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T H} imvestization of the natuic of those forces by 

which the niters ul world 15 ce velessly being moved 
vil trinsformed, enlists i ou day the cnergies OF) 
vhost of scuntinc workers It would be hard, per 
hay to mention a department of natural science for the 
etudy of which a good knowledge of the fundamental 
pimeciples of what we now term physics ts not at least a 
vunible ad ond quilthication, if not indispensibly requir 
lothe * vlogist ind the biologist, no Icss thin to 
th = stionume: and the cheimst, wil such }nowl dle 
Gabe imperative Considerin the widespre wd ramitic t 
167 of this division of science, it 1s not wonderful thit 
the ipparitus belonszing to it should occupy so large a 
hire of the ay ulable space in the prescnt collection 

Lhe renuk formerly made, that much of the imterest 
uwakened in this loin collection will centre im its histou- 
cul clement— in the primitive forms of apparatus that 
represent, m some sort, the yerms of some great develop- 
ment of scientific thou ht—holds good for the deput 
me its of which we propose now to take a bref survey 
in continuation of our last week’s article. On cntering 
the 100m devoted to physics ‘exclusive of electricity 
and magnetism), attention is drawn to some aged- 
looking apparatus on the nght IJhese are the cele- 
brated original Magdeburz hemispheres of Otto von 
Guericki They were exhibited by him m 1654 before 
the Princes of the I mpire and the foreign mnusters 
assembled at the Diet of Ritishon. The force of two 
teams, each consisting of a dozen horses, mide to pull in 
Opposite directions (a portion of the rope 1s shown) was 
msufficicnt to separate the exhausted henuspheres = It 
was shortly after this date that the Burgomaster of Mag- 
debmg herd of Toriicell’s great discovery. The onginal 
air-pump of Otto von Gucnické 1s also exhibited, It con- 
Sisted of a globe of copper, with a stop»cock, to Which 
a pump was fitted. The pump-barrcl was im 
mersced 1n water to renden it air-tight. The improvements 
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in the air-pump by Boyle and Hooke, Papin, Hawks- 
bee, and others, can be followed by the actual instru- 
mcnts they made. Among modein improved methods 
of producing a vacuum, 1s the pump of M Dcleuil, in 
which the pistons ate solid cylinders of considerable 
Jun, th, without packing or lubricants, and not fitting 
tuwhtly m the tubes. The imternal fmction of the ur in 
the narrow space 1s so gicat that the rate at which it 
leaks into the exhausted part of the vessel, 1s not com- 
parable with the 1ate at which the pump 15 exhausting air 
fom the 1eceiver, In the well known air-pump of 
| Sprengel, an 1s drawn from the vessel to be exhausted 
into a vertic.ul tube, throu h the descent of small succes- 
‘ive pottions of marcury inthe litter Thilorier’s appa 
ratus for hquefyings cubome acid, the apparatus uscd by 
Di Andicws in his tescirches on continuity of the 
Aiscous and |i yuid states of matter, and a small modcl 
of VI Colladon’s new wu and gis compressor used for the 
st Gothird tunnel, may also be noticed here 
Ihe musical commencement of sound 1s eencrally put 
ut about thirty two (single) vibiations, and the upper limit 
of audition at about 73,000, Here will be found apparatus 
illusti wing both extremes, including two oigan pipes, 
the individu il sounds ot wlitek are maudible, but whose 
resultant tone or beat 1s within the mits of hearing Helm. 
holt’s double siren, and various other instrumen‘s con 
nected with his invaluable researches on sound, will repay 
examination Among musical instruments we may note 
| some models of ancient L.gyptian pipes, from the Bnitish 
Museum and that of Turin, an enharmonic harmonium, 
tuned according to the division of the octave into fifty- 
three equal intervals , and the first of the now generally 
adopted upright pianofortcs patented by Robert Wornum 
in r81r. Mr Bauhe Hamilton contributes a senes of 
apparatus illustrating very instructively the progress of 
the A ohian principle. The velocity of tran mission 
of sound 1n water was experimented on by Colladon, on 
' the like of Geneva, in 1826, and agin in 1841, and some 
of his apparatus 1s shown in the picsent section. With 
the long tube like a speaking trumpet, it 1s possible, in 
calm wuather, at the distince of more than a hundred 
kilometres, to ‘hear the strokes on a bell of halfa ton weight 
immersed in the water. Once more, the apparatus is to 
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be seen by which Prof. Tyndall recently illustrated the 
reflection of sound by heated air or vapours ; these, being 
made to strcam up through six openings in the long 
chamber through which the sound is directed, are effectual 
in stopping its progress, 

Of historical interest in the section of Light are 
some carly stereoscopes, comprising that of Sir David 

jrewstcr ; a camcera-obscura said to have belonged to 
Sir Joshua Reynolds (which, when closed, has the form 
of a large folio leather-bound book), the original form of 
brewster’s kaleidoscope made by Bate, in 1815, the first 
heliostat, invented by Gravesande, &c. The vigour of the 
young science of sp<ctroscopy is indicated by the fine 
airay of instruments belonging to it, constructed by 
Steinheil, Browning, and others. There is shown the 
Spectroscopic apparatus which Sir John Herschel used 
in photographing actions of d)fferent parts of the 
spectrum, and in his investigations on some supposed 
new elcmcnts. For illustrating the theoretical side of the 
subject of polarised light, various forms of instrument 
have been devised, the most comprehensive of which is 
known as the wave machine of Wheatstone ; its object is 
to exhibit the results of the combination of various kinds 
of vibration meeting at various phases. Instruments 
based on the three dificrent methods of producing plane 
polarisation are exhibited ; and the various phases of 
rotatory and other polarisation can be shown simulta- 
neously by means of an instiument which was invented 
independently by M. Mach and Mr. Spottiswoode. It is 
known that Wheatstone invented a “ polar clock,” based 
on the fact that the light from ccrtain parts of the sky is 
polarised, and the planc of polarisation depends on the 
position of the sun; this is included in the collection. 
]t would take too long to refer in detail to the now nume- 
rous varietics of photomctric apparatus, or the apparatus 
for observing phosphorescence, tluorescence, and other 
phenomena connccted with light. Several specimens 
exhibited of the cnigmatical radiometers recently devised 
by Mr. Crookes will doubtless excite lively interest and 
speculation, In the photographic collection is the first 
known photogiaph on glass, taken on precipitated silver 
chloride by Sir J. Herschel ; also the second daguerrco- 
type obtained by Daguerre in 1839. The Woodbury 
and other processes are fully illustrated. 

In the Lleat department we cannot allow ourselves to 
linger at the fine collection of thermometric and other 
instruments. Among them is a mulligrade thermometer, 
in which the interval between the freezing and boiling 
points of water is divided into one thousand degrees ; it 
obviates the use of fractions. Wedgwood’s pyrometcr 
and Lavoisier’s calorimeter are bere ; and many will fecl 
intcrestcd in such apparatus as that by which Tyndall 
conducted researches on radiant heat, Regnault, De la 
Rive, and Marcet on the specific heat of gases, or Favre 
and Silbermann on the heat disengaged in combustion. 

In the room devoted to Chemistry we come upon some 
old apparatus which is of the simplest and even the 
rudest character; it is a part of that with which John 
Dalton carried on his classical researches. Most of it 
was made with his own hands, and the articles here 
exhibited are chosen as illustrating this fact, and as indi- 
cating the genius which, with so insignificant an equip- 
ment, was able to produce such great results. The sfudy 
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of pneumatic chemistry was much advanced by the 
experiments of Black and Cavendish. Black showcd 
that the difference between the caustic and mild alkalies 
was that the latter contained fixed air, a kind of air iden- 
tical with that obtained from fermenting liquids. Caven- 
dish pointed out the difference between inflammable air, 
which we now call hydrogen, and fixed air, now known 
as carbonic acid gas. Black’s pneumatic trough and 
balance, and Cavendish’s balance, arc among the col- 
lection. The latter is rude in exterior but of singular 
perfection. Ilere, also, is the balance, belonging to the 
Royal Institution, which was used by Young, Davy, and 
Faraday. The researches of Faraday on the conden- 
sation and liquefaction of gases are well known, and one 
may here see the apparatus he employed, along with a 
number of the original tubes containing gases which he 
liquefied. Thomas Graham’s apparatus, also exhibited, 
is remarkable, like that of Dalton, for the contrast be- 
tween its simplicity and the great results that were 
achieved by means of it. The amateur or professional 
chemist will doubtless reccive not a few happy hints in 
inspection of the Jarge variety of apparatus connected 
with qualitative and quantitative analysis ; and the com: 
prehensive collection of chemicals contains many novei- 
ties. We further note some of the apparatus that Messrs. 
Lawes and Gilbert have used in their important re- 
searches in agricultural chemistry, and they cahibit a 
case of casts of white Silesian sugar-bect illustrating the 
influence of different manures on the amount of produce 
and on the percentages of dry matter and sugar in the 
roots. The great chemical industries of this country, in 
fine, are well represented by models of manufactories 
and by products. 

Coming to Biology, we may notice first an interesting 
collection of old microscopes. Here is the silver micro- 
scope that was uscd hy Anthony von Lecuwenhock, the 
Dutch philosopher, and probably made by him ; also the 
microscope used by Sir W, Hooker, in his description of the 
British Jungermanniex, &c, The microscopes of Dawson 
Turner, Robert Brown, Muschenbroek, and others, are alsa 
included. There is a compound microscope invented 
and constructed about the year 1590, by Jansens, the 
inventor of the telescope. This object, with its tin tube, 
is one of the most interesting things in the Collection. 
It is instructive to compare these instruments with their 
modern neighbours, of which there 1s a large variety. 

The older physiologists obtained only qualitative re- 
sults from their experiments ; but the present generation 
has witnesscd a remarkable advance in the application of 
instruments of precision to the quantitative determination 
of the effects of physiological processes. From this point 
of view a singular interest attaches to the muscle balance, 
constructed and used just forty years ago, by the eminent 
anatomist and physiologist who laid the foundations of 
animal histology. It is intended to demonstrate that 
muscular contraction takes place in accordance with the 
laws of elastic bodies, and it may be regarded as the first 
of the class of instruments referred to, The department 
contains a rich collection of such instruments; and no 
better illustration could be taken than the apparatus by 
which M. Marey has so successfully investigated the 
phenomena of animal locomotion and other physiological 
movements. The study of physiological optics has been 
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greatly cultivated in Germany, and the instruments con- 
nected with it (whose nomenclature, by the way, seems 
unusually bristling and difficult) offer many novel points 
for consideration. The mechanism of circulation and 
respiration in the animal subject is studied by means of 
a variety of delicate apparatus, and we note also some 
good schematic representations in which the movements 
are reproduced mechanically. The anatomist and histo- 
logist will find many beautifully prepared specimens from 
animal and plant life. 

Leaving the biological section we enter that of geogra- 
phy, geology, and the allied sciences. Here the instru- 
ments uscd by the late Dr. Livingstone in his last journey 
possess a melancholy intcrest ; they comprise a pockct 
chronometer, a sextant, hypsometrical boiling apparatus, 
and three thermometers. Specimens are shown of the 
dredging, sounding, and other apparatus that have been 
used on board the Challenger, the Porcupine, and other 
exploring vessels. ‘The collection of maps is a large 
one ; in it will be found a selection designed to illustrate 
the progress of caitography and surveying in India, the 
maps of the Geological Survey of this country, &c. ; also 
the MS. maps of Livingstone, Burton and Spcke, Baker, 
Stanley, and others. In a glass case may be observed 
several open log-books. One is Capt. Cook’s log of the 
Fendeavour in his voyage round the world (1768-71), 
another is that of one of his later voyages ; another, the 
log of the proceedings of the Houn/y, including an account 
of the mutiny. The subject of geology is largely illus- 
trated by sections, maps, models, and specimens. We 
only note here the illustrations of the recent Sub-Wealden 
boring. There are numcrous fine models in illustration 
of crystallography, and one of the goniometers exhibited 
is that of the Abbé Hauy. Among the objects connected 
with mining may be noted the apparatus constructed by 
Sir Llumphrey Davy in his researches on the safety lamp. 

The section of Applied Mechanics, which we have left 
to the last, might well claim a separate paper or a scrics 
of such. We can do uo more than briefly refer to the 
collection of James Watt’s models, which indicate, ¢.g., 
the progress of his thoughtful labour in connection with 
the idea of separate condensers, and the expansive work- 
ing of steam. In Watt’s first engine great dithculty was 
experienced in fitting the piston accurately to the cylinder. 
Such dilhculties exist no longer; and a remarkable er- 
ample of the skill now attained in metallic constructions 
is afforded in the fine surface plate lent by Sir J. Whit- 
worth ; this is probably the closest approximation to an 
absolutely plane surface that has yet been realised. 
Finally, the old “ Rocket” constructed by Stephenson in 
1829, and the original engine of Ifenry Bell’s steamboat, 
appear in this collection, the venerable quondam pre- 
cursors of a great social revolution. 
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PREFEVALSKY'S JLONGOLIA 


Mongolta, the Tangut Country, and the Solitudes of 
Northern Tibet. By Lieut.-Colonel N. Prejevalsky, 
Translated by L. Delmar Morgan, F.R.G.S. With 
Introduction and Notes by Colonel Henry Yulc, C.B. 
(Sampson Low and Co., 1876.) 


WE have had occasion once or twice to refer briefly 
to Col. Prejevalsky’s travels in Eastern High 
Asia, and some of our readers may have seen more or 
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less detailed notices of his journey in the German and 
English geographical journals. These have been sufii- 
cient to show that the narrative of the Russian officer is 
of unusual value, and we are therefore thankful that not 
much time has been lost in making it accessible to the 
English public, to which Russian is practically an un- 
known tongue. Th> two volumes before us, however , 
contain only Col, Prejevalsky’s general account of his 
expedition ; and we regret that there scems to be no 
intention of making the special scientific results acces- 
sible to [:nglish readers. Judging from what is contained 
in the two volumes before us, these must be of the hizbest 
importance, and we hope that by some means they will 
be made known to English men of science. 

The present translation has heen brought out with 
great care. Mr, Delmar Morgan has put the narrative 
into clear and idiomatic English, which, we have reason 
to believe, faithfully :epresents the original Russian. He 
has, moreover, added to the value of the narrative for 
English readers by numerous supplementary and foot 
notes. Weconsider that both Col. Prejevalsky and the 
English reader are particularly fortunate in having the 
advantage of Col. Yule’s knowledge to supplement and 
correct the original narrative. In an introduction he 
connects the journcy of the Russian officer with those of 

' previous explorers in Central and [astern Asia, and 
especially with that of the well-known Tuc and his com- 
panion Gabet. Considerable discredit has been thrown 
on the narrative of Huc, but Col. Yule shows that in the 
main it may be regarded as trustworthy, allowance 
being made for the missionary’s love of exaggeration and 
his desire to produce effect. Prejevalsky’s journey from 
Pekin to the south-west into Tibet coincided to spime 
extent with that of Huc, and the former on several occa- 
sions impugns the accuracy, if not the veracity, of the 
latter. Thosc who are familiar with the old Abh¢’s de- 
lightful narrative will be glad to know that so great an 
authority as Col. Yule thinks that after all he is in the 
main trustworthy. Col, Yule’s numerous notes will, more- 
ovcr, be found to add much to the value of the work, both 
as supplementary to the inain natrative and as corrective 
of occasional statements by Col. licjevalsky arising from 
imperfect knowledge or rashness. This narrative (ol, 
Yule shows, is an additional confirmation of the remirk- 
able accuracy of that of Marco Polo. 

The starting-point of Col. Prejevalsky’s exped tion was 
the town of Kiakhta, on the border of Siberia and 
Northern Mongolia, from which the sinall party set out in 
November, 1870, and returned to it after having done 
three years’ hard and fruitful work, in October, 1873. The 
expedition sccms to have been essentially a Government 
onc, sent out at the instigation of the Kussian Geegraphi- 
cal Society. It is, therefore, difficult to understand how 
Col. Prejevalsky should have been so seriously hampered 
from want of sufficient funds. Yet so it was; the re- 
sources at the leader’s command were a incre pittance as 
compared with the magnitude of the undertakiny. The entire 
party consisted only of the Colonel, a companion, and two 
Cossacks, und the instrumental equipment was the most 
meagre possible. All things considered, it is marvellous 
that the results achieved were so many and so valuahie. 
From Kiakhta the party went by Urga across the de.crt 
of Gobi, probably the dreariest desert in the world, to 
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Kalgan, and hence to Pekin. From Pekin a preliminary 
tour was made to the north, to Lake Dalai-nor, one object 
being to observe the spring flight of the birds of passage. 
This is a subject in which Col. Prejevalsky takes great 
interest, and throughout the whole extent of his journey 
he continued to make observations on the migrations of 
birds, and the present volumes contain many valuable 
notes on the subject. Lake Dalai-nor, which like many 
other lakes in this region, is salt, is described as a great 
rendezvous for migratory birds. The flight and habits of 
these birds are described fully in the more strictly scien- 
tific part of Col. Prejevalsky’s account of the expcdition, 
which is not included in the present translation. ‘There 
is, however, a list of the various birds observed at this 
lake. In this, as in subsequent parts of his journey, Col. 
Prejevalsky noted as far as possible all the important 
features and products of the country as he proceeded. 
Surveying, however, was attended with many difficulties, 
on account of the suspicions of the natives, Chinese and 
Mongols, and it was only by stealth and by resorting 
to various artifices that Col. Prejevalsky could make use 
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of his note-books. Anothei cause of difficulty and espe- 
cially of delay was the insurrection of the Chinese 
Mohammedans, who had overrun and devastated much 
of the country through which Col. Prejevalsky’s expedi- 
tion passed. 

On returning to Kalgan the expedition commenced the 
serious part of the undertaking, proceeding westwards 
by the In-shan Mountains, and crossing the Hoang-ho at 
Bauta, near the centre of its yreat northern bend. Pro- 
ceeding along the left bank of the river through the 
country of the Ordos, the party recrossed the Hoang-ho 
at Ding-hu, into the Ala-shan country, and were well 
received by the prince at Din-yuan-ing. A number of 
days were spent here hunting and exploring among the 
Ala-shan mountains ; but want of funds compelled the 
expedition to return to Kalgan. The return route was 
along the left side of the northern bend of the Hoang- 
ho, through the Khara-narin-ula mountains, where the 
cold experienced was quite Arctic. After staying a 
couple of months at Kalgan, the party again set out, this 
time fortunately much better equipped. They followed 
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pretty much the same route as on their return, until they 
again reached Din-yuan-ing, where their reception was 
by no means so hospitable as on the previous occasion. 
Fortunately they fell in here with a caravan of Tangutans 
bound for the Lama Monastery of Chobsen, within a 
short distance of Lake Koko-nor, the great goal of Col. 
Prejevalsky’s efforts. After many attempts to prevent It 
on the part of the prince of J)in-yuan-ing, the party sct 
out with the Tangutan caravan, and, notwithstanding the 
country being overrun with the Dungans or Moham- 
medan rebels, Chobsen was safely reached. This monas- 
tery is about forty miles north of Sining-fu, on the south- 
western slope of the mountains bordering on the Tatung 
river, which lie to the north-east of Lake Koko-nor, and 
form part of the southern boundary of the Desert of Gobi. 
Among these mountains a considerable time was spent in 
hunting and making collections in natural history. The 
party “also investigated, de visu, for the first time it is 
believed in modern history, the famous rhubarb plant in 
its native region.” The inadequacy of his means com- 
pelled Col, Prejevalsky reluctantly to give up the idea of 
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penetrating as faras Lhassa. The basin of Like Koko- 
nor was, however, explored, and the travellers pushed on 
to the south-west, through the region of ‘!saidam, which 
is described as a vast salt-marsh covered with reeds, as 
if recently the bed of a great lake, and is said by the 
Chinese to stretch west and north to Lake Lob. Col, 
Prejevalsky proceeded as far as the lofty and uninhabited 
desert of Northern Tibet, turning at the upper streain of 
the great Yang-tse-Kiang, here called by the Mongols 
the Murui-ussu. 

The party retraced their steps leisurely as far as Din- 
yuan-ing, where they arrived in a most worn and ragged 
condition. After a rest here they set out to attempt 
what was probably the most arduous part of their under- 
taking, the crossing of the heart of the great descrt of 
Gobi from south to north, a feat never before attempted 
by any European. “ This desert is so terrible, that in 
comparison with it the desert of Northern Tibet may 
be called fruitful. There, at all events, you may find 
water and good pasture-land in the valleys ; here there is 
neither the one nor the other, not even a single oasis ; 
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everywhere the silence of the Valley of Death.” Kiakhta 
was reached on October 1, 1873. 

Such is a very brief outline of the route traversed by 
the small expedition under Col. Prejevalsky. It gives 
no idea of the amount of work done, and the many diffi- 
culties which had to be overcome. Though the Colonel 
had a pass from the Chinese Government, it was not of 
much use to him. At almost every stage obstructions 
were thrown in his way, and had the party not been able 
to obtain a living by their guns they would cither have 
had to starve or turn back. The whole distance traversed 
was upwards of 7,400 miles. 

Col. Prejevalsky’s object was not simply to get over a 
certain amount of ground. In many respects he is well 
qualified to conduct a scientific exploring expedition. 
Not only is he skilled in all kinds of surveying work 
necessary to map a country, but has evidently a good 








Fic. 2 — Mongol Girl. 


knowledge of geology, and is above all an accomplished 
zoologist and botanist. At every stage he stops to de- 
scribe deliberately the natural features of the region, its 
inhabitants, its history, and to give long lists of the ani- 
mals and plants collected. Some idea of the import- 
ance of the expedition from a scientific point of view 
may be learned from the fact that the plants collected 
amounted to 5,000 specimens, representing upwards of 
500 species, of which a fifth are new. But especially im- 
portant was the booty in zoology, which is Prejevalsky’s 
own specialty, for this included thirty-seven large and 
ninety smaller mammals, 3,000 specimens of birds, em- 
bracing 300 species, 80 specimens of reptiles and fish, and 
3,500 of insects. 

It would be impossible within the space of a notice like 
the present to give any adequate idea of the kind and 
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amount of information contained in these volumes. No 
such keen-sighted and accomplished traveller has been 
over the same ground before. We shall endeavour to 
indicate a few of the points referred to. In the Introduc- 
tion, besides the matters already referred to, Col. Yule 
adduces strong proofs for the existence of the wild camel 
cn the north-west borders of China, and gives a few valu- 
able notes on the real nature of Tibetan Lamaism. 
The Gobi desert, both in its eastern and central position,, 
is at last described with something like adequacy ; it is 
probably onc of the dreariest tracks on the face of the 
earth. One of the strong features of the book is its 
ethnology ; all the groups of people passed through are 
described in detail. A whole chaptcr is devoted to the 
Mongols, containing minute particulars as to their manners 
and customs. In the same way many important notes 
are given concerning the Chakhars, the Ordos, the Oluet 
or Ala-shan Mongols, the Tangutans, and the Dungans 
or Tungani. A large space is devuted to an account of 
the Mongol camcl, in which some points are brought out 
that will be new to many ; and the Argali (Ov7s ay ga/z) 
and its habits are described in considerable detail, as also 
the White-breasted Argali of Northern Tibet (077s po//). 
Geographers will find some valuable information con- 
cerning the present course of the northern bend of the 
lioang-ho, which is many miles ,south of that which is 
found on many modern maps. There secms to be now 
only one main channel, the two northern ones being dry. 
Many evidences are adduced to show that much of the 
region through which the expedition travelled was at one 
time an inland sea; most of the lakes are salt, and the 
country of Ala-shan seems to be one great desert of sand 
and clay mixed with salt. Col, Prejevalsky mentions an 
interesting fact showing how particular inay grow into 
general terms, He tells us that the Mongols apply the 
term “ Russian” to all europeans, and affix “ French” or 
“english” as they wish to designate either of these 
nations. They also believe the latter to be vassals and 
tributaries of the former, and Col. Prejevalsky mentions 
several circumstances tending to show the great opinion 
of Russian powcr held by the inhabitants of Central 
Asia. Lake Koko-nor and the region around it, as well 
as the province of Kan-su generally, in which the expe- 
dition spent many months, are described in all thei: 
aspects with the greatest minuteness. 

But it is needless to attempt to give any adequate 
idea of the contents of these two volumes; they are 
a perfect mine of information about the whole of 
the little-known region visited by Col. Prejevalsky 
and his companions. The work is a fine cxample 
of what the narrative of a scientific exploring ex- 
pedition should be, and although Col. Prejevalsky 
delivers “a plain unvarnished tale,” his work is full of 
interest from beginning to end, even for the omnivorous 
“general reader.” The map which accompanies the 
work is on a large scale and is filled in with such 
minuteness as to present a satisfactory bird’s-cye view of 
the principal results of the expedition, and the illustra- 
tions are both attractive and useful. To quote the words 
of Col. Yule, “the journey and its acquisitions form a 
remarkable example of resolution and persistence amid 
long-continued toil, hardship, and difticulty of every kind, 
of which Russia may well be proud,” 








6 NATURE 
Ee 





THE ATOABITE QUESTION 
Die Acchthett der Moabitischen Alterthimer Gepritft. 


Von Prof. 1°. Kkautzsch und Piof. A Socin. (Strassburg, 
1876.) 

Mloabitivch oder Selimisch? Die Frage der Moabit- 
ischen Alterthumer neu untersucht. Von Adolf 


Koch. (Stuttgart, 1876.) 


T was perfectly natural that the discovery in 1868 of 
the famous Moabite Stone, which created such a 
sensation all over the civilised world, should have made 
literary and scientific men wish to explore the dangerous 
eastern side of the Dead Sea. Hence, when Dr, Gins- 
bury set forth the importance of an expedition to Moabin 
his paper befere the Geographical Section of the British 
Association (Liverpool, 1870; the Association willingly 
granted 1oo/. towards the contemplated cxpcdition, and 
in the fullowiny ) ear supplemented this grant by another 
100/, But this expedition which took place in the be- 
ginniny of 1872, contributed next to nothing to om forme 
knowlcdge of the trans-Jordanic :egious. The only thing 
which it did cffect was indirectly to encourage the de- 
signing Arabs in their production of Movbite antiquitics. 
Travellers in Syiia well know the pertinacity with 
which they aie pursued by the Arabs, who in every 
locality offer all sovis of relics for Pakshish. Hitherto 
tlicse ant.quities were principally confined to coins, chicfly 
of course shekcls and half-shekels, bronzes, armoury, 
gems, wooden utensils, and pictures from the time of 
Christ, made by eye-witnesses of the scenes described in 
the Gospels. Since the discovery of the Sinaitic Codex 
and the Moabite Stonc, however, which fetched so high 
a ptice, aud which hive created a perfect 1age among a 
ceitain class of itinerant scholars for acquiung like 
precious 1elics, the finds have in a marvellous way 
corresponded to the desires of the inquiring travellers, 
A few inonths aficr the Tristram-Ginsburg expedition, 
in search for antiquities and specimens of natural history 
in Moab, was fitted out on such a pompous scale at 
Jerusalem, where the objcct of the journey became at 
once blavoned about, a number of inscribed stones were 
discovered, among which was one recording Psalm cxvi. 
As Heir Weser, the Chaplain to the German Consulate 
and Colony at Jerusalem, is the principal literary and 
scientific agent, who not only tested these Moabite anti- 
quities on the spot, but also forwarded drawings of them 
to Germany and finally, with Prof. Schlottmann, induced 
the Prussian Government to purchase them and deposit 
them in the Berlin Museum, we cannot do better than 
sive this learned Divine’s> own words :—“ The fourth 
stone is to me the most interesting. It contains ]}’salm 
cavii. in magnificent ancient Iebrew characters, sunilar 
10 those on the stone of Mesha. Who knows but that 
this stone contains the very original from which the 
Psalm was read and adopted into the collcction of 
Psalins.” (te Acchiher?, p. 13.) 
As the famous Moabite stone records a biblical event, 
parallel to the one recorded in 2 Kings, lil., a discovery was 
cit once made which should completely eclipse thenarrative 


of this lapidary document, and at the same time vie with | 


the celebrated Codex Sinaiticus. Prof. Scholz, who has 


been working for several years on the Massoretic text of 


Jeremiah in its relation to the Greek Septuagint, was in 
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Jerusalem in 1870. Of course he visited Shapira’s Anti- 
quarian establishment, and naturally enough inquired 
after MSS. of the Hebrew Scriptures, when lo, and behold! 
this honcst merchant showed the Professor, amongst 
other ancient Biblical documents, a remarkable manu- 
script of the very prophet on which Ir. Scholz was com- 
menting. Here again we must give the words of the 
learned German, but this time no less a person than 
“Professor of Exegesis of the Old Testament and the 
Biblical Oriental Languages at the University of Wurz- 
burg.” In his work on Jeremiah which appeated at 
Regensburg, 1875, this learned Professor remarks :— 
“ Perhaps it is not beyond all hope that scicnce will come 
into possession of the text of Jeremiah which the Septua- 
gint translated. In 3870 the author visited the book- 
seller Shapira at Jerusalem, who showed him a manu- 
Script of Jeremiah, written very beautifully, without 
vowels and accents, which he averred coriesponded to 
the translation of the Septuagint. When 1 celled again, 
afer a few days, it was sold to an Englishman. Accord- 
ing to Ilerr Shapira, who declared that he possessed 
evidence for his statement, the MS. is of about the time 
of Christ.” 

But though savas lke Pastor Weser and Piof. Scholz 
were easily deceived by the Psalin Stone and the Jere- 
miah MS., yct it was soon found that to continue dis- 
coverics in the department of Old Testament documents 
was both unprofitable and hazardous for very simple 
reasons, It is well known, even at Jcrusalem, that no 
manuscript of any portion of the IIebrew Bible prior to 
A.D, $00 has as yet been discovered. If a MS. pretending 
to be of even 200 —800 A b. were to be forthcoming, the 
science of pal.eography is now so definite and unerring 
that it would be detected at once. Nor could discoveries 
of any lapidary documents which exhibited a continuous 
narrative in any known Semitic dialect be safe, since the 
science of language is now so exact that an atlempt to 
impose upon philology or palaography is almost certain 
to break down. Hencc if the rage for inscriptions created 
by the discovery of the Moabite stone, and increased by 
the Tristram-Ginsburg Moabite expedition, which left 
England at the beginning of January, 1872, was at all 
to be gratified with any chance of safety and puofit, 
nothing was left to the dealers in antiquities at Jerusalem 
but to open up ncw mines. This was casily done 

Selim, who was in the service of the Duc de Luynes 
and M. de Saulcy, when these Fiench sazis travelled in 
Moab, and who had also been employed by M. Ganneau 
to negotiate with the Arabs at Dibon for the Moabite 
stone, was out of employment. Such an indication of 
Providence was too plain to be intstaken by good Shapira. 
Accordingly Mr. Shapita cmployed him at a monthly 
salary, to go to Moab in search of autiquities, and in 
addition to his fixed pay promised him a premium on 
every discovery. With such a temptation before him, 
this unmitigated rascal whom Drake describes as “a 
well-known scoundrel and forge1,” set out for Moab, No 
wonde1 that the search conducted by such a man and 
with such prospects, was eminently productive. In May, 
1872, that is about a month or six wecks after the Tris- 
tram-Ginsburg expedition returned from Moab, a few 
specimens of pottery appeared at Mr. Shapira’s depot. 
In July the collection increased to 600 pieces, in October 
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to 700 pieces, and soon after it mounted up to 1,800 | qualified to design these articles, both by his previous 


pieces. Shapira was now enabled to divide the finds 

into three collections, as follows :— 

Collection 1. Containing 911 pieces, 465 inscribed ; 

2. Containing 493 pieces, 60 inscribed; and 
Ks 3. Containing 410 picees, 68 inscribed. 

These collections embrace urns and pots, figures, idols, 
and birds partly entire and partly broken. Some of these 
antiquities have found their way to Stuttyart, but the 
bulk, consisting of the choicest specimens and numbering 
in all about 1.700 objects, have been bought from Shapira 
by the Prussian Government for 22,000 thalers = 3,300/., 
and are now deposited in the Berlin Museum. Prof. 
Koch, the author of the second treatise under review, who 
visited Shapira’s depét in 1875, tells us that this dealer 
has now another collection consisting of no less than 724 
pieces, of which 133 are inscribed, containing in all 460} 
letters (Dr. Koch, p. 3 -22). 

The interest of science in these discoveties is immense. 
If these antiquities could be proved to be genuine, their 
contribution to ethnology, history, mythology, philology, 
and palwogiaphy could hardly be overrated. They would 
exhibit to us the history of the mental and moral condi- 
tion of a country, which has played an important pait in 
ancient times, and about which we know neat to nothing 
from the incidental and fraymentary allusions in the Old 
Testament. Literary and scientific opinion in England 
has almost unanimously declared these finds as forgeries. 
In Germany, however, whcre so many of the articles 
themselves are deposited, not a few men of eminent 
scientific attainments believe in their genuineness. Some 
of the results of these discoveries have even been em- 
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occupation as a Christian artist of sacred pictures, and 
by his subsequent training under the Duc de Luynes, M. 
de Saulcy, and M. Ganneau. That such an undert king 
would be in perfect harmony with his well-known cha- 
racter 1s scamp and wholesale forger will hkewise not be 
questioned. 

4. The extraordinary rapidity with which these Movbite 
antiquities were supplied by Selim, when nothins of the 
kind could be found before, goes far to show that they 
were made under his direction. Only a few months 
before, we ourselves visited and searched som: of tha 
spots where Selim pretends to have mide thes: dis- 
coveries, and could find no trace of such antiquities. The 
American exploration party have been there since (1873), 
and could hkewise find nothing. 

5, Drake and Garneau traced the spot where these 
antiquities were made, and declared that they were 
manufictured in Jerusalem, trarsported to Mo b, where 
they were buried, and then exhumed and sold to Shapira, 

6. The intermixture of the carhest Phoenician with 
later forms of letters of which the inscriptions are made 
up, betrays the clumsy and unskilful manner in which 
they have been put together. That Sclim and his com- 

; Panions knew these characters is perfectly certiin. Not 
! only did Selim copy for Ganneau some of the verit ble 
Moabite inscription, but he and others possessed a fac- 
simile of the inscription ; and we ourselves have seen in 
| the hands of Mr. Shapira and other dealers in Jerus tem 
| parts of the Zransac fons of the German Oriental Suciety, 
| Levy’s “ Phicntizische Studien,” with fac stmules of various 
t inscriptions, the fuc-simule of the Eshmuan eu [nscription, 





bodied in no Jess a work than Richm’s “ Dictionary of | and the leaf from Madden's “ History of Jewish Coins,” 


Biblical Antiquities,” the distinguished editor of which 
professes to exclude everything that is controveitible, 
thus stamping this contribution as veritable history. The 
divided opinion in Germany may moreover be scen from 
the fact that of the two treatises which head this article, 
No. 1, by Professors Kautzsch and Socin, is aainst, 
whilst No. 2, by Prof. Koch is for the venuinencss of 
these discoverics. After a careful study of the question, 
we Shall cndeavour to describe as briefly as possible the 
arcsuments adduced by Professors Kautzsch and Socin 
against the finds, with which we fully agiee, unless those 
scholars who believe in the antiquities can produce more 
conclusive evidence. 

i. The Duc de Luynes, M. de Saulcy, Palmer and 
Drake, Tristram and Ginsburg have more or less searched 
the country, and could find no traces of such articles, 
though the Moabites were perfectly alive to the value 
which luropeans sct upon the most insignificant relic of 
any hind ; and though these Arabs, as we ourselves can 
testify, scraped together and offered for sale the most 
contemptible objects beariry the semblance of a relic. 

2. In consequence of the large sum which was paid for 
the crivinal Moabite stone, manufactoties were opened in 
Jeiusalem and elsewhere which produced inscribed stones, 
pottcry, and other relics. That such forgeries were con- 
stantly forthcoming is admitted even by those who believe 
in the genuineness of the pottery in question. Indeed, 
Prof. Koch himself gives a dctailed description of some 
of them (p, 67, &c.). 

3. There can be no doubt that Selim was perfectly 


which gives the different Semith. alphabets. These were 
carefully studied in Jorus ilem. 

7. But what confirms us in the belief that these inscrip- 
tions have been produced by in lividuals who sunply 
knew the ancient alphabets but did not know Low to 
compile a single sentence is the fact that, even under the 
immense pressure of Prof. Schlottman’s great learning, 
the inscriptions have yiclded no sense. So c:minent an 
epigraphist, as the late RoJdiger was forced to say, “that 
thourh these extensive Moabite texts are mootly written 
in characters, the value of which is perfectly fived and 
certain, no connected sense can be di-covered in them,” 
(“Zeitschrift der Deutschen Morganlandischen Gesell- 
schaft,” xxvi, 217.) he force of this remark will be felt 
all the more when it is remembercd that the Ianguaze of 
the real Moabite stone can be understoo ] by every Semitic 
scholar. Prof. Schlottnan, who is too scientific an epi- 
graphist not to see the strength of this argument is 
obliged to resort to the expedi-nt that the inscriptions 
contain “strong abbreviations and pernmiations of 
letters.” 

The most extraordinary part of the controversy is the 
indecision about the clay of the pottery. We should 
have thought there could nut have been two opinions 
among experts upon this question. If the authorities in 
the keramic art cannot definitely decide whether a pot or 
urn is three years or three thousand ycars old, there is 
little encouragemcnt for those who have lately paid such 
evormeus prices for old China, But whatever be the 
result of the controversy, the treatises of Professors 
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Kautzsch, Socin, and Koch which it has elicited will 
remain valuable contributions to palwography, and if it 
should call forth any more such solid disquisitions, 
science will be permanently benefited. 
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HIOOKERS “ PLIMER OF BOTANY” 


Setence Primers. edited by Professors Huxley, Roscoe, 
and Balfour Stewart— Botany.” By Dr. J. D. Hooker, 
(.1., P.R.S. (London : Macmillan and Co., 1876.) 


T is now almost universally admitted that the study of 
botany may be made an excellent training for children ; 
but the extent of the subject is so great, and the phrase- 
ology has become so overwhelmed with technical terms 
that even those who have been the most anxious to see 
the scicnce generally introduced into our schools as a 
branch of education, are much perplexed when called upon 
to determine in what way it can best be taught. Some 
think it most prudent to confine the attention of children 
to such points as may be observed with the unaided 
eyc, or at any rate to such points as only require the help of 
an ordinary magnifying-glass ; hence they limit the teach- 
ing of botany to a study of the more conspicuous parts 
of the higher groups of vegetable life, and leave the study 
of physiology and histology to a more advanced age, 
There is, no doubt, much that can be said in favour of 
this view, for in order to become fully acquainted with 
these branches of botany a much preater expericnce and 
skill in manipulation and experiment are required, as 
well as the use of high magnifying powers, than, it is 
quite certain, a child can be expected to possess, At the 
same time this limitation to so small a portion of botanical 
science has the tendency to produce in the mind con- 
tracted ideas respecting the true scope of the subject; for 
to a large extent it only admits of facts being heaped 
upon facts, without their proper connection one with 
another being made manifest. It 1s owing to this want 
of concatenation in the teachins that has led many to 
think less highly of botany as a brinch of education than 
they otherwise might have donc, and that its introduction 
into schools has not met with so much success as its 
nore sanguine advocates could have wished to see. 

The “Primer” of Botany by Dr. Hooker will go far ta 
remove these difficulties, which have hitherto stood in the 
way of amore successful treatment of the subject ; for in 
the simplest language, and with an absence of all tech- 
nical terms but such as are absolutely necessary fora 
proper comprehension of the subject~ and which, when 
they do occur, are always fully explained—the pupil is 
introduced to all the most important facts connected with 
structural and physiological botany. ‘These facts, by 
means of a judicious arrangement and proper cxplana- 
tions, are made to exhibit their mutual dependence upon 
one another, and the work thus forms a continuous argu- 
ment from beginning to end. Although the book contains 
only 112 pages, and is profusely illustrated, there is 
hardly a point in structure or physiology that is not 
touched upon, and so far as the scope of the book will 
allow, fully explained. A further very noticeable charac- 
teristic of the “Primer” is that the pupil is instructed to 
draw conclusions from information dcrived from obser- 
vation founded upon experiment as well as from direct 
observation. 
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To teachers the “Primer” will be of inestimable value, 
and not only because of the simplicity of the language 
and the clearness with which the subject matter is treated, 
but also on account of its coming from the highest autho- 
rity, and so furnishing positive information as to the most 
suitable methods of teaching the science of botany, and 
for the want of which the instruction given in schools has 
hitherto been too often of a most capricious description. 
Again, those who have the formation or management of 
gardens, set aside for botanical purposes, entrustcd to 
them, wil] find the list of plants at the end of the book 
extremely useful, as it contains those which experience has 
shown to afford the best examples of the particular cha- 
racters it is desirable to illustrate; they are also such as 
may be readily procured and easily grown. 

If the “Primer” has long been looked for, the high 
expectations which have been raised are not doomed to 
be «lisappointed, and it may be confidently anticipated 
that its introduction into schools will determine very 
largely the direction which the teachiny of botany in this 


country will take for the future. 
M. A. LAWSON 
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OUR BOOK SHELF 


Aventures clévtenms ol hapericnas Mimoiables des 
Grands ldrenaules, Par W.de Fonvielle. Ouviage 
orné de 40 vravures. (Paris: E. Plon, 1876.) 


M. pr FONVIELLE’S name is no doubt familiar to our 
readers as that of an cxpeticnced scientific acronaut aud 
writer on acronautics. In the work before us be has 
traced in an interesting and instructive manner the 
history of ballooning trom the first rude attempts to rie 
in the air, down to the claborate expermnents and 
machines which have been devised at the present day. 
He has evidently spent considerable pains to obtain a 
compkte knowledze of the Instory and methods of 
balloonin,, and his scientiiic knowledse enables linn to 
point out in the many experments whch have been 
made, the causes of fulure or success, the work ts 
evidently meant mamly Jor popular readiny, and those 
who understand French wil find it full of interest. ‘Lh: 
author attempts to show how practically to utilise a dis- 
covery which up to the present tune has produced few 
practical results. Ele is quite oppored to all the fantas- 
tical projects which have been proposed and tried an 
acronautics, and treats his subject, on the whole, ina 
sensible and moderate fashion, showing that those 
chimerical schemes have been ically hindrances to the 
improvement of acral navigation, Ife shuws that Wi 
portant metcorclogical results nught be obtained by 
properly organised ascents, and that in’eed in) this 
respect results of some importance have already 
been obtained. The numerous ilustrations are interest- 
ing, and altogether the work may be regarded as an im- 
poitant contribution to the history of avronautics. 
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LETTERS TO THE EDITOR 
> kditor does not hold himself vesponsible for opinions cx pressed 
te Lute t 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rected manuscripts. 
Neo notice is taken of anonymous communuations. | 


Wew Laurentian Fossil 


Mr. JAMES ‘PHoMsoN, of Giosgow, who has been tor some 
years on the out-look for fossils in the Laurentian rocks of Scot- 
land, and has searched parts of Argyleshire, Inverness-shire, 
Ross-shire, and Caithness with this object, has 'ately beca 
rewarded by the discovery, in the neighbourhood of Tarbert, 
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Harris, of what is regarded by every Palseontologist who has seen 
the specimen as an unquestionable excantsm, It forms part of 
a limestone bed intercalated with dark grey shale, and occurs in 
the midst of highly metamorphic rocks (among them a graphite 
granite), which were regarded by Sir Roderick Murchison as of 
Laurentian age, and which have ever since passed as such—no 
doubt being entertained as to their antiquity by Dr. leddle, 
of St. Andrew’s, who has geologised over the whole of ITarris. 
Judging from the sections which Mr, Thomson has forwarded 
to me, the fabric seems to have consisted of superposed layers of 
calcarcous shell-substance, whose continuity i, frequently inter- 
rupted ; the spaces between these layers, which are much thinner 
than the lamells themselves, being irregularly and imperfectly 
divided (very much as in [oz00n) into separate chambers, which 
are filled np with calcite. ‘The state of preservation of the fossil 
thus corresponds exactly with that of the Silurian S/rematopora, 
to which, indecd, it bc urs a strong general 1esemblance, except 
in the Jarger proportion borne by the solid fabric to the chambers 
it encloses. ‘The shelly layers are as distinct in character from 
the calcite contents of the chambers, as are those of the Nummu- 
lites of the pyramid-limestone, with which they agree in their 
remarkable hardness, corresponding with that of porcellanous 
shell, Altocether T have no hesitation in concurring with Prof. 
Ii, A. Nichokon, Prof. Geikie, and Mr, Itheridge in affirming 
it to be so unmistakeably onriume, that, if it be claimed by 
mincralogists as a “Srock-structe,” a large number of uni- 
versally-accepted fossile will have to go along with it. As it is 


essentially cafeareous Wits Compesition, there is no room for the 
} ’ 


hypothesis of its production by tie process of & mineral segrega- 
tion,” which is maintamed by certain Mineralogists (others of at 
least equal eminence, however, cnutrely dissenting from them) to 
have been adequate to the production of the alternating layers of 
serpentine and calcareous shell-substance in the Canadian esvox. 
And though mineralogical analysis might not probably detect 
small patil s of various mninera's mits substance, their presence 
no more estabiihes its claim to be regaided as a mere 1ock- 
Structure, than does the presence of siliceous films (probably re- 
placing the soft part. of the ann’) ma ypuece of coral-limestone. 

Not having made any other than a general examination of the 
structure of the [laris specimen, | do not feel able to give a 
positive opimon upon us affinities ; and it may be that these 
may long remain doubthil. But -his doubt no inere constitutes 
an adequate reason for refusing to accept its organic origin, than 
it does 1a the case of Svrematopora ; which no Mineralogist that 
T ever heard of claims asa mineral. though the Zoologist cannot 
say with certamty whether wis a forumunfer, a sponge, a coral, 
ara polyzoary. lt is to be beine wm mond that in very few 
Palwozot fosals is there a frecoe conformity to any existing 
type ; and such conformity is, of course, sll less to be expected 
ina Laurentitn than ina Siluran fossil. 

It is not a little sinndar that T should have received about the 
same thne fiom Prof. Mobius of Kiel, specimens of a new Foia- 
minifeial oreanism, discovered by him in 1874 on a coral reef off 
Maunuus ; which presents more resemblance in its spreading and 
enciusting mode of growth to the indefinite expansions of Loven 
and SfHomatopera, than docs any Foraminiferal type previously 
known, ‘Truly, as J have before had occasion to say, ‘there is 
no lmit to the possibilities of Foraminifera.” 

T have only to add, in regard to the Harris fossil, that the 
further prosecution of the inquiry into its structive and relations 
has been placed by Mr. Thomson in the able hands of Prof. UH. 
Alleyne Nicholson, and that it is at the joint request of these 
two gentlemen that I make the present con:munication. 

WILLIAM B. CARPENTER 


The Warm Rain Band in the Daylight Spectrum 


ON taking my accustomed spectroscopic peep at the sky to- 
day, through a little garret window in the Royal Observatory 
here, I was instantly struck with the presence of the same dark 
band in the spectrum to which T called your attcntion last 
summer twice over (vol, xit. pp. 231, 251). 

The band was very faint, but it was there, and this was its 
first appearance, to me at least, during the present year. J have 
not indeed been so persevering in that sort of observation as I 
Perhaps should have been if furnished with better instruments, 
Ass for weeks and weeks past I have scanned the sky, not only 
fallin it was heavily clouded, but also when rain was actually 
ies’ ae west, south-west, and north-east winds, and some- 
aie phe dense, wet fogs,» when very little daylight at 

as left, and under some preternaturally low barometric 
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pressures. Yet, under all these circumstances, 1 put the 
spectroscope back into its hox after each trial with the 
assurance that no rain-band had then heen shown by it. 
This morning, however, and under a barometer not low, 
viz., 29°S British inches, the baud exhibited itself instantly ; 
and on my going out to look at the direction of the wind, 
behold it was from the south-cast. Wherefore L had no 
scruple in informing a professor whom. } met i the afternoon at 
the College, and who, fter his day’s work there was going 
home to indulge in the amenities of horticulture, that lus flowers 
were certain of presently having the luxury ot wirine pum. « 

Such rain, too, did begin, within an hour of that interview, 
with large heavy drops, and the evening has ended with almost 
a soaking rain, 

It is rather too soon to attempt fully to descitbe the spectrum 
appearance, much less to explain it, before [ have had the privi- 
lege of using anything in the way ofa notable spectroscope upon 
it. But having been already written to for some practical infor- 
malion, even from St. Petersburg (whae NAtCKE 1, evidently 
read with attention), I may remark that the nebulow band cha- 
racter of the phenomenon is simply a result of want of hght ; 
for when the quality to give the band was present in the au, and 
the sun has been prevailed on to shine for a moment Uhnouglh 
that ai, and into the spectroscope, the band wa, instantly re- 


| solved into a goup, or groups, of fine and sharp black Jimes, 


exquisitely visible. 

But as the sun is seldom to be seen in any weather threatening 
rain, whether warm or cold, in fact, cannot be consulted precisely 
at those times when he is most wanted, it is better to restrict 
such pluvio-spectroscopy to ordinary sky, 7.<., clouds or aur; and 
if posstble in a polar direction, so as to be equally distant from 
the sun, whether visible or not, all the day throngh; and 
not too Jow, in altitude, lest smoke, Jocal moisture, and other 
impurities havo too great and variable an influence. The Ob- 
servatory garret- window here, I regiet to say, is not so unexcep= 
tionably situated in avimuth as it might be, for it looks out 
straight to the south, and the angle at which Tv ually look 
through it, on being measured to-day, turncd out to be 23% 

Nevertheless, at that altitude, keeping to it steadily on all 
oceasions, and in that direction, avoidiig always the garish 
spectra of actual sunshine, and depending not on any parucar 
and absolute spectrum representation in the published maps of 
other observers, but chiefly or entuely attending to the differences 
observed by myself from day to day m my own manner with my 
own little tube. there was no difficudty in instantly pronouncing 
thi, morning that there was something in’ the ait through which 
daylight was then passing different from what it ha, been for 
several months past. 

Whether: that something 1s only watery vapow at a high tem- 
perature (.ecing that watery vapour at a low temperature dees 
not produce it), or whether the ai i+ carrying something clse 
with it, giving to the south-east winds here a sheht approach to 
the quality of the siroccos of the Mediterrancan, which are often 
transfused with fine dust along with their warm iain, and do 
produce some very noteworthy markings im the spectrum, is a 
matter for further and wider research by those who are instra- 
mentally and financially better able to follow it up; and who 
should therefore be implored in the present state and needs of 
science to perform their part without further delay. 

PIAsZI SMYTH, 


Kdinburgh, April 24 Astionomer-Koyal for Scotland 


Limestone Makers 


Mr. J. Munro’s interesting letter and sketch which appeared 
in NAIURE, vol. xiii, p. 510, show how much may be done in 
the Tropics by ordinary observers towards elucidating many 
geological problems. His sketch is that of one o! the genus 
Corallina, a member of the Floride.c, and if is a very common 
lime maker at the Bermudas. Although Mr. Muamo will not 
find a list of the different imestone malers in books, still in the 
vast unwritten knowledge of geolupy it is well known that shells, 
foraminifera, serpule in numbers, and huge masses of Nulli- 
pores, besides the corallines, contribute to the coral stock. 

The corallines present many and varied forms on our own 
coasts, but their beauty and construction are remarkable in the 
warm waters of the Gulf Stream and Caribbean Sea. Through 
the kindness of Mr. Henry Lee I have lately had the opportunity 
oftexamining the newly-started growth of the common Coral- 
lines officinalis, but curious as its cellular development is, it is 
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a dwarf in comparison with those seen hy Mr. Munro and Mr. 
Quin. Doubtless the broken-down and pulverised corallines 
fill up many a crack in the reef’s limestone. Should Mr. Munro 
be desirous of seeing some of his old West Indian corallines, I 
shall be glad to show him some microscopical results of work 


upon them. P. MARTIN DUNCAN 
Geological Society, May 1 


History of Magnetism 


A PARAGRAPH in the article on ‘‘The Early History of Mag- 
netism,”’ in your last number, contains a passage which requires, 
I think, a note of explanation. The writer says: ‘‘A Latin 
letter ascribed to Peter Adsiger, 1269, preserved among the 
manuscripts of the University of Leyden, contains the following 
remark on the declination of the needle...” Now Hum- 
boldt, on the authority of Libri, denies the existence of the 
passaze in the Leyden MSS., affirming that it is only an inter- 
polation ina Paris copy. Hut what is of mure importance, he 
also states that the title of the letter is ‘*Epistola Pétri P. de 
Maricourt ad Srvernum de Foucoucourt.” FE, Walker, in his 
well-known essay on Magnetism, refers to Cavallo as quoting 
the supposed letter of Adsiger. S. J. Perry 
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Meteorological Society 


WHILE thanking you for your friendly notice of the Annual 
Report of this Society, I trust you will allow me to state that 
we have not made ‘‘ the mistake in science regarding the height 
of the thermometers above the ground,” as very naturally ima- 
gined by you from the matter not having been mentioned. The 
fact is, we have been unusually strict on that point ; our ther- 
mometers are all 4 feet (within, perhaps, 2 in. + or --), and as 
the uniformity was so strict, it was considered useless to repeat 
the statement for each station, and so, finally, it escaped mention 
altogether in the printed abstract. Of course the «question 
(Report, p. 52), ‘ What is the height of the bulbs above prass 2” 
is duly answered on the MS. inspection forms deposited in the 
hbrary of the Society. 

Mav I, in conclusion, eapress the hope that the example which 
we have set by publishing the lithograph ground-plans, and 
which you so Inghly approve, may be generally followed both 
in this country and abroad ? (;, J. SYMONS 

Meteorvloyical Society, 30, Great George Strect, 

Westminster, S.W., April 28 


Destruction of Floweis by Birds 


Tuk enclosed blossoms of the common ‘ wild” cherry 
(Prunus a tum, 1.) have been mutilated in a pigcisely similar 
manner with those of the blackthorn noticed about a year ago in 
NATURE (vol. xit. p. 26), the petals and stamens sul adhering 
to the separated limb of the calyx, which has been cut through 
at the exact level of the ovary, which has perhaps been the 
object of attack. Orchard trees in the neighbourhood fiom the 
same stock have also suffered to a serious extent, but the wall- 
cherries (Pf. cerasus, L.), which are later in flowering, have 
hitherto heen untouched. K. A. PRYOR 

Hatfield, May 2 


OUR ASTRONOMICAL COLUMN 
THE NEBULA IN ORION.—M. Tisserand, Director of 
the Observatory at Toulouse, commenced on Feb. 17 
of the present year, a close examination of the small stars 
in the vicinity of the trapezium in the great nebula of 
Orion, with the Foucault telescope of o80 aperture, 
which had been completely mounted at the beginning 
of the same month. To facilitate the study of this 
region, which it is intended shall form part of the work 
with this fine instrument, a chart was prepared on a large 
scale coutaining the 155 stars, the positions of which 
relatively to 6’ Orionis, were determined by M. O. Struve 
(Observations de la Grande Nebuleuse d@ Orion in the St. 
Petersburg Memoirs, vol. v.); of these 155 stars it may 
be mentioned that 150 occur in Sir John Herschel’s list 
in the volume of observations made at the Cape of Good 
Hope. Especial attention was directed at Toulouse during 
the few weeks that the nebula could be observed in the last 
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season, to thestars which M. O. Struve had indicated as 
variable. The star Uo (Aa... — 7"3,A85,, -— 2776) 
which is not in Herschel’s catalogue, was noted on Feb. 
17 and 21 at the extreme limit of visibility ; on following 
days, when the sky was more transparent, it could not be 
discerned ; at maximum according to Struve this star 
is of the twelfth magnitude, the smallest star which can 
be distinctly seen in the Pulkowa refractor being con- 
sidered 13'5—-a very different scale of magnitude, it will 
be remarked, from that of Bessel ; No. 78 (Aa... +34'"5, 
Ad... +97), varying, according to Struve, from 12°5 
to invisibility, was not discerned ; No. 75 (Aa... + 21°3, 
Ad... + 392) was 14-15 on March 14; Tisserand 
found No. V. of the Pulkowa list (Aa... + 3783, 
Ad... -+ 663) extremely faint on Feb. 24, and quite 
invisible subsequently, whence he concludes this star to 
be also variable, and that its non-insertion by Herschel 
may have arisen from its being at a minimum at the 
epoch of his observations. 

Thirty-two stars have been remarked at Toulouse, 
which are not in the Pulkowa catalogue; of these fifteen 
occur in Bond’s catalogue, in vol. v. of “ Annals of the 
Harvard Obscrvatory”; the remaining seventeen which 
have not, as it appears, been previously observed, arc 
generally very faint, the only notable exceptions being in 
the cases of two stars, which have the following estimated 
co-ordinates relative to 6}. 

Aa + 180" AS’... ... — 180" 

5 var WO” t's Ss 3 
The first star was 13 (an object termed /rés 4e//e with the 
Toulouse instrument) on February 17, but had become 
extremely faint on March 14 and 26. The second star is 
estimated 13, almost as bright as its neighbour, No. 55 of 
Struve’s catalogue. M. Tisserand states that he has not 
been able to recognise all the stars in Bond’s catalogue, 
more patticularly in the neighbourhood of the trapezium. 

The numerous variable stars, which we have now reason 
to suppose exist in the nebula of Orion, certainly form 
one of the most significant and interesting features in the 
history of that grand object. 

It may be added here that M. Tisserand has also em- 
ployed the powerful optical means now at his command, 
upon observations of the satellites of Uranus. 


NEW MINOR PLANET»s.—Suill another small planet is 
announced during the last week. It was found by M. 
Perrotin at Toulouse on April 26, in R.A. 14h. rim. 48s, 
N.P.D. 96° 24’; twelfth magnitude. 

The planet detected by Prof. Watson at Ann Arbor on 
April 1g is called No. 161 in the Asfronomische Nach- 
richten. These numbers, however, are now in much 
confusion, and names for those which are observed a 
sufficient length of time to allow of the determination of 
elements have an obvious advantage over the system of 
leaving these plancts to be distinguished by a number 
only. As regards numbers there is even doubt as far 
back as No. 149, which has not yet been shown to be 
distinct from Frigga (No. 77). 


BIELA’S COMET AND ‘THE NOVEMBER MELEOR-STREAM. 
—If wetake for the orbit of the November metcor-stream 
the elements calculated by Prof. J. C. Adams, and com- 
municated to the Royal Astronomical Society in April, 
1867, and for Biela’s comet a mean of the sets of elements 
for the two nuclei in 1866, given by Clausen in “ Melanges 
Mathématiques et Astronomiques,” &c., t. lil, of the Im- 
perial Academy of St. Petersburg, we find for the least 
distance between the tracks of the comet and the metcors, 
o'054, the mean distance of the earth from the sun being 
taken as unity. This nearest point of approach is in 
heliocentric longitude 61° 30’ (equinox of 1866), where we 
have— 


Comet Meteors. 
Heliocentric latitude o° 53 N. 2° 57, N. 
True anomaly... 1. BIT? 44 356° 24 
Radius-vector. . . 1'0266 0'9865 
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The approximation of the orbit of Biela’s comet to that 
of the November meteor-stream, and consequcntly to 
that of Tempel’s comet, 1866 (1.), was first pointed out 
by Prof. Bruhns, of Leipsic, in Astron. Nach., No. 1081, 
but the heliocentrics there employed were deduced from 
the geocentric places of Santini’s rough ephemeris, 
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PROF, FLOWER’S HUNTERIAN LECTURES 
ON THE RELATION OF ENTINCT TOLSIST- 


ING MAMMALIA’ 

THE disputed zoological position of the Lemurs, and 

the great importance which has been attached to 
them by some zoolovists, who regard them as the direct 
transition between the lower and higher mammuils, and 
as survivors of a large group now almost extinct, through 
which the higher Primates must have passed in the pro- 
eress of their development, give great interest to the 
consideration of their ancient history. 

Until very recently fossil Lemurs were quite unknown, 
at all events the affinities of certain remains provisionally 
assigned to the group were much questioned, but within 
the last few years the existence of Lemuroid animals in 
Europe during the carly Tertiary period has been per- 
fectly established, and remams of a large number of 
animals attributed, though with less certainty, to the 
order, have been found in beds of corresponding aye in 
North America, 

In 1872, a nearly complete skull of an animal somce- 
what alhed to the modern African Vottos and Gatagos, 
though of a more gencralised character both of cranial 
conformation and dentition, was described by M. Del- 
fortrie, under the nane of Paul@otemur betille7.  1t was 
found in phosphatic deposits, probably of early Mioceuc 
age, in the department of Lot. It was soon afterwards 
discovered that cettain more or Jess fragmentary specl- 
mens which had been long before described, and had been 
gencrally though doubtfully referred to the Ungudréa, were 
really nothing more than animals of the same group, and 
probably even of the saine species. These are. ledirprs 
partstensts, Cuvier, from the Paris gvpsums, A/c lolhe- 
runt dur toyl, Gervais, and Ceenopithecus lems andes, 
Rutimeyer. Phe recopmtion of these animals as Le- 
mutoids shows bow hittle reliance can be placed upon 
the characters of the molar teeth alone in judging of 
affinities, and shonki also Jead to the re examination 
of some ot the smaller mammals of our own Tertiaries, 
such as Molofhus, as it is not improbable that Lemurs 
may be toundamong them. The saine depositsin which 
M. J)cltortrie’s specimen was found, have since yielded 
two other skulls, one of smaller and the other of larger 
size, named by M. Filhol, Necrolemur antiguus and 
Adapis magnus respectively. It should, however, be 
mentioned thit M. Filhol only admits the first to be a 
true Lemur, and considers the genus ciifap7s as the type 
of a hitherto unknown group of mammals, intermediate 
between the Lemurs and Pachyderms, to which he gives 
the name of Pachylemur. 

Of the supposed low and generalised forms of Primates 
from the Tertiaries of North America, the existence of which 
was announced almost simultaneously by Professors Marsh 
and Cope in 1872, it is difficult to speak with certainty at 
present, as the descriptions which have reached this 
country are not very detailed. As many as fifteen genera 
have already been named. They are nearly all from the 
Eocene formations, two only having becn found in the 
lower Miocene. 

_The remains of no true monkeys have hitherto been 
discovered in the Eocene, but several species have been 


found both in Miocene and Pliocene formations in 
contbotract of a course of lectures delivered at the Royal College of Sur- 
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Europe. The most abundant and best preserved are 

those from Greece, Mesopithecus pentelicé, ated to the 

existing genus Semnopithe us, though with shorter and 

stoutcr limbs. Others have been found in the Siwalik 

Hills of India allied to the same form, and in France, 

the South of Germany, and Italy, related to the M acaques 

and to the Gibbons, The most interesting species is one 

known by the lowcr ,aw only, from a Miocene bed at 

St. Gaudens, in France, described by Lartet under the 
name of Dryopithecus funtani. \ts affinities have given 
rise to some discussion, but as far as can be decided 
from the evidence before us, it appears intermediate be- 
tween the chimpanzee and gorilla, and of the size of the 
former. Considering how nearly the Miocene fauna of 
europe resembles in its general features the actual 
feunr of Africa, it 1s not surprising that an ape of the 
genus Zrvoe/odyles should have formed part of it. No 
remains of monkeys allied to the existing American 
forms have been found in the Old World, and conversely, 
all those discovered by Lund in the Brazilian caverns 
belong to the families now inhabiting the same part of 
the world. No monkeys have yet been found in the 
alluvial deposits of the plains, which are so rich in the 
great [E-dentates, nor in fact have they been met with in 
any older South Ainerican Tertiaries. The ancient history 
of the group, as revealed to us by palivontology, is there- 
fore extremely incomplete Further researches into the 
fauna of the North American Focenes may throw some 
light upon it. 

No actual remains of man have been met with which 
can be said with certainty to be older than the Pleistocene 
period, though it is asserted that his existence upon the 
earth in the Plioc’ne aud even Miocene epoch is proved 
by works of art found in deposits of those ages. These, 
however, are questions to be decided by the antiquary 
and the geologist, and are beyond the scope of the ana- 
tomist. The oldest known remains of man from [‘uro- 
pean caves (with perhaps the exception of the celebrated 
skeleton froin the Neanderthal, the age of which is doubt- 
ful) do not ditfer more ftom inodern Lcuropcans than do 
several of the lowest modern races. In other words, no 
prool of the cxistence in tormer times of a race of nen 
inferior in general orzanisation to the Australians, and 
forminy any nearer approach to the lower animals, hs 
yet been disc overed, 

In reviewing our picsent knowledge of the palwontology 
of the Maminala we see immense progress of late years, 
giving hopes for the future. Here and there we have 
tolerably complete histories of gradual moditication of 
forms with advancing time, and adapted to the exigencies 
of changimy circumstances, as among the Ungulata and 
the Carnivora; and we have many instances of extinct 
forms filling the gaps between those now existing. But 
still there are great gaps or rather gulfs between inost of 
the lirge groups or orders, without at present any trace of 
connecting links, or anything to indicate how they were 
once hlled up, as must have been the case tf they have all 
been gradually cvolved from a common o1pin. We have 
very much to learn before we can speak with any con- 
fidence upon the manner in which all the diversities of 
form we sce around us have been brought about, or 
attempt to construct pedigrees or phylogenies, except in 
the most provisional and tentative manner. 
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“LVIURNA TIONAL METEOROLOGY 


HIE Permanent Committce of the Vicuna Metcoro- 
logical Congress has just held its third mecting in 
London, which lasted from tne 18th to the 22nd April 
inclusive. ‘Ihe members present were Prof. Buys Ballot 
(Ilolland), president, Professors Bruhns (Germany), Can- 
toni (Italy), Mohn (Norway), Wild (Russia), and Mr. 
Scott. Prof. Jelinek (Austria) was unfortunately absent 
owing to ill-health. 


I2 


Among numerous subjects which came up for consi- 
deiation, it appeared that the scheme for publication, in a 
uniform manner, of actual observations and monthly 
results from a limited number of stations in each country, 
which are to be considered as international, had been 
already accepted almost without exception or suggestion 
of amendment by all the countrics which had been present 
at Vienna. It is hoped that this measure will ultimately 
tend to bring about uniformity in hours and methods of 
observation, 

In weather telegraphy it was resolved to calculate 
gradients in the metric scale, as millimetres per one de- 
gree (sixty nautical miles). In this country they will be 
referred to Inglish units. It was not found practicable 
to endeavour to introduce uniform hours for observations 
in weather telegraphy in Iiurope at present. As to 
weather charts, a proposal for the eaclusion of all 
meridians except that of Greenwich was postponed to the 
next Congress, It was resolved to take advantage of that 
meeting to attempt to efiet the comparison of the 
principal standard barometers by means of travelling 
barometers to he conveyed to the place of meeting, and 
loft there for a considcrable time. 

It was recognised as impracticable at present to create 
an International Meteorological Institute, and conse- 
quently it was decided that international investgations 
must be carried on at the expense of individual nations, 
other nations to he requested to furnish materials, as far 
as possible, in a usable form. <A list of upwards of 200 
subscribers to the international synoptic weather charts 
of Capt. Hoffmeyer was announced. 

Resolutions were adopted in favour of the establish- 
ment of stations on high mountains, and in distant locali- 
ties, and Licut. Weyprecht’s proposition for a circle of 
observing stations in the Arctic Regions round the Pole 
was recognised as scientitically of high importance and 
deserving of general support. 

With reference to universal instructions for obscrva- 
tions it was stated that no y¢eneral form of instructions 
could be drawn up to suit all climates, and it appeared to 
the committee that the instructions recently prepared in 
the German, Russian, and Fnglish languages respec- 
tively, as well as in Ttalian (as soon as some contem- 
plated modifications stud] have been introduccd), were 
sufficiently in accordance with the requirements of the 
Vienna Congress. It was hoped that ere lone French 
instructions of the same tenor would Le issued. 

It was announced that the Itahan Government was 
prepared to invite the next Congress to meet at Rome in 
September 1877, and the proposal was most gratefully 
accepted. In preparation for this meeting a number of 
icports on the present state of the different departments 
of the science are called for fiom various meteorologists. 
The questions to be treated in these reports are mainly 
instrumental, and they are of great importance in the 
present state of the subject. The detailed Report of the 
Committee will be published without delay. 


SOIREE OF THE ROVAL MICROSCOPICAL 
SOCIETY 

N Friday, Apr:l 21st, Mr. H.C. Sorby, president of 
the Royal Microscopical Society, gave a large sozrie 

in the apartments of King’s College. Invitations had 
been issued for above 1,500, including the whole of the 
Fellows of the Royal Microscopical Society, the presi- 
dents and leading officers of many of the London Scien- 
tific Societies; all the distinguished foreigners now in 
London as commissioners from the various foreign 
Governments to the Iixhibition of Scientific Apparatus 
at South Kensington ; and many of the President’s pri- 
vate friends, About 800 were present, including about 
300 ladies. After having been received by the President 
and one of the secretaries, the visitors passed into the 


NATURE 


[May 4, 1876 


various rooms of the College, in which were exhibited 
many objects connected with microscopical science. For 
the number, variety, scientific value, or general interest of 
the specimens, this exhibition has probably never been 
surpassed, Amongst the new instruments may be mcn- 
tioned Mr. Sorby’s arranyement for accurately measuring 
the wave-length of the centre of absorption-bands in 
spectra; anew form of Stephenson’s erecting binocular 
microscope, by Mr. Bevington, and another by Mr. 
Browning, of somewhat different construction. Mr. 
Browning also exhibited his new portable microscope, 
which is so constructed that the body can be turned 
on one sile and reversed in such a manner as to 
reduce the height to about one half. ‘The President 
also exhibited a large series of specimens illustrating his 
own special subjects, shown by means of fifty micro- 
scopes, lent to him by four of the principal makers in 
London (Becks, Browning, Crouch, and Ross), and 
about 150 first-rate instruments and objects were con- 
tributed by the Fellows of the society and other friends. 
These were so distributed over the large apartments of 
the College as to avoid crowding in any part. Almost 
every branch of science to which the microscope has been 
applied was well represented, and many of the finest 
specimens ever prepared were shown and described. 
Many very interesting living objects were sent direct 
from the Brighton Aquarium and elsewhere. In the lec- 
ture theatre were cxlnbited Ir. Hudson’s most beautiful 
drawings of microscopic objects shown in a new man- 
ner as transparencies ; Mr. Spottiswoode’s splendid pola- 
rising apparatus, and various objects shown with the oxy- 
hydrogen microscope by Ilow and Company. The large 
entrance hall was decorated with plants and flowers, and 
used as a promenade. The two muscums of the College 
were also thrown open. Kefreshments were supplied by 
the steward of the College. The guests were provided 
with a classified catalogue of the objects exhibited, but 
they were so numerous that it was impossible for any one 
to exainine more than a small part of the whole. One of 
the most satisfactory results of the ‘77 é« is the gieat im- 
pression produced by it on the forcign scientific men, who 
appear to have been quite unprepared for, and greatly 
surprised at, what they saw during the evening, 





ON CERTAIN MITHODS OF CHLALICAL 
RESEARCH 


tees lecturer began by describing the simple form of 

apparatus which he employed many years ago in 
his researches on the heat evolved in the combination of 
oxygen, chlorine, biominc, &c., with other bodics. In 
every case the bodies to be combined were inclosed in a 
vesscl surrounded with water, and the combination was 
effectcd either by the ignition of a fine platinum wire, or 
where they acted directly upon one another, by the frac- 
ture of a glass capsule containing one of the combining 
bodies, the heat being measured by the rise of tempcra- 
ture of the watcr. He next referred to the arrangement 
by which he had been the first to decompose water so as 
to render visible the hydrogen and oxygen, and to mea- 
sure their rclative volumes by means of atmospheric 
electricity and of electrical currents from the ordinary 
machine. For this purpose fine platinum wires were 
hermetically sealed into fine thermometer tubes, which 
were then filled with dilute sulphuric acid by withdrawing 
the air by ebullition. The same current of frictional elec- 
tricity will decompose the water in almost an indefinite 
number such couples arranged in a consecutive series. 
Capillary tubes of this kind may be employed for eudio- 
metric experiments, which would be exccedingly tedious 
in wide tubes. Thus oxygen gas can at once be absorbed 
by passing the silent discharge through it while standing 


t Abstract of a Lecture to the Chemical Society by Dr. Andrews, F.R.S., 
April 28. Communicated by the author, 
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over a solution of iodide of potassium By means of the 
air pump it 1s easy with a gentle exhaustion to expand 
the gas so that it may fill the whole tubc while the open 
end 15 immersed in the liquid which 1t 1s desned to intro- 
duce, on removing the pressure thc gas will be in contact 
with the new liquid 

‘Lhe lecturer cxhibited some of the originil tubes with 
which Prof Tait and he first determined thit ozone 15 a 
condensed form of oxygen, and expluned 1 form of appa 
ritus by means of which this important fact can be eahi 
bited as a class experrment A full description of this 
appiratus will be found in his lecture on ozone, which 
was delivered some time ago before the Roy ul Society of 
¥ dinburgh, and has since been published by the Scottish 
Metcorological Society With this appiritus the lecturer 
his been able to dctermine that chlorme gas undcrgoes 
no chinge of volume from the prolonged action of the 
electrical discharge lis experiments on this subject 
hive not yct been published, but they were mide undcr 
sinsularly favourable conditions for discoveling a very 
smill change of volun e in the gas if any such chan,c hid 
occ mred 

Ihe lecturer u the next place bricfly alluded to the 
mcthod he formerly employed for determining, the latent 
heat ¢f vapours of which +t detailed account wis given in 
a forme: Communicition to the Chem al Soctwty Lhe 
appu itus cmployed admits of evict experiments being 
mide on a smiull sc ile, ind conscquently on substances 
nan ibsolutely pure stitc, wn object of even grevte: im 
poitince im myuirics of this kind than im ordinuy 
chemical inilyses He remruked thit a large field for 
Investisition m this part of the domun of science liy 
comp iriti cly unculti ated and would yield 1 110h harvest 
of results to wnyonc who would enter upon it 

Pissing from this subc t the lecturer described 1 
dwiding and cabbrating machine which he contrived 
some yous ago for the spec ibwork in which he has been 
en,i,¢d, ind which has ,iven to many of his investicr 
tions in aceusacy otharw: ¢ hardly attunible Tic has 
becn enabled by mcins of it to cons tuct thermomc tas 
whoseic dings uc iboolutely comcidcnt throu hout every 
put of th scile ind tc culbrite with aumost ] aft 
accuracy th glass tubes used in his pre sure expariment 
It vould be impo sible in wn ub tact todesciube the con 
struct mf this machine but tt riiy b impotint to 
mention thit the screw wli h muves the microscope oar 
divider 1s a short onc of remarkable rccus icy consts icted 
by Troughton und Simms 

[he list subject treiued v 15 the Iccture’’ method of 
mves 1, itin, the properties of , tseous and Iquid bodics 
it nn pressurcs and under viried temperitures by 
means of his appuratus, which wis exlibited to the 
mictin = pressures of 500 atmospheres cin be ice idily 
observed and me iuicd in gliss tubes in 1 word, t com 
plete mastery obtamed over mitter unda ec nditions 
hitucito beyond the acach of duect observations  Ihis 
hi becn cifected by 1 novel mode of Az /7#, 1 tine steel 
scicw, so that while cnterins a conf ned portion of water 
no lethige whitever occurs undc enormous picssuies, 
and also by 1 peculiar incthod of forming 1 ti,ht junction 
between gliss ind metal = The Iectur wis concludcd by 
a short statement of the moie impoitint results lately 
communicated to the Royal Socicty on the propertics of 
matter in the gaseous st ite 





SCLENCL IN GIF RVUANY 
(L+om a German Corsespont ne | 


N my list communication (NAIUR}, vol am p 75), 

1 noticed the researches of Ranke on various organs 

of sense of the lower animals A ncw seiics of these 
researchcs having since appcired, I will give some 
account of them in what follows Ranke (/:2/schz aft fur 
Wissenschaftluhe Lovlogté, sxV,2 Heft Supplement ) has 
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studied more closely, in their physiological rclitions the 
orgin of hcarng of ceitun gtisshoppers (zferaé ¢ ound 
snails (P fer: frachet) and the eyc of the leech, which o1 rans 
were previously known im general from the 1ese uches of 
Siebold, | euckart, Leydiz, Boll, and othurs The Acridit 
carry their orgin of herring on the base of the hind : 
most exticmity It consists csscntiilly of 1 membr inc, 
which is stretched within the body will on 1 fixed an 5 
and an auditory nerve, which 1s connected from within 
to that membrine, 1nd cnds on it in 1 swellmg o1 so 
called ganglion Thrt membi ine is undoubtedly td 
compired with the membrinc of the tympinum in the cu 
of the most highly organised animils , masinu li us, Int < 
this, it 15 put in vibritions correspondin, to the sound 
wives in the air and transfers the oe vibiations to the pirts 
lying within” In the highcr animus, these put. const t 
of iizid lever aurringements (small boncs of the a), 
which, however, uc connected with the acou ti nerve 
not duectly, but throu,h 2 trinsmitting appuatas, whicl 
scp rates the vibritions produced by v trrous sound wwe 
md specrilly prep wes them for conveyance by the nerve 
In the Aciidia the wholc intern) conduction of th 
sound wie 5 mie simply irringed, the 4 um lion on 
the tympive membi ine consists of two diffurcnt bh iulve 
in the mtcrtio: the finest nerve thrcids procecdin,, frene 
the auditory nerve umte with luge round neve = clls, from 
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which they procecd to the boundary of thi haf cf th 
~m hon ind there chd insmiuller nerve cell The oo. 2 
half of the ginghon consists of 2 bighte inl deh 
giound inivss, im which vary fine 10ds, tiny cnt | 


gliss, ind fiacd, run pirillel towurds the tymp ator oni 
br ne they spring, out of those smaller coll term at 
on the tympini membrinc with longish thr en in | 
may ber, uded as the end appuatus of the ni 
duction Lut while thus the vibritions of th tyvuy und 
membr ine are communicitcd to the 10ds an! from th 


direst, without further mntcrvention, to the rer ppa 
ratus there is not cntirely winting 1 weilcn nm oi: 
damping arnaniement for the sound w ive for 1] 


ground mas , m which the rods rest mty vets well | 
reguded is such an uransement As the 10! a oul 
formcd al he, the sensations of tone by the A ridit mus 

be always homo,zencous and simplc, and if we muy 
suppose that the orgin of hewing of these anunil 3 

adipted to their own production of tone, by whi h they 
eacite scxail desire, then thei monotonous rittle apices 
with the atranzement of the auditory appuatus for 2 
simple sensition Jn othe: grasshoppers, the I ocustid1, 
the vocil orgin pioduces 1 sound compounded o. more 
tones , ind corrcspondingly, they hive on thar foie Iegs 
an érgan of hcarin,, the rods in which atc of ¥12110U5 
Icngth and breadth, and, arranged like the wies in a 
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plino, evidently scive fir excitation of different sensitions 
oftone The orgin of hearing of the Aciidia is then, 
simple, int imiliu sense to that of the simple eyes which 
perceive ht Lut not colours and forms , ind therefore it 
closely upproxim ites to the organs of touch, which like 
wist render sensible simple mechanical stimul, and 11¢ 
often wrtinged in a way similar to those o1,71ns of hearing 

Ihe eye of the lech consists of 1 cup lke inflexion of 
the skin, which 15 so lincd with luge transpiucnt cclis 
thit onlv a nurow ital cinmal remains Lhe nerve stem 
which cnters at the bottom of the cup, fills this canal up 
to rcertaun height and ends thae with 4 ganglion, while 
the ncive hbies pass into small cells, whose outci end 
Luns out into a short 10d, the cntne cup 1s corte d round 
with 2 pi, ment skin ind enveloped in muscles which ae 
dnected putly puallel, putly at rijht unglcs to the shin 
surface, ind therefore c 1 diiw the whole cup with its 
sheith inw rds on 71es5 the contents somewh it outwards 
The fonner hippens when the inimil is surprised by 
sudden Trent just as we close our eyes in like cucum 
sti (cs Attcr some tune, the Iecch opens its eyes, iv put 
of the wliss like cells on the 11m of the open cup beimg 
pressed out inform of . compitct hemisphere In this 
wiy pretty perfuct visual appiritus is uringed The 
outer g¢]is tlc hemisphere corresponds to the hight 
refra tin medium of 1 moire perfect eye The mosrc 
of rod cclls behind receives the scpririte 1s and con 
yveye the stimulus to the noives, while the pi meant liycr 
cuts off ull round the li ht thit has penetrited Besides 
thesc eyes on the upp i lip the leech possesses on other 
puts ot the body onzins constructed quite smubainly cniy 
Withoul v przment shin so that thry cannot be visu 
o1n,ins On the other hind they ure thrust out when the 
ammial is fel g ubout, and ue thus evidently or, uns of 
touch , but vw the sime time the on, ins of 1,,ht ac used 
nn tne sume Way, ind when the munil sucks in the 
liquids azrecable to it it dius tac upper in with the open 
onsins of 1,ht mto the mouth It would ippear, then, 
thit these orgims ue at once the means of scns ions of 
touch, taste, ind sr ht  Joconc ive this ri htly we must 
consider that in the lowest animal the special sensations 
of cnc are not yct differcntiited their body is in ul 
pirts tke sensitive md sensition cin only mean, quitc 
gencrilly, cise or uncrsiness In 2 highcr form of 
O1g mi ation, cart un body puts ue by pecubir wianye 
meut , 1 ndered sen itr © to presotme, heart, lyht, md 
chemical timulition but hefore such a simp'c o1gin 
of sense dvclop om onc dnection for a particulir 
kind of stimulus, it cin also communicite simple en- 
sitions of 1 lilferent kind We ourselves krow uch 1 
combin wi0n of dificrent ensations throu sh the © ime or, in 
of sense ¢ out Cu at the boundary of the fonc- 
conductuis, my fecl, instead of tones, sumply 1 vibra. 
tion o1 a uckhng, md thus his 1 sensition ¢f touch 
lhe that produced im 2 tn er point when 1. vilbrat- 
ing tuning fork is wpphed to it Again, in our tongue, 
sens itions of taste, sinell, and touch uc towed together 
Jhus the organ of bouinz of Acndia, which cin only 
feel hissing noises, but no toncs, miy be comp ued, in 
the quality of its censition to in organ of touch, ind 
of the visual o1, wn of the Iccch, it may perhips be sad 
that it icceives oomewhit of the ensition of touch ind 
taste In shoit, Ranke holds these o1gins to be of such 
a kind that the gcncril feelin’ 15 not yct fully sep uated 
into the cite tones of touch he wim, secing ac 

The cur of the Pterotr ichca had leng becn known 15 1 
bladder, on whose mner wall ate tufts of hiu,the motions 
of which throw to and fio the otoliths or sinill spherical 
stones fiecly suspended within the bladder. It was 
belinved tbat these continuous motions were connected 
with the .cnsition of heiring Ranke proves, however, 
thit they ai mercly due to convulsive movements of the 
animal in dying under the observition, and that the 
acoustical apparatus proper consists of a ganglion in the 
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bladder wall, organised similarly to that in the Acridia 
In the normal « ondition, the otoliths me pressed by the 
surrounding hau tufts aginst the acoustical apparatus 
only in the case of stronger sound stunull, and they have 
then a damping action 
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NOTFS FROM FHL “CHALLENGLA®! 


hOl LHOMSON im this payer wfter bricily efertine to a 
visit to the Hawanan citer of Kilauea, procecds as 


een te, 


Seanad 
eee 


follow 


In the section between Hawan wml Llihit, cept it one 
stition clo ¢ to Faluti, where the depth wi 1 5°5 fithom , the 
Cey th inge 1 thoughout the scction from 2 00010 , 000 fithoms 
with 1 mie in of a") oul 2,600 fathoms, an Lthe nature of the bottom 
wisvayumfim  -vceptim the neghbourh od of the groups 
of volcan c stan Is: where it wis found t> be lueecly composed 
cfvolewne ¢2 and shore mud, it con 1s cL manly of rel clay, 
mmany cf the sountings¢ ntuning a lar almixtme of the 
decaym? hells of Korunimfcra and in almost ul including a 
lupe pr pot ton of mangin ys pcarwtic in th form of concre 
trons from the sive of a nut to that of au Ovdadiarr and passing 
Into fing alma t unica oscop te granules vy sible nade alow power 
In every Svople of soun ling In two yateuh the siieous 
Sleletons f Kiliolartans wer) 9 Wun dint 1 alm st to cntitle 
the deposit to the mim oof WN diolanian © ania] uch 
betwcen hese, nonly hiullway Letween Hawir ul Taliti, m its 
wbuntince f urfie Loaminfiii apr achel av tue‘ Globs 
PENN COLE The luger sunpl ocfb ttom Trou ht up in the 
hedge crtrawlhatefe use cu adlythe iumechiracter as the 


c ntens of th T uli inlin tte Pitas the ¢ Jarze 
maingince coo o1 th ww wy to the siz Fanci noe ct even 
Iu 1, wae colle t Tain quant ty, the rer r put t the red 


day blongu tlly wihel ut 

The mftee omy ittte 1 turally 10 cin; usm. southwiuds 
from Tfiwurtow al the e yy on, wlaguas al fio n thee pure 
Corubdclt( toward laht Shot othemmobath between 14? 
wunnb2y ¢ gpathaelt cethe acd appeod chel mich newei to the 
sub iwc the region f the trile wind cw mol alt to the 
ryaitbrr. val to the ht urfae wet aby evy ration anl the 


livia ctionct th wrid Tha th tiucrm Pathe line £ 
Ty ( which at vu dey hel oo ftthon adattl to the north 
cf ft lite ts at ov lepth «ef roo fathoms cn th Tae In the 


Atl nte Wl thes otharmolaths secra top autre ay te ath ae an 
the icgion of the trile vinds wisn t sinthe Pehl — the 
hoes Jelowagy © uri rmlyst } ft riage td yr an whh 
cvter Is fe miit rm Netolr ro°S thisth 9» mola hof 
5 Cywheh may be taben a oa typoef these cecpe lines, 1s 
founl nint 10 N atrvdepth of 450fithoms antin lat 10 $ 
at the wae temy enrture within the lumt cf crooref¢  crvation, 
Vile m Jat 2 yy No ata foinl at 075 frllons ‘The 7 ont 
wha thei thermobathe Suher t ccther most riarke dy and 
Yr chnersttoth suffice wm wll tote not cf the 
rthanborler of th  yruwtoralc unter current ths ful of 
ten partture isso decticl w to mbcat sric yp ctl aews of 
coll wat rt andit mayy 6 lly b toss ne crtert Tue to the 
Jis ing up cf deez er ind therctore colder layer ct the ¢ older 
tr locwrentaanr tthe hb tstr um In the ¢ yuitorml icgion 
biween]it 10 No wanliu 9 there as ib lt of v iter thent So 
fithems in thiclne at a temperature gencrally over 25 € , and 
the vn le of thr water, with the cxcepuion of the n riow bind 
of the counter cirent, 19 Wann, (> the westwu lat the rate of 
fiom f ity to cventy miles a diy 

The bottem fiuma over the whole of the 11 ngamese wer is 
very mevie be hastonunber of pecs andi umber of indi 
viduals 

Aft w weeks tay at Puliti the CAr/Au, left the hubow 
of I ycete on the 31 bof October and auived wt Valpuai o on 
the 19th 
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Val) ras ly Jiof Wovie Ihnsor 1b S Dieter f the Civilian 
Sco St fiontl al Fy wallefoethe 1 al Soci ty 

Ik wort Zs 4 Livi te bittert sy eilly yy or tel to 
Jiosy »tiro ft 4l of ¢] al tery ritire tl 1 ¢ ol the 
cuth LTlawefu ditc vi wert imc fering the @ 7 tim ~~ f ucean 
tny rattie t uethe tra 7 M7 wmlit aril ¢1 3s  ¢ the 
f 1rertoint we ulin dr vn throu,l , ints f eg al t myeritire ina 


cuon ani the lute: clime di wn througl 4 1 ¢ of ¢ sual deg th at 
Tsothermol aths are jshown in a scheme 
I,obathytherms arc of course pro 
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which 1 given temperature occur 
of 4 vertical section such as J late J] 
jected on the surface of the glole 
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The section from Papecte to Valparaiso (Plate IIT ) 1s about 
5,000 mules In length, wud 15 naturally divided into two parts, the 
yun southwards to the parallel of 40° , and the course along that 
parallel towards Valpar iso 

Setting aside Stition 279 1n 680 fathom, close to Tahiti, the 
mean depth throughout the section wis 2,139 fathoms, con- 
siderably less than that of the meriuhonal section fiom Honolulu 
to Tahitt, and very much less than that of the section in the 
North P teific, hetween Japan and San Trancusco ‘The natme 
of the bottom 15 very much the same as in the meridional section, 
red clay imbcdding nodules, and lumps of various sives of man- 
minese peroxide, and passine in the shallower soundings into 
more or less pure Globigerma vo ovc, and as in the section between 
Hawurand ‘Tt udutithe fauna is cener ly meaete — Lhe trawling 
between Juan IT cinandes and V ulpu uso (Station 20S) was pu 
ticularly mntaesting , anim) forms were much more abund int 
than they usually arc in the Pacific, und the general character 
of the assemblage resembled in a remarkable degree that of the 
fauna of the Souther Sea in the neighbourhood of the C rozets 
aud Kerguclen, many of the species, including some sim ular 
Urchin of the family Ananchytidi, being identical Lhe 
bottom at this station was a bluish mud, the surface laver con 
tuning little or no carbonate of lime, and currously cavugh 2 
deeper Tiyai, with a considerable proportion of Glot1 cima 
shells There was no consi lerable quantity of minymese m the 
counding = Notwithstindine the considerable depth of 2 225 
fathoms, the conditions m this locality seem anuch more favour 
able to animal life than even the maingancse aver, and IT am 
inclined to think that we ad struch upon one of the hizhwiys 
by which migtation tiles place to the northward from. the 
Southam Ser 

Althoush there are certun points which hue yet to be 
worked out m detail, the general distribution of temperature 
mm the Pacific seems sufticautly simple In the first place, 
the whole m155 of water cons: ts of two woll marl ed divisions, 
cho oupper liucr of no preat depth, in which there i rapid 








coolu: = from the surface downwards, and considerable vir 
tion am temperature om diff tent lo al tus wnd a ms 
cf water of incomparibly preuer omonnt, which catends 


tothe bottom, and wht b may ve sil to hive nearly the same 
temperature throuchout these two divisions shade mto one 
another, but the 1 othermobath of 5 © miy be tiken as mdi- 
cuing generally the mit betwecn them, bctow this Tue the 
sothcru obiths are stl alfected by surface thermal conditi ns, 
Lut comparitively slightly  Alove the linc of 5 ©) the course 
f the wothermnobiths i to all ayy cuauce em uely re cidated by 
cave uttecting the surface tammperuure, that 1s to sry directly 
or indirectly by surface cutrents produced by jermament, 
parodic, or virrible wis Phe equatunal current occupies the 
ror). of the tride winds, approxunitely from fat 20 N. to 
20 4S, and there 19 a strong but nurow counter cunent enticly 
compare de with the counter cunt nti the Atlaotic between the 
partlels of 5 wind S N The w eter of the cquatonal current has 
no flee cgress tothe westward, bam intercepted by the peni sula 
ef) Malacer and the wlands of the Malay archipelayo, but 
neither 15 tt completely urrested, a» the eyuatorial carrent 45 
the Atlantic Ly the unbroken cor t of America, con cquently a 
return currcnt less permanent and Icss defined than the return 
cuticnt in the Athiutic finds its wry tu the north-castwar t along 
the coast of Japan = Lhe cowmse of the Japan cunent is much 
the same as thit of the Gulf-strcam, and 1s due, 1s in the 
Atlantic return current, to the Jugh iitial velocity of the inter- 
cepted watar, us influence on the temperature of the ocean 1s, 
however, much sconer reduced and obliterated 
Jhe hot water of the Picific equatomniu current, imstead of 
bemg gathered together and focussed by the form of the Jind- 
barricr, as it 15 1n that of the Atlantic, spreads out in the middle 
and West Pacific in a vast shect of abnormuly warm wuter, 
extending to a depth of nearly 100 fathoms , thus the isobithy- 
therm of 25 ( at 50 fathoms passes nou ITiwan and Iahity, 
and near the parallel of 20° Non sections between the Adm- 
ralty Islands and Japan. ‘Lhe lower sothemmobiths of the 
upper layer are a little nearer the surface in lat 4o N thin im 
lat. 40° S ; and this I believe to be due to the binking of the 
Antarctic indiaught against the Arctic land-barrier, and to be 
the only case m which the position of the lines of cqual tempcra- 
ture in ‘the upper layer 15 not absolute! y dependent upon the wind 
The temperature of the underlying cold water 1s deived from 
another source, and its distribution 1s governed by other laws. 
ie eae the Pacific the isothermobath of 5° C. maintains on 
4 very even course, oscillating between the 4oo and 
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500 fathom lines — Lhese oscillations depen t upon cau ost ting 
on the surface, for the Ime aiscs artfully m harmony with the 
higher isothermobaths = Phe line of 306 de at © sensibly on 
two occasions fiom it comparitively stramtht coarse In the 
equatortal rocion it sinks to vu depth of 625 dathoms, prob wbly 
fiom the communication of heat from the u yor Jaycar of water 
by ming, mdm Jit. go it rises to 300 fathen 5, probably, as J 
have already sail, from toe rccumuluim of cold watur a. unst 
the Arctt barnier The next three de tees of t my cratute are 
lost with increasn » slowness in the next ZOO frome, th tine of 
2 C making a vey cven comse ttorv depth or t too tith ms, 
and the remumny degree or degrees umd vf wtr na dost 
between 1,700 fithoms ant the bottom Phe @eyth of the 
Pacihe meer cs slowly from the souh to the north the mei 
difference between the depth of the South Tac mad that of 
the north bay perhaps as much as 2 ooo bith ms SN otwathe 
stinding this increise mm depth, we brave catuhied cinselves, 
althou,h the determmiwion is cne of creat cath alty, thet the 
bottom tempertture rises sh, htly frome the sou north uds 
We cm scucelysay mone thi that tases bobily, for the 
ditf rences an the tamperatucs Low £,500 fithoms uc ss mall 
that tresult Cin only be uaived at by ov careiul combination 
and © mputson of many obscry ations, tug into md ¢ onsidera- 
tion the cro of the thermometcrs aust trent ul ources 
[hoc walthe very shgh decrease an the bottem tony et uures 
from cast to west 
T think we can scarecly dount that like the cimila mass of 
cold bottom wien im the Athintic, the bottom water of the 
J acific 15 an extiemely slow andraught from the Souwhen Sea, 
[hut it iw movirg, and moving from acold snuce, is cvident 
from the fact that atas much coller than the mean winter tem- 
}ciature of the area which it occupies, and colder than the mean 
w nter temprrature of the crust of the earth , that atis moving in 
one mass fiom the southward as shown by the unifonm ty of tts 
| con ions, by the graduulate of the bottom ten peri wes to the 
notthward, and by the fact that there is no ade pu.e northern 
source of such v body of water, Behiin’s Strut b mg only forty 
| fathoms dcep, ind a considanible put of that arew boy occue 
ped by a watm current from the Pict mto the Arctic Sea tad 
oy our knowledge from observations that ove or two trifling 
currents from the Sca of Okhotsk aul the Pchtine Sci, which tre 
readily detected ind localised, and are qarc gn lepen lent of the 
mum miss of cold woiter, represent che only Vretie influx, 
Durne its progr so athwards the upp ap rion of the miss 
becomes shyhtly rused ap tempor tive by int tac wath, and pos- 
sibly Py slow conluctton from, tie upper fiyers which are 
affected by solu heat At the end of the Gulf, tht as to sry im 
the extieme noith, furthest from the cold source, the temy crature 
5, ts TD hiave ureuly pointed out, tnflucuce bt the very bottom, 
und the isothermobaiths petween S and 5 © ar obv ously 
rused and pic sed together, probably by the vectumulat no ot the 
colt water wounst the Tunl The colder: bottom y iter to the 
westward might be cspected fiom the lower amit velocity of 
the Antuctic water causiny if to dig avinst the wes cor 
J am cvery diy more tullv sitistecdh that this anilus ot cold 
water into the Prcifie and Atlanne oceins from the southw urd 
5 tu be refered to the snuplest and most obvious of ull cau cs, 
the excess of eva, ortuion over precipitation mm the vorth ra 
portion of the land hemi phere, and the caces uf preety tl ition 
over cvaz oration 11 the muddle and southern part of the water- 
hemisphere 
Aftar what I have aheady sad Tne d cancly id fT thit [we 
neve seen, whethc: in the Atlantic, the Southern Sea, or the 
Pacific, the shirhtest ground for csupposm,, that ach a thing 
exists asa general vertical circulati n of the water of the occan 
depending upon differences of specific gravity 
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Tri forty cventh mmvea uyof the Z Tore | Soc ety was 
held on Saturdty Put, Viscornt Waileen FS, th J re- 
sident, bang an the chan Mr TJ) TS lita, ban S, the 
Sccctuy, read the report, which <h mcd that the ine me 
(28,7,5/) wis greater than it hid Ieen im any pres ow year 
since the foundation of the Socuty ‘The totd munuba of 
visitors in 1875 had been 699,918 ‘The new hon ho1e had 
been; as far as its main portions were concerncd, completed and 
opened to the public. The building contains fourtecn dens, the 
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large: of which measure 20 ft. by 12 ft., the smaller being 
12 ft. square. The out-door cages are to be completed by the 
end of July next ; they will measure 44 ft. by 29 ft. Mr. Sclater 
desired it to be known that of the larger Felidz, the Ounce 
(Felts wnucia) was a desideratum. The adoption of the report 
was inoved by Prof. luxley, seconded by Prof. Tennant, and 
carried unanimously, 


OuR readers will regret the very sudden death of Lieut. J. E. 
Cornelissen, which occurred at Brussels in the month of March. 
Those who enjoyed the pleasure of his acquaintance will re- 
member the hearty sailor-like demeanour of the man, while all 
who have paid attention to maritime meteorology will be ready 
to recognise his high scientific merits and the practical turn of 
mind which made the marine publications of the Utrecht Insti- 
tute so eminently useful to seamen. Tle had been for sixteen 
years at the head of the marine branch of that establishment, 
having succeeded Andiau. He leaves a wife and four children 
utterly unprovided for. 


Tie following are the names of the Commissioners appvinted 
to inquire into various matters connected with the Scottish Uni- 
versity :— Lord Justice-General Inglis, the Dule of Buccleuch, 
Lord Moncereiff, the Right Ilon, Lyon Playfair, C.B., Sir 
Willian Stirling Maawell, James Craufurd, one of the Senators 
of the College of Justice in Scotland, Witham Watson, her 
Majesty’s Sulicitor-Gcneral for Scotland, John Muir, D.C.1.., 
James Anthony Iroude, Archibald Campbell Swinton, LIL, 
Prof. Hualey, Dr. James Alexander Camphell, LL.D). 


WeE kan from the “/ustrated Austrahan News, of Feb. 23, 
that a party consisting of Mr. Lawes, M. O. C. Stone, FLRIG.S., 
Mr. Llargreave, cf Sidney, and Mr. &K. Broadbent, bird collector, 
together with several Southsea Islanders, have made a successiul 
excursion into the intenor of New Guinea from Port Moresby. 
They attamed a village called Mumibaihila, situated 1,000 fect 
above the sca-level, and wete well received by the natives, The 
view from this point was very fine. “f All around were moun- 
tains and hills of every shape and size, covered with tices to the 
vely summits,” and Mount Owen Stanley rose as a grand bach- 
ground to the panorama apparen'ly about twenty miles distant. 
We shall no doubt shortly receive a notice of Mr. Bioadbent’s 
discoveries. 


We have much pleasure in noting that in the monthly pubh- 
cation of tri-daily metcorological ob-crvations iss 1ed from Vienna, 
Dr. Jelinck has this ycar included two stations the obscr- 
vations at which, in addition to their climatological unportance, 
cannot fail to be of the greatest value in constructing weathei- 
maps, viz, Sulina, near the mouth of the Danube, and Alex- 
andria, in Kyypt. 


IN a further discussion of the temperature observations made 
at the Museum of Natural History, at Pans, the MM. Bec- 
quere] point out that the mean temperatiue of the soil under 
grass is a little in excess of that under bare soil, and that under 
prass the temperature has not fallen below 32°, a fact of some 
importance in horticulture. 


Pror. NORDENSKJOLD is to leave Gothenburg, on July 10, in 
a steamer of 163 tons for another cruise to the mouth of the 
Jenesei. He will sail up the river as far as Dudinko, when the 
steamer will take merchandise on board and return to Norway, 
the object of this expedition being to prove that there is a mari- 
time route between Norway and the Siberian coast. We learn 
from L’Lxflorateur, moreover, that a Russian steamer is to 
leave the Jencsei and proceed to St. Petersburg by the Kara 
Sea, the North Sea, and the Baltic. 


M. Magi, DA\\, the Director of the Montsouris Observatory, 
is to try whether Crookes’s rotating radiometer can be utilised for 
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aclinometric purposes. No establishment is in a better position 
to try the experiment, Montsouris being supplied with regulir 

actinometers, and special tables having been calculated for 

regulating as far as possible, their daily use. 


Ir is announced that Sir Bartle Frere is tou be made a 
baronet, 


Tue (Queen has conferred upon Lieut. Cameron —who was 
presented to her Majesty last Iriday—the honour of Companion 
of the Bath, in recognition of his distiaguished services in 
Africa, 


Ar the Annual Meeting of the Royal Institution on Monday, 
a piece of plate and a purse containing 300 guineas, were pre- 
sented to Prof. ‘Tyndall as a testimonial of congratulation on his 
recent marriage. 


DuR1ING the siege of Puis experiments were tried to make 
use of the conductobility of the Seine in order to establish com- 
munications with the outer world in spite of the Prussian 
blockade. aris, however, surrendered before the apparatus 
had been arranged on the Upper Seine. This scheme has not 
been totally abanduned, and M. Boutbouge a preparateur of the 
Soibonne has tiied to establish the telegraph without wire. 
According to M. Parville, the plan has succeeded at a small dis- 
tance by expending a large quantity of electricity, not less than 
forty elements being required to work a magnetic needle at a 
distance of a quarter of a mile. The same experimenter is said 
to collect spontaneous currents from the eaith with large elec- 
trodes. ‘The interest of these experiments is unquestionable. 


Irom the ‘Annual Report upon the Survey of Northern and 
Noith-western Lakes, in charge of C. B. Comstock, Brigadier- 
General, U.S.A.,” we Jearn that the tuangulation has been 
carried around the south end of Lake Michiyan, and stations 
have been located for ifs extension south and east toward Lake 
Irie. On Lake Ontario the topography has been essentially 
completed from the head of the Saint Lawrence along the south 
shore to within twenty miles of the Niagara Kiver, and the off- 
shore hydrography has made about the same progress. Trian- 
pulauion-stations have been located as far west as Erie, Pa. and 
have been built as far ay the Niagara River. Charts of Lake 
Saint Clair, and No. 2 of the Saimt Lawrence River are com- 
pleted. It is proposed during the present fiscal year to complete 
the field-work of the survey of Lake Ontario and commence that 
of Lake krie In the estimate of $184,000 for the survey of the 
lakes for the neat fiscal pyear, an item of $25,000 has been 
included for the survey of the Mississippi River. No complete 
and accurate survey of the river has ever been made. 


Paki J., No IV., for 1875, of the Yournul of the Asiatic 
Sat dy ef Bengal, contains papers on the Angami Nagas and 
their languaye, by Capt. J. Butler, on the Maiwar Bhils, by 
Mr. ‘I. II. Tlendley, and specimens of popular songs of the 
Tlamirpur District, Bundelkund, by Mr. I’. A. Smith. 


Ti fifth part of the Ballctin of the Bussey Institution of 
Harvard University for 1876, completing vol. 1., has just been 
published, and contains a number of valuable papers, principally 
by Prof. Storer, Dr. Falow, and Mr. Sargent. Dr. Farlow’s 
papers treat of the fungi found in the vicinity of Boston, of the 
olive and orange trees of California, of the American grape-vine 
mildew, and of the black knot. Mr. Sargent reports the addi- 
tion of 165 species of trees and shrubs to the arboretum during 
the past year, and that over 100,000 plants have been raised. 
The papers of Prof. Storer, as usual, are of much scientific 


value. 


On the roth of January last, Mr. Lancelot Studdert, LL.D., 
read a paper before the Royal Irish Academy (since published 
in the Zroceedings of that learned body) on ‘‘ The free and 
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albummoid ammonn7 yielded by the stagnant waters of the Dub 

hn streets, as compared with the quantities of those substances 
ybtamned from the J 1ffey water receiving the sewige ” I[wenty- 
nine street waters were examincd , the mud, also, left from some 
was examined forammonin The following are Dr Studdert’s 
deductions —The avenge of free ammonm from the four sim- 
jle of the river was 0 0952, oF unde: 1 to of © pran in the 
gallon ; the average of albuminoid ammonia tron the same 18 
© 0779, or under I 12 of a gran in the gillon = J he averige of 
frce ammonia obtained from the twenty nine street wateis 15 
ecventcen grains to the gallon, that 1, over 170 times the lke 
averige from the iver. The average of albuminoid ammonia 
from the street witer 15 three gruns to the gallon, o1 thirty- 
cight times the Liffey averige “The maximum of free ammonia 
from the 11ver only 1cached 0 175, or less than 1-5 of a grain to 
the gallon, whilst the maximum of free ammonia from the strect 
waters was I05 mains to the gulon, that 1s exactly 600 times 
creiter than the mver maximum The least impure of the 
twenty nine street watcrs yielded newly thrce times more allu 

minoid ammonia than the most impure sample of the river w iter 

Ihe average of dismtegrating animal rcfuse in the I iffey 1s 
0 779, o1 just 3 4 of a grain in the gulon, whilst the averige of 
such refuse in the strect watcrs is twenty nine grams to the 
gillon [hat much of this animal mattcr must, if n ft 1ipidly 
removed, take fci1ms that will vaporise, seems to the writer all 
but certain, since the conditions for spontancous decomp ositior 
may be sud tu be always pre ent ind he concludes that the 
continued presence cf so much dirt in the streets would go fir 
to recount for the high death rate (33 to the 1.000, yearly), then 
litely recorded for J)ublin, and that |ctte: scwenging rnd 
level surfice for the streets are vt once re yurred 





Tur proposal for estab lung amount in exploration clul in 
America, with similu objects to the Alpine clubs of Fn land 
ud Switzerland, is mecti se will a good deal of Cncour agement, 


nd ocverd mectn, how hear hell to th pmwypoe cf cryin 
Ling tt 
Mr Taiser Mo Wr mi cf No dy Cacat Pusell Saeet 


Ploomdury ba yustae civ Pim typertece sp cmenef dy osil 
Juitl (C42 240/ fms \) fh mthe Uppy Chall cf Mus 
ft cpt It safet rinch m leneth md ~? taches wide, m re 
than twee ws tare a te ret Leyhsh spccomens fie m 
HWuwich and Swanage, Dor ct md is indeed the latzest J nown 


Lut coriespondent J © who last year sent us a query con 
camming the cause of death cf the heuse fly, writes that recently 
hc noticed that a humt le Lce had five small anmals hhe yellow 
spiders on its nech, and two more on its body He had mie- 
viously noticed a number of hive bees Jyme dead on the green- 
house floor ‘Another correspondent explained that the death of 
the fly was causcd by parasites, and J C wishes to know if 
those on the bee are the same, and if they cise the Ceath of 
bees 1s well ag flics 


Tur Tord Mayor ind the I ady Mayorcss will entertumn the 
President of the Royal Society, the Astronomer hoyal, the Pre 
sidents of the Ihoyal Colleges of Physiciins and Suigeons, and 
other distinguished representatives of sciencc, at 1 grand banquet 
in the Mansion House, on Saturday-week, the 13th instant 


THI opening meeting of the Noithamptonsmre Natual 
Vustory Society ind J ield Club was held at Nerthampton on 
Apnil 21, Lord Lilfoid in the chair. ‘This Souiety stuts unde: 
geod wspices, with a 10ll of sixty members, and we hope it will 
Soon get into vigorous working trim 


11 4s officially announced that the Phil wWelphia } ahibition 
will be opcned on the 10th mstant. 


‘TUF additions to the Zoological Society s Gardens during the 
past week include two Bennett’s Cassowaries (Casu tres lennette) 
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from New Bnitamn, presented by the Rev George Brown, an 
Indian Gavelle (Grazella enn Hn) fiom India presented ty Trent 
King, 76th Regiment 1 Common Lidger (17/2128) Io 
pean, presented by Mr W Punely oi Dusky Ichneumon 
(/lerpestes ful erilentus) from Indira, rv 110911 fronted Crocodi'e 
(C7 adilus frontatus) from Wo Africa, proser ted] y Ur Ales 
Jennens, four licks h Stemothae (Steaaw 7 pee ndne e)) 
from Madavascar, presented by Mr Tioncl Plat two dioter 
(Proteus augtuenus) Turoporm, presented ty Sn Put | bree, 
a White fronted Capuchin (C a c/lifec JSfhomS Amon a 
White thioited Capuchin (C 7a dif fee) hom Centil Vie 
ric, a] yre bad (7 era suf oft) trom Australia, 17 Hoftm inn 
Sloth (Chalipus & fmanni\ trom Paniamy, three © ommon Boas 
(4 1 con 42 tov”) hom S America, deposited, 2 Collared Prut 
Bat (Cimcaycterts co’/r72s) bon in the Gardens 





SCIENTIFIC SF RIALS 


Durmnidif lhe Ch m al Scat: No els, Much 1870 0 "This 
number contuns a lengthy wcount of the acsearches of Dr 
Whreht ind Mi G FL Beckett on nucetuc, cotaumine, and 
hydrocot wninc, being the thnrd of vu sene of pipers read by 
them before the Chemed Souety on then re euches m this 
direction Mi J Neis n gives in account of the sebite of 
the alcoholte series ind an ad ditionu nete on the ebite at 
but —ANypaperty Va Fo oF del ony F Se on sone com 
pounds of cthar with anhy trou aietalhe Ghlevite, and ne by 
Mr IW odmetson Mactvor, cn the todiles ct antimeny, 
com] Iete the Ji t of tho © papers read ob for the Chomed 
Society — Nemereus abstracts cf papas publi led m= otha 
pumils on viru bette in th different departmen cd 
chemistry oceupy the preter part of the wer! now bef re u 


Garsetta Chimi a Ttihana, Lascwmolo Ne \ , Anno V , 18"5, 
These puts contun the folowing ; apors — Action cfan iydrecs 
chloral, and of the hydrate cn amlme, Ly 1) Amato — Lhe 
uuthor has obtaned by thie rerctiona new bise far cd awe 1 ling 
o the c puition 

(NIC TH, 


COCO + CUME Woes cay st 
! 


«] al \ t 
Ife new ubstancef im yu tabularery t Tsamcltinp at rec 
Selable in oul ohel ether ond bem ne ou don elubtoin water 
Distilled with owess ofp truhoat yie ts phoryh cy amc 

VNU 

CCL UNTO 
Theauthon desuil cs usothehydrochh nde COL (NEEC Hl) HLGI, 
and the j latmo chlonde [CC] CH(NHG He) Ci rica, 
-~Stuay of essence of Cubits, ly ( Oghlialore fhe auth r 
Shows that this sulstamce cartums 9 (4) 9 small qauintity cf 
a hydrocarlon (4H, bormp ot 155 1, 2 At 
cirbon C,H 4, bodmgy wo2¢4 0 2650 fara. wtp bydi 
chlone acd the compound (, Hoy cHe} 4 A hydrecaurben 


’ 


fot SEO Shh Gal Pb ON 


bowling at 262 — 203° not forming io comp wid with TIC) the 
composition of which 1s at present deultfe] Phe win ef 
these hydrocarbons on the yolussed ray35 | > descnlcd = On 


the natural poison of the extrit of human bedie y ty Pact A 
Monggirand A Dattistint The remamter of the parti cocu 
pied by extricts fiom forcyn jou mils 


Prgendo fis Inndenawa Thy it unt Chem lig veune 
Band vi Stuck 30 Ina paper in this numler cn the m gnct m 
of steel bars, by M Fromme, it 15 shown that 'c tenycrary 
magnetism increases at first n ore slow)y, then ncre quicl ly, and 
again morc slowly than the ma,netisig fice Mo Lrcame 
also ,ot the interesting acsult that when the ren nent my, 
netism, thiough rey cated action of 1 force 7, Pas reached its Tim at, 
(the saturati. n corresponding to this force) com der Foro A, ye 
not cay tble of altermg ut Jorevcry perm noninca cn of & tecl 
bar there are, from scro onwics, a encescf nance ig ferces, 
In relation to which the bar has the properties Cf ve barcl sett 
110n (without coercive force) Fxut detaummiton wore m de 
of the funct on of magnetisation fcr forces having this effect, 
and it is shown that the “eumann Anchheft develop nerts cn 
this subjcct cease to hold good as soon asthe steely pcrciarcrily 
magnetic M Fromme further finds that thc tem ority mag 
netis a of a steel bar with 1¢) cated magnelisalion Ly a constant 
current, decreases, but m such a way that the whole mapnetinm 
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remains unchanged ; thus, what is gained in remanent mag- 
netism is lost in temporary.—Dr. Dibbit observes that ammo- 
nium-sulphate, ammonium-oxalate, and ammonium-acetate, in 
boiling solution, are partly decompose], on addition of equiva. 
lent quantities of the chloride or the nitrate of potassium, 
sodium, or barium ; that decomposition is greater, the greater 
the quantity of chloride or nitrate added ; and that in all cases 
the solution contains, at 100°, four salts. From other experi. 
ments he infers that the presence of salts in ammonia solu- 
tion increases the quantity of evaporated ammoma in re: 
Jation to the evaporated water (even where the salts are 
such as enter into known combinations with ammonia), and 
this both at the ordinary and at the boiling temperature.—M. 
Holtz calls attention to the polar electric attraction of fme par- 
ticles suspended in liquids when under the influence of clectric 
currents. ‘There is always, along with the movements of trans- 
lations, an attachment to one pole or the other ; very well seen 
with lycopodium powder im sulphuric ether. Some substances 
seem ind:fferent, nether wandering nor clinging to the poles, but 
if the bottom of the vessel be clean and free trom air moisture, 
they form into beautitul, regular, characteristic figures. ‘These 
may be had, ¢¢., with finely-powdered manganese, or iron 
oxide, or sawdust, in petroleum, ol of turpentine, benzine, or 
sulphuric ether. The figures are rarely long stable ; they show 
various internal movements, not essentially altering the character 
of the byure ; and there is sometimes rotation.~-M, Sohncke 
advances a uew theory of crystalline structure, based on une 
lim ted regular point systems; and Dr. I.xner gives an account 
of his recent researches on galvanic expansion of metallic wires ; 
which are noticed elsewhere in our columns, 


Leatichrift der Oesterrerhischen Geselluhaft fro Aletevrelo. e, 
Jan, 15.— Dr. Mobn contributes an article to this number on the 
causes of the greater depressions of the barometer m winter than 
in summer. IJIis present views on this subject are di erent 
from those piven in his work on meteorology. Ile explains 
that in order that a barometric minimum may attain 2a great 
depth, the ascending current must develop itself with ease and 
rapidity. ‘Therefore, besides Ingh temperature and a large 
amount of vapour, the air supplying the ascending current must 
possess qualiues unlike those of the surrounding atmospheric 
repion, so that the ascended ar may flow off easily at great 
heights, The easier barometric maxima can be formed, the easier 
the development of mimma, In winter the .trony continuous 
radiation over the Continent tends to create maxima; the coul- 
ing of the ain over the sea is moderated by the quantity of 
vapour always present and by the ocean temperature, so that 
minima are formed. Insummer opposite conditions prevail, but 
no nyhtly radiation comparable to that of the land m winter can 
occur, and thus only small depressions are observed. Inia 
sinular way the low pressure of the antarctic zone between lat. 
70° and lat. 75° may be understood to be caused by the position 
of this region between two districts with Ingh pressure, the one 
northwards about the trope of Capricorn, the other the great 
Fiozen Antarctic Continent. Between these two maaima fies 
an unbroken sea developmg conditions favourable to the earst- 
ence of minima.— The next paper is by Dr. G. Hellmann, on the 
dally penod of rainfall at Zechen. 


Four nal de Phy sigue, January. —The substances used in thermos 
meters ate generally such as are not in the neighbourhood of 
their change ot state; but (as M. Duclaux here shows) by using 
liquids that are near critical periods, very sensitive instruments 
may be had. Thus, if we mix 10 c.c. of crystallisable acetic 
acid with 5, 10, 15 c.c. of benzine at about 20” we have, in each 
case, a homogencous mixture ; and in cooling the three liquids 
we come, with each, to a point at which i is troubled, and at 
length divides into two Jayers. The upper layer is found Nearly 
always to contain one-third of acetic acid for two-thirds of 
bensine ; while the lower contains two-thirds of acetic acid and 
one-third of benzine. There are few combinations of ¢wo liquids 
that show small variations so distinctly as this one (acetic acid 
and petroleum 1s another). but a good mixture may be had by 
taking 10 ¢.c. of amylic alcohol, 25 c.c. of alcohol at 50°, and 
addin enough water to produce a slight opalescence. ‘The least 
fall of temperature divides the mixture into two layers of nearly 
equal volume. Such a mixture will serve to show, ¢g., the cold 
produced by solution of marine salt in water. By varying the 
quantity of water the mixture may be so made as to become 
troubled at any temperature desired ; and so a series of minimum 
thermometers may be constructed. A little carmine may be 
used to make the changes more apparent.— M. Deprez, in this 
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number, gives some useful directions on the construction of 
electro-magnetic registers ; and M. Branly describes the electros 
meter he uses for measuring electromotive force, resistance, and 
polarisation. 


SOCIETIES AND ACADEMIES 
LONDON 


Chemical Society, April 28.—Prof. Andrews, ¥.1.S., 
delivered a most interesting lecture on certain methods of 
chemical research (see p. 12). 


_Anthropologicul Institute, April 25.—Col. A. Jane- 
Fox, president, in the chair.—Dr. Comrie, R.N., exhibited his 
collection of weapons and articles of domestic use from New 
Guinea, and added several particulars to his previous remarks. — 
Mi. A. Tylor, '.G.S., read a paper on the o1igin of numerals, 
He held that inventive thought had always an object origin, and 
mentioned measures of length, as pace, foot, hand, &c., as 
having such a source, Also in the Ptolemaic hieroglyphics, a 
minute or second was shown by an eye-winking, answering to 
“the twinkling of aneye.” Illustrations of the Abacus and 
mode of calculating by it were exhibited, and shown to be in 
principle the origin of the modern calculatine machine. ‘The 
dream of a universal language has been realised, as far as 
numerals and arithmetical fizures are concerned, and this 1s due 
to their origin. —A paper by Mr. A. L. Lewis was iad on 
some apparent coincidences of custom and belief in Chaldiwa 
and other countries, He alluded, amongst other points, to the 
marks of finger-nails upon the terra-cotta deeds that had been 
discovered at Nineveh. They appeared to him to answer to the 
practice of touching the seals of legal documents with the finger. 
As regards the behef of the Assyrians in immortality, souls were 
cither umted with the sun, or descended to “ Bit-I.die.”” Aunwn, 
the country of the dead, in like manner amongst the Kymry 
was situated in the lower regions, at the gone down of the sun 
in the west. The children of Anu, or the Sky, in Assyria, may 
be compared with “Cum Annwn,” spirits, believed in by the 
Kymry. Amougst the Assyrian gods, Hed answered to the 
Lycian deity ‘dtu.’ Caivilisation appeared to originate with 
the Turanians, the Semitic 1ace merely succeeding to it. ~The 
President, Mi. A. Smee, Mr. Distant, and others, took part in 
the discussion. 


Physical Society, Ayuiil 29.--Prof. Gladstone, vice-;nesi- 
dent, in the chan. The following gentlemen were elected 
members of the Society: Prof. If. Iuller and Capt. 1. H. 
White.—The Secretary read a communication from Sir Jolin 
Conroy, Bart., on a simple form of heliostat. The defect of 
Iahrenheit’s hehostat, in which the beam of sunlight is deflected 
by a mirror moved by clock-work in a direction parallel to the 
axis of the earth, and then in the required direction by a fined 
mirtor, Consists in the great loss of light. ‘The author substitutes 
two silvered mirrors for the looking-glasses usually employed, 
and he has shown that the loss of light with ths arranpement is 
Jess than when the hiyht is once reflected from a looking-plass,—- 
Mr. S. P. Thompson then made a second communication on the 
so-called ‘*Etheric Force,” and described some experiments 
which he has recently made in the Physical Laboratory at South 
Kensimgton on the subject. The name was piven by Mr. Edison, 
the inventor of the motograph, to the sparks obtained when a 
conductor is presented to the core of an clectro-magnet, the coils 
of which are traversed by an intermittent current. The results 
of the experiments conducted as originally described not proving 
satisfactory, various other arrangements were tried, and it was 
found that if the secondary current from an induction coil be 
used, instead of a current direct from the battery, the effects 
are much more marked. When the induced spark was 
diverted either wholly or partially into a short coil which was 
insulated very perfectly from the core inside, a spark about half 
an inch in Jength, which had a decided effect on the nerves 
could be drawn off from the core, and this was sufficient to illu- 
minate a small vacuum tube ; the spark, however, does not ex- 
hibit the usual signs of polarity. It was shown by observing 
the illumination thus produced with a rotating mirror, that the 
discharye is in reality a reciprocating one, each spark returning 
on its path after a minute interval of time. Under certain con- 
ditions it is also possible to charge an electroscope either posi- 
tively or negatively by means of the spark, and Mr. Thompson 
has shown that the spark ignites a jet of gas but fails to deflagrate 
metallic wire or ignite gunpowder. From the above, and other 
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Tilt LOAN COLLECTION 


*H1E Queen will on Saturday open to the public the 
‘| magnificent collection of scientific instruments, the 
arrangement of which has for several months been task- 
ing the energies of the Science and Art Department and 
of the eminent men of scicnce who have generously 
volunteered their assistance. This event may justly be 
regarded as an “ epoch-making ” stage in the progress of 
science, not only in this country, but in the world at 
large ; for, as our readers know, the collection is essen- 
tially an international one, the principal nations of the 
world having vied with each other in contributing to 
render it worthily representative of the present state of 
science, and of the progress of its methods from the 
time when man first began fcebly to question Nature. 
England may well be proud that the idea of such 
a collection originated with the English Science Depart- 
ment, aud that the first international scientific loan col- 
lection will be exhibited in her capital, It may be that 
this collection will not attract such a crowd of visitors 
as would flock to gaze on an exhibition of pictures, or 
rusical instruments, or embroidery, or old china ; but, if 
the British public still retains its normal amount of 
curlosity, surcly the magnitude of the present collection, 
the historical interest attaching to many of the ol jects 
exhibited, the number and eminence of the contributors, 
and the fact that the principal governments of Europe 
have enthusiastically seconded the efforts of the British 
Government, ought to excite that curiosity to the utmost. 
A great deal of mystery still hangs about science and 
scjicentiiic men and scientific amethods in the cyes 
of many; here then at last have people an oppor- 
tunity ot inspecting for themselves these mysterious 
instruments by means of which men of scievce have 
reached those results that are stirring the minds of all 
thoughtful men, and have revolutionised ideas and 
methods in all departments of human activity. Enylish- 
men must be duller and more incurious than we take 
them to be, if they do not show a fair amount of interest 
in that scicntific collection which her Majesty will open 
on Saturday. 

But while many, no doubt, will be attracted to the 
galleries of the International Collection by mere curi- 
osity, we are sure that the scientific education of this 
country is sufficiently advanced to secure a large pro- 
portion of visitors animated by an intelligent and edu- 
cated cagcrness to gratify their scientific tastes by in- 
Specting apparatus the importance and uses of which 
they are well enough taught to appreciate. Both to this 
latter class and to those who still lie in unscientific 
darkness, the two thick volumes’ which have been 
issued—prepared at the request of the Lords of the 
Committee of Council on Iducation—as guides to the 
Lean Collection ought to be a welcome boon. Some 
‘dea of the extent of the collection may be obtained 
"om the fact that thesc two volumes together numbcr 
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Szue of the Special Loan Collection of Scientific Apparatus at 
ensington Museum.” First Edition.—"' Handbook to the 
Collection of Scientific Apparatus.” 1876. 
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nearly 1,000 pages, and they are both at present incom- 
plete. With these in his hands as guides no visitor need 
go empty away from the collection. A careful perusal of 
these two volumes combined with a systematic series of 
visits to the various sections of the! collection, would, like 
the acquaintance of » certain noble lady, be in itself a 
liberal education ; and indeed few better methods could 
be devised of rousing a love for science in the minds of 
intelligent people. 

In two previous articles we have attempted to pive a 
general sketch of the nature of the collection; in the 
present article we shall, with the two volumes referred to 
as guides, briefly give some idea of its extent and arrange- 
ment. The large Committee—and there is scarcely a 
scientific name of eminence absent from it—that met 
littl: more than a year ayo at the request of the Lords of 
the Committee of Council on Education to confer on the 
organisation of a Loan Collection of Scientific Apparatus 
ought to be proud of the results of that first conference 
as embodied in these two valuable publications. The 
names on this Committee, and those on the Committees 
formed in foreign countries, number somewhere about 
300; a glance at the lists shows that the names arc those 
of the foremost scientific workers of our time. Specially 
gratifying must the result be to the staff of voluntcers 
who have assisted in the arranyement of the collection, 
; and whose names thcir Lordships justly record with 
“ wreat satisfaction.” They are: Capt. Abney, Dr. Atkin- 
son, Mr. Baructt, Dr. Brunton, Dr. Licdermann, Prof. 
Crum-Brown, Capt. Fellowes, Prof. Carcy-Foster, Dr. 
Michael [oster, Herr Kirchner, Prof. Goodeve, Dr. 
Guthric, Commander J. A. Hull, Mr. Iselin, Mr. Judd, 
Mr. Norman Leckyer, Dr. RK. J. Mann, Mr. Clements 
Markham, Piof. H. Macleod, Prof. Roscoc, Prof, Shelley, 
Jr. Burdon Sanderson, Dr. Schuster, Dr. Voit, and Mr. 
k. Wylde 

Their Lordships, we should say, are particular in calling 
attention to the fact that this is not an International 
Lihibition ; the purpose and arrangement of this collec- 
tion are entirely different from those of such an exhibi- 
tion, which is always arranged according to countries and 
into which the commercial clement largely enters. ‘The 
arrangement here, on the contrary, is according to sub- 
| jects, and the object is solely to illustrate the history and 
present condition of scientific apparatus, The transport 
of all objects has been undertaken by the English 
| Government, and they have been handed over absolutcly 
to the custody of the Science and Art Department. 

Piefixed both to the Catalogue and the Guide is a clear 
} and uscful plan of the buildings at Kensington, showing 
| the arrangement of the apparatus in the various galleries, 
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Fourteen galleries in all are occupied with the collection, 
embracing the ground floors of the entire south and west 
sides, and the upper floor of the latter. Entering, as the 
Queen will do on Saturday, by the entrance in Exhibi- 
tion Road, we come first upon A, the [ducational Col- 
lections ; following which are 8, C, Applied Mechanics ; 
D, Naval Architecture and Marine Engincering; £, 
Lighthouse Apparatus; F, Magnetism and Klectricity ; 
G, Arithmetic and Geometry; H, k, Measurement ; L, 
Astronomy and Meteorology ; these are all on the ground 
floor. Ascending to the upper floor, we pass through M, 

' Geography, Gevlogy, and Mining; N, Biology; O, 

c 
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Conference Room; Pf, Chemistry; Q, Light, Heat, 
Sound, and Molecular Physics. 

The number of exhibitors—governments, societies, de- 
partments, and individuals— amounts to about 1,000, and 
the collection contains altogether somewhere about 
15,000 objects, arranged in this first edition of the 
catalogue, under 4,576 heads. The countries repre- 
sented are the United Kingdom, Austro-Hungarian 
Empire, Belgium, France, Germany, Holland, Italy, 
Norway, Russia, and Switzerland. The list from Spain 
is not yet received, and the fact that America is occupied 
with her own Centennial Exhibition sufficiently accounts 
for her absence, though the American Government 
heaitily sympathises with the object of the collection. 
In the catalogue the objects are arranged under twenty- 
one sections ; the numbers enablc the visitor at once to 
identify cach object or group of objects, and in most 
cases the appended descriptions are sufficiently detailed 
to enable anyone to understand the purpose and construc- 
tion of the apparatus. In many cases the descriptions 
are as minute as in a special text-book. 

Under Section 1, Arithmetic, are described various Slide- 
rules, 19 in all, 26 Calculating Machines, including LBab- 
bage’s famous “ Difference I-ngine,” which is described in 
considerable detail, besides some interesting and ingenious 
misccllancous apparatus. Under Section 2 are classed in- 
struments used in Geometrical Drawing, Instruments for 
tracing Special Curves, Modcls of Figures in Space, and a 
collection of Plicker’s models of certain quartic surfaces, 
contributed by the Mathematical Suciety. 

As might be expected in a collection of scientific appa- 
ratus, those connected with Measurement, Section 3, occupy 
a large space: there are upwards of 350 entries under this 
head, comprising, besides a variety of extremely interesting 
and curious special collections, apparatus for Measurement 
of Length (nearly 100 entries) of Arca, of Volume, of Mass, 
of Velocity, of Momentum, of }orce, of Work, of Angles, 
and of Time (80 entrics); many of the objects in this 
section are of a remote antiquity, and not a few are con- 
nected with scientific discoveues of the highest import- 
ance. 

Section 4, Kinematics, Statics, and Dynamics, is a 
very full and instructive one; it is impossible to give 
here anything like an idea of the nature and varicty of 
the apparatus exhibited under this head, It contains 
22 sub-sections and sub-sub-sections, including several of 
%~CGravesande’s apparatus, apparatus illustrating the Mc- 
chanical Powers, Pendulums and Gyroscopes, Vibrations 
and Waves, Falling Bodies and Projectiles, and other 
departments of the very comprehensive section, includ- 
ing 54 Crank Trains, 50 Toothed-whecl Trains, and 67 
Ratchet Trains. 

Tu many, Section 5, Molecular Physics, will be intensely 
interesting ; its six scctions contain IIo entrics ; the Air- 
pumps and Pneumatic Apparatus alone numbering 44. 
Osmose Dialysis and Diffusion, Condensation of Liquids 
and Solids, and Hydrometers, are some of the other 
subjects illustrated here. 

Sections 6, 7, and 8, Sound, Light, and Heat, are of 
course among the most important, the cataloguc containing 
Alo entries under these heads. There are apparatus illus- 
trating the Sources, Measurement, and Interference of 
Sound. and a variety of other phenomena, including Musical 
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Sounds ; in Section Light, under the head Selectors, there 
are 36 groups of apparatus connected with the Spectro- 
scope, and 30 to illustrate Polarisers, besides Photometers, 
Radiometers, apparatus bearing on Reflection, Refrac- 
tion, and Diffraction. Photography is a varied and in- 
teresting sub-section, The multitude of apparatus con- 
nected with {leat is classified under Sources of Heat, 
Thermometry (56 entries), Calorimeters, Dyrometers, 
Freezing Machines, Conductors, &c. 

Sections 9 and 10, Magnetism and Electricity, are 
likely to prove two of the most attractive, as they are cer- 
tainly among the most important. All departments of; 
these subjects—and how varied they are even scientific’, 
men may be astonished to learn -~are illustrated with great 
fulness ; the numbcr of entries in the Catalogue is 650, 
commencing with the greatest natural magnet yet known, 
weighing, with armature, 152 kilograms, sent by the 
Teyler Foundation, Haarlem, and concluding with a 
minute description of the Polar Light Apparatus, by 
Prof. Lemstriém. Of apparatus connected with Elec- 
tricity the varicty is astounding. Friction and Induction 
Machines, Galvanic Batteries (there are 32), Thermo- 
Electric Batteries, Induction Coils, Magnetic-Electric 
Machines, and other modes of producing [lcctricity or 
Electric Currents, are abundantly represented. 5o, also, 
apparatus for producing, collecting, observing, regulating, 
and measuring electricity ; of Galvanometers aJone there 
are 43. In the Electrical Section, no doubt the most 
attractive department to the general public will be that 
devoted to apparatus for the application of Electrical 
principles to practical purposes, illustrating, as it does, 
every stage in the progress of the Electric Telegraph. 
The Catalogue in this department contains 204 entrics of 
Telegraphic apparatus alone, not to mention the various 
other applications of electricity to military and other 
purposes. 

Astronomy, Section 11, is at the same time one of the 
oldest and one uf the most popular of the sciences, and 
therefore the apparatus in the section will probably have 
more than an average number of visitors. The historical 
interest of this section is probably greater than that of any 
other, and it is significant of the importance attached by 
Italy to this Collection that she has parted with, cven for 
a short time, those precious relics of Galilco that cannot 
fail to excite the veneration of all beholders. But besides 
these there are many other instruinents of great historical 
interest, from the Suspension Astrolabrum, made in 1525, 
sent by Prof. Buys Ballot of Utrecht, down to the latest 
form of spe ‘troscope, and a relief landscape of the moon. 
Celestial photography is largely represented, both by its 
instrumcnts and results, and teachers will be much 
interested in the varied and ingenious apparatus that 
have been devised for the practical teaching of astro- 
nomy. 

Of the multitude of objects in Section 12, Applied 
Mechanics, it would be impossible with our space to give 
any satisfactory idea. The catalogue contains under this 
head 470 entries in all, many of which, as indeed is the 
case in all the other sections, include a considerable 
number of separate pieces of apparatus. Of Prime 
Movers alone there are 66 groups, ranging through many 
forms from a collection of the Original Models of Steam 
Engines and other machines of James Watt, downwards. 
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Under the comprehensive head of Application of the 
Principles of Mechanics to Machinery, as employed in 
the Arts, the catalogue gives a description of 136 varieties of 
apparatus, from the first type-composing machine invented 
by Alex. Mackie, which comes from Dundec, down to the 
latest forms of link-work. 

Chemistry, Section 13, is of course one of the most 
prominent and important sections in the whole collection. 
When we say that the catalogue contains 360 entries 
under this head, we give very little idea of the multitude 
and variety of objects which have bcen brought together 
to illustrate the methods and results of the all-pervading 
science. The first entry is the apparatus employed by 
John Dalton in his researches, and is accompanied by a 
long descriptive and historical notice by Prof. Roscoe. 
Cavendish, Davy, Faraday (“Original tubes containing 
gases liquefied by Faraday,’’ must be an exciting entry to 
many chemists), Wollaston, are names attached to some of 
the apparatus of historical interest , of Models, Diagrams, 
Apparatus, Xc., employed in teaching Chemistry there 
is no end, and all the infinite variety of special chemical 
apparatus 15 amply illustrated, there being upwards of 
200 entries under this head, representing probably morc 
than ten times that number of separate objects. 

The rapid advances and present complexity and compre- 
hensivencss of Meteorological science are shown by the 
catalogue to be illustrated with wonderful fulness in the 
collection. The endless varicty of Baromcters, Ther- 
mometers, Ancmometcrs, Kain-gauges, Ilygrometers, 
Self-recording Instruments, Ozonometers, and other ap- 
paratus used in meteorology, will excite the’astonishinent 
of all but specialists. The Scottish Meteorological So- 
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microscopes and accessory apparatus, there are upwards 
of 150 from the Compound Microscope of Zacharias 
Janssen, spectacle-maker, at Middleburg, Netherlands, 
constructed about 1590, down tothe latest and most com- 
plicated form of this now indispensable and powerful 
instrument, Then there are many specimens of the 
curious and ingenio:s apparatus employed in Physio- 
logical Optics, Weighing and Measuring Apparatus, 
Apparatus for investigating the functions of Circulation 
and Respiration, of Muscles and Nerves, and an cnidless 
variety of Diagrams, Models, Preparations, and other 
appliances for instruction in Biology. Wolf’s Collection 
of 106 Original Water-Colour Diawings illustrating the 
new and rare animals in the Zoological Gardens will 
prove nearly as attractive as the originals themselves. 

Under Educational Appliances, Section ry, there are 
apparatus for practical instruction in Science in every 
department, including a very fine and large collection of 
apparatus for instruction in Physical Science, contributed 
by the Committee of the Pedagogical Museum, Russia, 
This section contains upwards of 550 entuics. 

Last of all comes the Collection of Apparatus and Pho- 
tographs illustrating Italian Science, more cspecially in 
the departments of Physics, Mechanics, and Astronomy, 
There are many objects here deseiving special mention, 
but our space forbids fuither detail, We have already 
ieferred to Galilco’s instruments, and besides thse there 
arc inany others of great antiquity and of much interest 
in connection with the progress of scientitic apparatus, 

This rapid glance at the contents of the Catalogue will 
give but a faint idea of the rich feast in store for those 


| who during the next few months will be attracted to the 


cicty is alarge contributor in this section, and some of | South Kensington salleiies. ‘To give anything bke an 


their intensely practical graphic results must appeal to 
the blindest utilitarian. 

Geography is sure to be a popular section, and we can 
onls say that in its various sub-divisions arc objects cal- 
culated to rouse the interest of the most incurious. ‘lhe 
methods, apparatus, and results of the various surveys 
of this country and of India are illustrated in the 
greatest detail, and now that the Challenger is near- 
ing our shores, many will be curious to see some of the 
apparatus with which her important ocean-researches 
have been conducted, ‘There is a vast varicty of sur- 
veying apparatus with which Geography obtains her ap- 
parently simple results, and of Maps, Charts, and I'lans 
of all kinds the list is endless. Everyone must inspect 
with very curious feelings the original Journals, Log- 
books, &c., kept by cclebrated English navigators from 
Dampier downwards, not to mention the valuable MS. 
Maps of Livingstone and other celebrated eaplorers, 

Geology, Mining, and Mineralogy, Sections 10 and 
17, arc well represented. They include Geological Instru- 
ments and Apparatus ; Maps, Sections, Diagrams, &c., 
lent by the Geological Survey ; illustrations of the Sub- 
Wealden boring ; various Kelief-maps and Models illus- 
trating Geological Phenomena all over the world; Fossils 
and Specimens of all kinds, natural and artificial ; Min- 
ing Instruments and accessories, including a case of 46 
varieties of Safety-lamp ; Blowpipe Apparatus ; Minerals, 

'agrams, Models of Crystals, &c. 

an Section of Biology has 500 entries, embracing pro- 

Y eight times that number of separate objects, Of 


adequate idea of the contents of the collection would take 
a Jong series of articles, 

We have said that the Catalogue, even in its present 
incomplete and 1ough form, is something more than 
a inere list of titles; it is very largely descriptive. 
But something more was icquired to show the pmpouse 
and nuport and historical place of the multitude of sepa- 
rate instruments in the various sections, ‘This wint is 
supplied in the admirable Handbook, of 340 payes, con- 
sisting of a series of descriptive and historical articles on 
the vaiious sections by some of the must eminent living 
British men of science. It will be cnough if we give here 
the names of the authors and the subjects of which they 
treat. In value the Handbook should be put alonpside 
the Admiualty Manual issued to the Arctic Uxpeditiun ; 
though probably no such unique collection of scicniilic 
memoirs was ever before put within reach of the public. 
The first paper is by Prof. Clerk-Maxwell, being * Gencral 
Considerations respecting Scientific Apparatus ;” Prof 
Maxwell has also a paper in his own special domain, 
Molecular Vhysics. Prof. H. Jf. fi. Smith writes on 
“Arithmetical Instruments” and “ Geometiical Instru- 
ments and Models.” Prof. W. kK. Clhilord also contri- 
butes two papers, on “Instruments uscd in Mvasure- 
ments” and on “Instruments illustrating NKineiatics, 
Statics, and Dynamics.” Then there are papers by Dr. 
W. H. Stone, on “Acoustical Instruments,” by Mr. W. 
Spottisweode on “ Optical Instruments,” by Capt, Abney 
on “ Photographic Printing Processes,” by Prof, Tait on 
“Instruments employed in Heat Investigations ;” two 
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papers by Prof. Carcy Foster on “Magnetic Apparatus” ' 


and “ Electrical Instruments ;” a paper by Mr. J. Norman 
Lockycr on “ Astronomical Instruments ;” by Prof. Good- 
eve on “Applied Mechanics,” by Prof. McLeod on 
“ Chemical Apparatus and Products,” by Mr. R. H. Scott 
on “Meteorological Instruments.” ‘ Geographical In- 
struments and Maps” are illustrated historically and 
descriptively in four papers by Mr. C. R, Markham, 
and one by Capt. J. i. Davis. Prof. Geikic treats of 
‘ Geology,” Mr. Warington Smyth of “Apparatus used 
in Mining,” Prof. Story Maskelyne of “ Crystallography 
and Mineralogy,” Prof. Huxley of “ Instruments employed 
in Biological Research,” and Mr. H. C. Sorby of “ Micro- 
scopes.” Is not this strong enough evidence of the 
genuine interest which British men of science take in 
this Loan Collection of Scientific Apparatus ? 

There is only one drawback to our joy in seeing this 
collection at last completed and ready to be thrown 
open to the public : it 1s aftcr all only a “loan” collec- 
tion, and in a few months must be disorganised, and the 
apparatus returned to thcirowncrs. We have some reason 
to hope, however, that this will not be the end of all the 
labours of the eminent men who have exerted themselves 
to make the collection a success ; we are persuaded that 
in time it will be succeeded by a pcrmanent collection, 
which will form a Science Museum on an equal footing 
with the other Museums supported by Government. ‘The 
Introduction to the Handbook says :— 

“The Lord-President of the Council, the Duke of 
Richmond, and the Vice-President, Viscount Sandon, in 
explaininy the objects of the collection, took occasion to 
rcfer to the recommendations of the Royal Commission 
on Scientific Instruction, with regard to the creation of a 
Science Muscum. ‘Their Lordships stated their convic- 
tion that the development of the I-ducational and certain 
other Departments ot the South RKensinzton Museuin, 
and their enlargement into a Muscum somewhat of the 
nature of the Conseivatoire des Arts et Metiers mo Parts, 
and other similar instituvons on the Continent, would 
tend to the advanceinent of science, and be of great ser- 
vice to the industrial prozress of this country.” 

We cannot doubt that neither Government nor the 
public, after having substantial evidence of the valuc and 
important results of a Science Museum in this Loan Col- 
lection, will 1e5t 5 itisfied until this country is at least on 
an equal footing in this respect with our veighbour 
France. [t seems to us that a permanent Scicnce Museum 
will be the natural outcome of the unexpectedly magnif- 
cent collection which the Queen will open on Saturday ; it 
cannot fail to make the public at large conscious of a 
serious want which for long has been painfully felt by men 
engaged in scientitic research, both pure aud applied. 
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LIFLUSION OF GASES TI/ROUGH ABRSORB- 
ING SULSTANCES 

VUebcr die Diffusion der Gase durch absorbirende Sub- 

stansen.  Uabilitationsschrift der Mathematischen 

und Naturwissenschaftlichen Facultat der Universitat 

Strassburg, voryelegt von Dr. Sigmund v. Wroblewski, 

erstem Assistanten am physikalischen Institute, (Strass- 
burg : G. Fischbach, 1876.) 

HE importance of the exact study of the motions of 

gases, not only as a method of distinguishing one 

gas from another, but as likely to increase our knowledge 
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of the dynamical theory of gases, was pointed out by 
Thomas Graham. Graham himself studied the most 
important phenomena, and distinguished from each other 
those in which the principal effect is due to different pro- 
perties of gases. 

The motion of large masses of the gas approximates 
to that of a perfect fluid having the same density and 
pressure as the gas. This is the case with the motion of 
a single gas when it flows through a large hole in a thin 
plate from one vessel into another in which the pressure 
is less. ‘lhe result in this case is found to be in ac- 
cordance with the principles of the dynamics of fluids. 
This was approximately established by Graham, and the 
more accurate formula, in which the thermodynamic pro- 
perties of the gas are taken into account, has been verified 
by the experiments of Joule and Thomson. (Proc. R. S.,. 
May, 1856.) 

When the orifice is exceedingly small, it appears from 
the molecular theory of gases that the total discharge 
may be calculated by supposing that there are two currents 
in opposite directions, the quantity flowing in each current 
being the same as if it had been discharged into a vacuum. 

For different gases the volume discharged in a given 
time, reduced to standard pressure and temperature, is 
proportional to— 

Pp 


v/ 50 
where fis the actual pressure, sis the specific pravity, 
and 4 the temperature reckoned from -- 274° C. 

When the gases in the two vessels are different, each 
gas is discharged according to this law independently of 
the other. 

These phenomena, however, can be observed only when 
the thickness of the plate and the diameter of the aperture 
are very small. 

When tls is the case, the distance is very small between 
a point in the first vessel where the mixed gas has a cer- 
tain composition, and a point in the second vessel whcre 
the mixed gas has a quite different composition, so that 
the velocity of ditfusion through the hole between these 
two points is large compared with the velocity of flow of 
the mixed pas arising from the difference of the total 
pressures in the two vessels. 

When the hole is of sensible maynitude this distance 
is larger, because the region of mixed gases extends 
further from the hole, and the effects of diffusion becon, 
completely masked by the effect of the current of the gas 
in mass, arising from the difference of the total pressures in 
the two vessels. In this latter case the discharge depends 
only on the nature of the gas in the vessel of greater 
pressure, and on the resultant pressures in the two 
vessels. It consists entirely of the gas of the first vessel, 
and there is no appreciable counter current of the gas of 
the other vessel. 

llence the experlinents on the double current must be 
made either through a single very small aperture, as in 
Graham’s first experiment with a glass vessel accidentally 
cracked, or through a great number of apertures, as in 
Graham’s later experiments with porous septa of plaster 
of Paris or of plumbago. 

With such septa the following phenomena are ob- 
served :— 

When the gases on the two sides of the septum are 
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different, but have the same pressure, the reduced volumes 
of the gases diffused in opposite directions through the 
septum are inversely as the square roots of their specific 
gravities. 

If one or both of the vessels is of invariable volume, 
the interchange of gas will cause an incquality of pressure, 
the pressure becoming greater in the vessel which con- 
tains the heavier gas. 

If a vessel contains a mixture of gases, the gas diffused 
from the vessel through a porous scptum will contain a 
larger proportion of the lighter gas, and the proportion of 
the heavier gas remaining in the vessel will increase 
during the process. 

The rate of flow of a gas through a long capillary tube 
depends upon the viscosity or internal friction of the gas, 
a property quite independent of its specific gravity. 

The phenomena of diffusion studied by Ir. v. Wro- 
blewski are quite distinct from any of these, The septuin 
through which the gas is observed to pass is apparently 
quite free from pores, and is indeed quite impervious to 
certain gases, while it allows others to pass. 

' Jt was the opinion of Graham that the substance of the 
septum is capable of entering into a more or less intimate 

combination with the substance of the gas; that on the 
side where the gas has greatest pressure the process of 

_ combination is always going on ; that at the other side, 

' where the pressure of the gas is smaller, the substance of 
the gas is always becoming dissociated from that of the 
septum ; while in the interior of the septum those parts 
which are richer in the substance of the gas are commu- 
nicating it to those which are poorer. 

The rate at which this diffusion takes place depends 
therefore on the power of the gas to combine with the 
substance of the septum. ‘Thus if the septum be a film 
of water or a soap bubble, those gases will pass through 
it most rapidly, which are most readily absorbed by 
water, but if the septum be of caoutchouc the order of the 
cases will be different. The fact discovered by St. Claire- 
Deville and Troust that certain gases can pass through 
plates of red hot metals, was explained by Graham in 
the same manner. 

Franz J‘xner! has studicd the diffusion of gases through 
soap bubbles, and finds the rate of diffusion 15 directly as 
the absorption-coefficient of the gas, and inversely as the 
square root of the specific pravity. 

Stefan ? in his first pacer on the diffusion of gases has 
shown that a law of this form is to be expected, but he 
says that he will not go further into the problem of the 
motion of gases in absorbing medium, as it ought to form 
the subject of a separate investigation. 

Dr. v. Wroblewski has confined himself to the investi- 
gation of the relation between the rate of diffusion and 
the pressure of the diffusing gas on the two sides of the 
membrane. The membrane was of caoutchouc, o'c034 
cm. thick, It was almost completely impervious to aur. 
The rate at which carbonic acid diffused through the 
membrane was proportional to the pressure of that gas, 
and was independent of the pressure of the air on the 
other side of the membrane, provided this air was free 
from carbonic acid. The connection between this result 
and Henry’s law of absorption is pointed out. 

‘ 7 Poyg. Ann ,” Bd. 155 


Ueber das Gleichgewicht u. d. Diffusion von Gasgemengen.”  Sitzb. 
derk. Akad, (Wien), Jan. 5, 1871, 
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The time of diffusion of hydrogen through caoutchouc 
is 36 times that of an equal volume of carbonic acid. 
The diffusion of a mixture of hydrogen and carbonic acid 
takes place as if each yas diffused independently of the 
other at a rate proportional to the part of the pressure 
which is due to that gas. 

We hope that Dr. v. Wroblewski will continue his re- 
searches, and make a complete investivation of the 
phenomena of diffusion through absoubing substances, 

J. CLERK Maawt ir 
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MACALISTERS “ANIMAL MORPHOLOGY” 


Anlntroduction to Animal Morphology and Syslenutii 
Zoology, Vart I—Invertebrata. By Prof. Alexander 
Macalister, M.B. (Longmans, Green, and Co., 1876.) 

OW many of those who are not of an cvlra syste- 
matic turn of mind, when they review their réad- 

ing in any special line of research, have continually to 
revret that they have not had the industry to alstract as 
well as to classify the various monographs and papcrs they 
have perused, and to preserve theu: in a umtted torm for 
future reference, Those of us who are zoologists may lay 
aside some of our misgivings on this score ; for one among 
us, in exhaustive reader and an acute approciator of the 


‘ relative importance of facts, has so widely distributed his 


literary investigations, at the same time that he has made 
it a principle to keep a memorandum of those points 
which have most impressed him, that he has felt justificd 
~ quite correctly, as all his readers we are convinced will 
agree -in placing his compilation at the disposal of the 
scientitic public. The volume on the Invertebrata, now 
before us, fills between four and five hundred closely 
printed octavo payes. 

It is evident that « work constructed on the principles 
above indivated must be of too exhaustive and too 
abstruse a nature for the commencing student. It would 
be impossible for any author so to combine prunary 
definitions and first principles with elaborate detail as to 
produce a book which would appeal to the tyro as will as 
the advanced zoologist. Prof. Macalister’s “ Introduc- 
tion to Animal Morphology” must be therclor looked 
upon as an introduction to the scicnce proper, to be read 
by the second-year student, or to be intenleaved for 
further annotation by the specialist. To teachers of 
Zoology it will be found invaluable on account of the 
great fund of information it contains in a hisbly con- 
densed form, also because in nearly all cases the wave 
of the authority for cach important fact is associated (in 
brackets) with his observation. In such a wotk we think 
that no better method could have been employed. It 
would have greatly overloaded the pages if full rcferences 
lad been given ; and now that the invaluable Catalogue 
of Scientific Papers, published by the Koyal Soc ety - in 
which the publications are arranged under the xan 
of authors—is within reach of all, in the lbranes of 
the learned societies, if not elsewhere, it is a matter of 
no great difficulty for anyone who Is particularly inter- 
ested in any special detail, to find which 1s, and refer to, 
the monograph or shorter communication in which the 
point in question is embodied. 

There is a small detail in association with the printing 
of the work, a modification of which in the second volume 
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would be an immense advantage, Prof. Macalister heads 
each page with the words, “ Introduction to Animal Mor- 
phology.” In so doing he seems to have entirely over- 
looked the fact that the object of the heading is to give 
some notion as to what is to be found below it, and not the 
title of the work itself. Why he has not followed the 
ordinary method of placing on the top of one of cach two 
pages the subject of the chapter, and on the other further 
detail, we are at a loss to understand, and suffer accord- 
ingly in attempting to make any particular reference. 

The first seven chapters of Prof. Macalister’s work are 
on gencral subjects: protoplasm, general morphology; 
histology, tectology (individuality and the formation of 
organs), reproduction, and the distribution of animals. 
There are certain statements in the last of these with 
which we cannot quite agree. That DPatagonia should 
be enthely removed from the Neotropical Region and 
placed together with the Southern Circumpolar Land in a 
special Antarctic, seems very much at variance with 
known facts. Why the Polar Bear should be only imen- 
tioned in association with the Nearctic Circumpolar Re- 
gion; the Aard-vark, Manis, and Manatce with the 
Guinean; the Catarrhine Monkeys with the Indian; 
Bennett’s Cassowary with the Australian ; the Birds of 
Paradise with the Indo-Malay, we are at a loss to 
comprehend. 

In association with the doctrine of the origin of species 
we are told that, “as a natural deduction from cvolution, 
we have Jr. /lanehfon’s law, that ajl structures ate 
atranyed so as to give the maximum of work possible 
under the given external conditions.” ‘This law is, how- 
ever, a natural deduction from the theory of natural selec- 
tion, not from cvolution; it not being evolution, fer se, 
but the struggle for existence which brings to the fore- 
ground the most economical animal machinery. It may 
also be mentioned that there are still wanting some im- 
portant Imks in the chain of reasoning which explains 
the diminution of organs, hke the wings of birds, in 
small islands. These seem to be lost on account of the 
reduction of the struggle for cxistence, mammals not 
being on the ground to contest the ficld. Dr. Haughton’s 
law, therefore, no longer applies apparently. Why then 
are the wings lost? 

The classitication adopted is that of Haeckel moditied, 
the Metazoa being primarily divided into the two sub- 
series, Polystomata (Sponges) and Monostomata ; the 
Cwlenterata being removed from the Porifcra, and in- 
cluded with the other forms in which there is but one 
aperture of ingress into the bedy-cavity. No very special 
stress is laid on the vertebrate affinities of the Tunicata, 
which are included in the sub-kingdom Vermes. Of their 
development we read that “in Ascidia and Phallusia the 
segmented yelk assumes its mulberry form, hoilows 
within, and appears as a spherical, cellular body (blas- 
tula); a groove indents one side of this ; the lips of the 
groove rise and close it in, except in one spot, and thus 
the body becomes bicavitary, the dorsal groove contracts, 
and the nerve ganglion develops either within it or in its 
close vicinity. On a plane between the dorsal neural 
cavity thus formed and the ventral space, a double row of 
large cells appears, which extends into the tail, and forms 
an axis for that organ. ‘These cells resemble those of the 
chorda dorsalis of Vertebrates, and have a similar relation 
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to the neural and visceral cavities of the primarily bicavi- 
tary body to that possessed by the dorsal chord. Upon 
these phenomena, observed by Kowalewsky, Kupffer, and 
others, is rested the theory of relationship of Tunicates 
and Vertebrates, which is strengthened by the setting 
apart here of a portion of the digestive canal for respira- 
tory purposes.” This quotation illustrates the condensed 
manner in which the whole work is written and the way 
in which single words are frequently modified to do the 
duty of whole sentences. As a second illustration of the 
same method when employed with refercnce to the sub- 
kingdom Cvelenterata, one in which name-coining has 
arrived at a worse pitch even than in systematic botany— 
the following sentence will suffice :—-“ The alternation of 
generations may be binary (hydranth, gonophore, + hy- 
dranth, gonophore, &c.), or ternary (hydranth, blastostyle, 
gonophore, + /, 6, g, &c.), or quaternary (hydranth, 
blastostyJe, blastocheme, gonocheme, + /, 4, 4, 2, &c.) ; 
or even more complex if the hydranths be heteromor- 
phic.” The Mollusca are treated of between the Vermes 
and Arthropoda, it being remarked of them that “ their 
structurc can be easily understood by regarding them as 
Vermes with no articulated appendages, modified by 
unequal lateral development, and by a fusion of the 
metameres,” although “we know as yct of no absulute 
passage forms or direct synthetic types.” This being the 
case, we cannot understand how each of these maju) 
yroups can be regarded as a sub-kingdom. 

The author, in his preface, regrets that, owing to the 
long time that the work (written in 1873) has been going 
through the press, he has not been able to introduce into 
it references to recent discoveries, which eaplains several 
important omissions, Notwithstanding this, we are con- 
vificed that all zoologists will agree that the work is a 
most valuable addition to the literature of yencral animal 
morphology. 
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OUR BOOK SHELF 


Lutroductory Lext-book of Physical Weography. Vy 
David Page. Eighth Edition. (Blackwood and Sons, 
1876.) 

INTRODUCTORY text-books on Physical Geography are 
not numerous, and if we may judge by the calls for new 
editions, this one is growing in favour, It certainly gives 
in a short and handy form the most important facts of the 
subject—-and in the descriptive part it is merely a question 
of the selection of the most important, and in this respect 
we think the selection judicious, as indeed it would 
appear to have been found. Dr. Page comes to Physical 
Geography from the side of Geology, and his readers reap 
the benefit of it, in the chapters relating to the structure 
of the earth, and to the work of rivers, and to the positions 
of mountain ranges, which are very good. In many other 
respects too, the book is worthy of the support it reccives, 
the facts being told clea:ly, concisely, and for the most 
part truly. 

We cannot help, however, drawing attention to one or 
two points which we think would at least have been dif- 
ferently worded if the author had approached his subject 
from a physical side in his explanation of phcnomena. 
Thus we are told with reference to water, that ‘“ when 
converted into steam it occupics 1,696 times more space 
with a specific gravity of only °622.” The only standard 
of specific gravity mentioned is water at 62°F., and a 
physicist might ask at what pressure is the steam? 

Again, we read, “the atmosphere being the medium 
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through which the sun's heat is conveyed to and from the 
earth, the lower and denser strata absorb the greatest 
amount, and are necessarily the warmer ;” a sentence of 
which a teacher would score almost every word. Again, 
on the subject of dew, we read that “substances like 
glass, &c., which rapidly lose their own heat and slowly 
acquire that of others are susceptible of being copiously 
bedewed.” The italics are ours. And once more, ‘‘ when 
the temperature of the air is reduced below that of the 
invisible vapour it contains, the moisture becomes visible.” 
These extracts could be multiplied till we might wonder 
if it is really a book on P/ysical Geography we are read- 
ing. But these are serious defects, and we wish they 
could be altered. By the side of them it is of less conse- 
quence that while we read in the Preface that “ this 
revision embraces all that is important in recent disco- 
very;" yet on turning to the temperature of the sea, 
where the most important changes have taken place in 
our knowledge, we are still referred to Sir James Clarke 
Ross, and told that the ocean has below the surface a 
uniform temperature of 39%”, for which at the equator we 
must descend deeper than anywhere else. We can 
scarcely imagine that any amount of clearness will atone 
for these things ; let us hope they will be seen to before 
edition the ninth is required. 


The Flora of South Australia. By R. Schomburgk, 
Ph.D., Director of the Botanic Gardens, Adelaide. 


(W. C. Cox, 1875.) 


Wr have here a complete list of the indigenous flora of 
South Australia, both tropical and extra tropical, with 
some general remarks prefixed. The most predominant 
natural orders in the colony are Leguminosae. Myrtacex, 
Composita:;, Proteacez, Crucifere, Rubiaceaz, and Gra- 
minex., The genera and species are remarkably circum- 
scribed in area ; many are found in one spot alone. The 
colony is singularly devoid of native edible fruits and 
roots ; on the other hand it produces abundance of valu- 
able timber-trees and of plants suitable for the manufac- 
ture of paper and other fibres, and for the production of 
dyes; but most of the valuable crops are naturalised 


plants, introduced from Europe or other parts of the 
world. A. W. B. 








LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications.| 
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Theory of Electrical Induction 


IN NATURE, vol, xiii. pp. 437, 475, Prof. Paul Volpicelli gives 
an exposition of the two theories of electric induction, containing 
copious references to the writings of electricians, and numerous 
experiments of his own. It is remarkable, however, that he 
has not only omitted all reference to the works of Poisson, 
Green, Thomson, Beer, Betti, &c., who have studied the mathe- 
matical theory of induction, but he has not even introduced the 
word potential into his exposition, unless we are to take the word 
tension in the sense of potential, where he says that a certain 
portion of electricity possesses tension while another portion 
does not. 

The result of this mode of treating the subject without calling 
in the aid of those ideas and phrases which the progress of 
science has dev cloped, is to convey the impression that the whole 
theory of induction of electrification un the surface of conductors 
is still in a very imperfect and vague condition, whereas there is 
no part of electrical science in which we can trace more distinctly 
the correspondence, quantitative as well as qualitative, of the 
Phenomena with the general laws of electricity. It appears, 
however, from what M. Volpicelli says, that an erroneous theory 
18 still generally adopted in treatises on physics and electricity, 
and that it ought to be superseded by a more correct th ory first 
Proposed by Melloni. 

Both theories admit that if an insulated conductor, without 
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charge, is acted en by a charged inductor, the surface becomes 
electrified, oppositely to the charee of the inductor on the parts 
nearest the inductor, and similarly to the charge of the inductor 
on the parts farthest from it. The first of the two theories, how- 
ever, asserts that both these clectricities are ‘endowed with 
tension,” whereas the second, that of Melloni, asserts that tlie 
electricity of the same k'nd with that of the inductor is alone 
‘‘ endowed with tension, ' while the other kind of electricity is 
entirely ‘‘ latent or dissimulated.” 

The only sense which we can attach to the word “tension ” 
as thus used, is that which modern writers mean by “ potential,” 
or potential function, the difference being that the word tension 
is often used in a vague manner, whereas potential is strictly 
defined. 

Thus a point in space is said to have a certain electric potential, 
and since all points of a conductor in electrical equilibrium have 
the same potential, we speak of the potential of the conductor, 
But we do not speak of the potential of a charge of electricity, 
or of electricity being endowed or not endowed with potential. 
Such language would only lead us into error. 

Let us suppose the inductor to be charged positively and the 
induced body to be insulated and originally without charge. 
Then, since its msulation prevents any electric communication 
with other bodies, its total electrification must remain zero, or 
there must be as much positive electrification as there is negative. 

Hence for every line of electric force which proceeds from the 
inductor and falls on the induced body, there is another which 

proceeds from the induced body and falls on the walls of the 
room, or on some other body whose potential is zero. The 
potential of the induced body must theicfore he intermediate 
hetween that of the inductor and that of the walls of the room, 
' which is generally taken as zero. The potential of the induced 
| hody is theretore positive. 

There is thus on the surface of the induced body a region nearer 
the inductor which is negatively electrified, and a repion further 
from the inductor which is positively electrified. These regions 
| are divided by a neutral line on the surface, which is the section 
of the surface by an equipotential surface in space which has the 
| same potential as the induced body. The total charges on these 
two regions are exactly equal but of opposite signs, 

Ifa small insulated conductor is placed in contact with any 
part of the surface and removed, it will be found to be electrified 
in the same way as the part of the surface with which it was m 
contact. A fine shoit needle point, or a burning pastille, placed 
on any part of the surface will dissipate the bind of clectricity 
which exists on that part of the surface. Sec Riess, “ Reibungs 
Elcktricitat,” Art. 247. 

If any part of the induced body is placed in electrical connec- 
tion with the earth by touching it with a fine wire, positive elec- 
tricity will be discharged, and the potential of the induced body 
will be reduced to zero. This will be the case whether the part 
touched be positively or negatively electrified. The quantity of 
electricity discharged will be the product of the potential of the 
induced hody into its electric capacity. 

After this discharge every part of the surface of the induced 
body will be negatively electrified, but the paits nearer the 
inductor more than those which are further from it. 

In the mathematical treatment of the subject Thomson has 
found it convenient to divide the electrification into two parts, 
each distributed over the induced body accordiny to its own law, 

(a) The induced electrification when the induced body is cone 
nected to earth, and the charge of the inductor is Z. This 
electrification is negative on every part of the surface, but the 
density is greatest next the inductor. 

(8) The electrification when the induced body has a potential 
f, and the inductor, stillia the same place, has no charge. This 
electrification is positive on every part of the surface. _ 

From a hnowledge of these two distributions it is easy to 
determine a third, in which the total clectrification is the alge- 
braical sum of (a) and (8), and in which the value of / is such 
that the total clectrilication 15 sero. ; 

We might then ass rt that the electrification (8) is free, because 
it will be discharyed ir the body is connected to earth, but that 
the electrification (a) is latent or dissimulated, because it will not 
be discharged to carth. ae ; 

The only danger of this mode of exposition is that it may 
suggest toa beginner the notion that electricity, like water and 
other substances, may exist in ee physical states, in some 

f which it is more mobile than in others. 
This idea of variation of quality once introduced into the 
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mind will tend to } 1event the student from fonning uny clear and 
distinct conception of the phenomena 

Let us now cxamine how far M. Voipicelh’s experimental shill 
and extensisc ieading have enabled him to give an accurate 
account of the phen mena, and how far he may have fallen into 

enor fiom not availing himsclt of the ider of clectite poten 
tril, but continuing to employ that of litent elec tricity 

Mellom, in Ins exposition his icpresented the homonymous 
clectuifcation (8) as gicater on the «ade of the mduccd body 
further fiom the mductor ‘Lhe fact, however, 16 thit the elec 
trification 15 distuibuted in the sime way as it would be af the 
mnducto1 were m its actual yo ition and in ulated, but without 
charge. It will therefore be densest cn the p yjecting puts of 
the induced bedy , butif the two exticmitics of this hody are 
geometrically similar, and if the mducton 1 made of + cond ict 1g 
substance, it will be somewhat denser on the extremity (1) next 
the inductor, because the sufice of the mducter atsclf (c) wall 
become clectnfied and the electricity on the side next to & will 
be nepative 

J ut the equality of the distribution of the negative electri 
cation (a) 1s so much gicater that it completely masks that of 
(8), so that from an capementil yomt cf view we must recaid 
this crrot of Mclloni as a very tufling one. 

Che next pomt we must notice is the mo Ie in which objcetion 
(3) 1s. expressed Tt as as fol ows 

*€(3) because of the two Tinds cf clectriciry which cocxist 
upon the induced insulated Fouy, only the homonym cf them 
ductor 15 dis uated 7) conta f with thea.’ (Lhe stalics are cu 
own ) 

We hive no evidence whatever that electuiaty 19 ¢ or disse 
pated by contact with au, whether dry or nort, unless th 
electric density 15 so great that vdisiuptive di chive ta ¢ plaice 
in the forms of “ glow,’ “liush, or sjak, fiom lupy int 
connected with the electrified body 

If the electiified body ud the stuoundm, con itetor have 
rounded surfaces, ind if the potenual is me icrite, Wo yppous 
fiom the «xy cuiments of Boltzmann! tlhatnon rsa cuble yun, 
of clectricity pisses through air or ower gies, coven when 
gieatly rarefied, and when the eaperment 1 contnucd 11 
fourteen hours 

I have myself becn unable to detect any conduction thiough 1 
stratum of sullaicftwo mullinietres thichress, even wlen the 
temperature was taled to a red hea ind when steam cr the 
vipour of mercury cr of sodium was in reence td between the 
oppositely elcctrilic Lsurfaces Tf, hovever mot y va wis dette 
duccd, there wi a comstict tble cifect a stay trom conve thon ly 
the solid particles 

The cau c of the powarful cleetricul cect cf the 
heated matturrt ingtiom abu onsburn 1. or drom vicd bs 
ym Gulhiies evperunents, re pune a pectal mive tr vid 

The dissij ation cl the chuge of malitel bedies which we 
actually ob cive seems to depend puma cipaily on tic imouliting 
suppcits on which they uc placed, wid if thes ue cf good 
gliss the cond wton 35 alinost entucly due to mor ture on the 
surtice of thegiws Ja the an which t mcontict with the gliss 
msulator is partectly dry the diss ation cf cleetsic ty will be ea 
tiamely smal cven when the wuimeor ict with th Clectriticd 
body usclf 1 loided with momture, 

Itas5 not, thaclor, by contict with the ur that the electricity 
escapes, but Ly conduction to the carth along the suv culed im u 
lating supy orts, anu the elicct of this conduction 1s of course t) 
reduce the } otcntial to cero by discharging clectricity of the we 
hind with tl) ut of the anductor 

We come nest to the fc uth of the five facts ment ned under 
the head of the Just dL xpeximent = It 1. stated a5 Itows 

4 Lots applied to the cxaticmity of the cylmdai neuc t lo 
the inductor allow only the humonym of the mductor to csc upe, 
and not at all the opposite elecuicity ” 

‘This will be the case if the point is clectiically conncted with 
the earth. and made to apy roich uny put of the surface cf the 
cylinder, but if, as the words secm rather to mj ly, the pomt 
15 attached to the cylinder and yacjects into the an, then the 
statement 18 exactly (pposite to that given by Wiess im Art 247 
of his book, who conrecily tells us thatat une cylinuci has ushup 
point at one end, then if the point 15 turned tow uds the in- 
ductor, the cylinder bece mes charged s milarly to the inductor, 

whereas if the point is turncd tway fic m the ductor, the cylinder 
becomes chaiged oppesitely to the auctor, the discharge from 
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the point being always of that kind of elcctucity which esists 
on the part of the cylinder where the point 15 placed 

The fifth fict stated to be establishcd by the experiment 1s- 

**5 Induced electricity of the first kind (opposite to that of 
the inductor) is not transfered from the mduced body to the m 
ductoi, but the clectiicity of the inductor m iy ceitanly be trans- 
ferred to the induced body.” 

Tor the sake of distinctness, Jet us say that the mductor 1s 
positive, thenitis here asserted that negative electricity does not 
pss from the cylinder te the inductor, but that positive elect. 
city pis es fiom the inductor to the cylinder 

Ji M Volpicdll cun Give us an cvpeimentil method of dis- 
tin,uishing between the passage of nevative clectiicity from “4 
to 4, and the prssage of pcsitive clectric ty from 4 to 4, we 
my expect to lean more of the nature of clectiicity than any 
of ow physict t have hitherto even hoped for 
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Cherry Blossoms 


IN the list numta of Nartii (vol xiv, p ro), Ms 
Pryci states that the flowers of the wild cheny ue fitten off in 
Tu co umbeas mauch the ane minner a 1 formally desaabed 
in the case of the pamrose Some drys 12¢0 FT observed many 
cheny blossom aim this stite, and to diy Lsiw some actually 
fuliny [a prowhed tealthily so wt discover whit bird wis 
wvoul, wd behold it was a squarel Lhere coul Fe no doubt 

bu oat fr the quurcl wes low inthe tree id actually Tad 
2 1lossem b tween its teeth It is none the 1s true that bud 
libewre bate the flower of the cherry trec 


Pown, Feclonhin, May 6 DAT WIN 


C TTAELT 


The Pollen of the Cherry 


[ea practice of the indctimitercproducti nofwo cuts tT vue m 
of acn his frequeatly civen rise to the repetition of concous 
diiwings in ouc scientific t xt book after mother Pot mical 
tert bool s scam tobive uffered especially this ay, m cons 
ccquence of the great dew h of new and orn mus atta 5 
by sbich they ucch racters ed = Many Lotus cal stud nt mus 
have Leen gus lel ly the yecular wppe rince pre ate bby the 
pollen o the cherry int very familia dri in TUOr hadly 
uffiiently explained that ¢ the escape of the fo orlvim on 
niegulu jet, wthere repre cated, ho noth ny tod wath the 
pieee 5 of fort mation, Putas om at cther doaomnd pha 


wonendcendt on the bu tn o te yo eh gr ino ont 
ictal mi astenmn, = Lhe shape of bey) dem grimy, trav, tes 
vinylic, in Pallours § Cl s lool cf betuy, Pe Mout nd 
Dec usne Grencial Syscm of bony, and Dr io ters 
sucnce Prine © botany | os alsy inconecuy tudicated The 


pettectly phere s am represented im the ¢ Crawing ds almc ft, 
ifuct atopether, confined to anemophilous plants, feruli ed by 
the wind = The chery is, on the contrary, cu om panlou ind 
its po'len y utucs of the gencruchurreter cf his cli s of plots 
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Though somewhit variable in size and form, the giuns arc, I 
lelicve, never spherical, but elhpsoidal, with three longituaimal 
furrows, as represented in the longitudiral and apical aspects, 
a, d, m the accompanying figuie The pollen has, however, 
wcll marked characters of its own, which distinguish it from thi 
of allied plants, the ends often apy caning truncated, a> icpre 
sented inc, aud some or all of the guns more gibbous on one 
face than another (¢) Most pollen grains assume a mic re 


spherical form on bemy moistened with water 
AIL bib W. BENNEIL 


—— 


1 Tn Bocker Primer there as the furthe: comy lie: ion of the accidental 
transpo ition of the figures of the chery ud cvcning p10 ¢€ tle w ll 
known tnangular form of the littcr being atiribute 1t> the f rmer 
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Spring Dynamometers 


In a former brief communication of mine on the subject of 
dynamometers (NATURK, vol. xiii. p. 385). suggested by an in- 
cidental remark made by Mr. Bottomley, I observed that ‘‘about 
three years ago Prof. Ball when introducing the C. G. S. system 
of units into the course of mechanics in this College had a series 
of dynamometers in absolute measure specially constructed for 
hiw.” In reference to this statement, Dr. Ball’s successor in 
the chair of mechanics, Prof. Mennessy, points out, in a letter 
to NATURE (val, xiii, p. 466), that “‘the system actually 
employed is not that referred to by your correspondent ; I 
generally employ the kilogram, metre, and second, and some- 
times the foot, pound, and second, to measure a dynam or unit 
of force.” It is, however, evident that the few words in my 
former letter did not question the merits of any particular system 
of wuts ; whether the use of a mixed system of kilogram-metres 
and foot-pounds be an improvement upon a system now generally 
coming into use is a matter of opinion. And though the sub- 
ject can hardly be one of much interest to your readers, I 
may, perbaps, icmark that so far as my statement concerns Lr. 
Ball it is perfectly accurate ; he was in the habit of using the 
C. G. S. sy-tem in his classes here, and I was unaware any change 
had been made in this respect, the following statement occurring 
in Prof. Mennes.y’s own syllabus for the present as well as last 
s Sion :—** The unit of force employed is the ‘dyne,’ or that 
force which, acting uniformly upon one gramme for one second, 
will pive it a velocity of one centimetre a second.” Even if 
referen ¢ had been made to Prof Hennessy, one would naturally 
have cucluded that the printed syllabus, authorised by the 
Department, was the one ‘factually employed.” 

Passing on to Dr. Ball’s dynamometers, Prof. Hennessy re- 
maths that ‘they capnot be depended upon to results within the 
tenth of a kopramme ”-— finer readings when necessary could, no 
doubt, be taken by the eye, but that is really only a question 
for the maker, and the special purpose for which these instu- 
meufs woe desined: then follows the strong assertion that 
‘‘sming dynamometers are totally unfit for measuring units on 
the C. G. S. systen.” As several instruments of precision 
depending on the tensiou of a spring recul to one’s mind, instru- 
ments that only require proper precautions to yield eatremely 
delicate and trustwoithy results, it wold be interesting to know 
upon what grounds Prof. Hennessy bases his emphatic and 
reiterated assertion, Tf it be merely a question of individual 
opeudon, upon this subject hardly any authorities that could be 
quoted would carry such weight as Sir W. Thomson and Prof. 
P. G. ‘You, who speak thus in thei treatise on ‘ Natural 
Philosophy,” p. 127. “Spring balances we believe to be 
capable, if carefully constiucted, of rivalling the ordinary balance 
in accuracy, vinle for some applications they far surpass it in 
sen-ibility aml convenience.” 


Royal College of Scsence, Dublin W. F. BARKETT 


—— 


The Metcers of April 20th 


Dbb1WkbN ten and twelve o’clock on the night ot April 18th, 
Mr. W. L. Taylor, a member of the junior class in the State 
University, with several other gentlemen, observed an unusual 
number of shooting-stars. These yentlemen were returning in 
an open waggon from Wlettsville, egght miles north of Bloom- 
ington. Nocount was kept of the number of meteors observed, 
but the appearance was so frequent as to attract the attention of 
all the company. Mr. Taylor thinks the number noticed could 
not have been less than twelve or fifteen. From the descriptions 
£iven of the metcor tracks, 1 find that they were nearly conform- 
able to the radiant of the Lyraids, The meteors were remark- 
ably brilliant, apparently equal to stars of the first or second 
magnitude, 

At my request Mr, Benjamin Vail, a student of the University, 
made observatiens on the nights of the 19th and 2oth of April. 
Both nigh ts were so cloudy, however, that a continuous watch 
would have been useless. About eleven o’clock on the night of 
the roth, three meteors were seen in the north-west, where the 
sky at the time was partially clear. 

Bloomington, Ind., April 26 





DANIEL KIRKWOOD 





American Mocking Bird 


b AN American mocking-bird, about a year old, which I had 
pec belit from Tennessee, has, fur the past three or four weeks, 
Cen affected with an irritation round the eyes, causing the 
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feathers to fall off and the flesh to swell; the bird is otherwise 
ina healthy condition, but has not sung since it has been aflecied 
with the soreness ; it has the proper food supplied, and is cage 
is hept in a clean state ; could any correspondent kindly iwferin 
me the cause and curc of the disease ? feG: 
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An Unusvu il Optical Phenomenon 


THIS morning, a little after mne o'clock, the ordinary solar 
halo, radius about 22°, was secon, Jt was brivht, and the red 
very distinct. 

On turning to the north to find the direction of the cloud drift, 
a white band was seen extending to the north-east in one direc- 
tion, and on to the west and south in the other. Its width was 
about that of the halo near the sun. A pair of compasses and a 
protiacter gave the altitude of this circle about 45° This 
being about the sun’s altitude, the plane of the circle was no 
doubt parallel to the horie m and passed through che sun, I 
believe the circle abuve described to be but rarely seen. 

JoserH GLEDHILL 

Mr. Crossley’s Observatory, Ilalifax, May 3 
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OUR ASTRONOMICAL COLUMN 


THE BINARY A OPHIUCHL--An caamination of the re- 
cent measures of this star, shows that neither of the orbits 
computed some 25 or more years since by Madler and 
Hind at all: epicsents the later course of the companion, a 
circumstance mainly attiibutable, as it appears, to error 
in one, if not in both, of Sir W. Herschel’s measures, 
Struve at first considered that the angle of 1783 required 
a correction of 180°, but at a later period he was inclined 
to apply a similar correction to the angle of 18c2, and 
Dawes also believed it was the latter measuie which re- 
quired altcration, in order to render any orbit possible. 
It is upon this supposition that the orbits of Madler and 
Hind have been calculated : the two sets of clements are 
subjoined : - 


Macdler Hind. 

Teri-astron passage... 1790 31 179121 
Period of revolution in years S90] 45°88 
Node sgl cali! 9 Shem SAta! suede ge ge aes 30° 23/ 
Angle between the lines of nodes ie ee 

and apsides on orbit bite aa eet 135 24 
Inclination 49 25! 49° 40° 
Excentricity ... 0'4530 0°4772 
Semil-axis major o' 842 ok 7 


Madler’s oabit was published in “ Untersuchunpen uber 
dic Fixsterne-Systeme, Eister Theil.” ‘he second orbit was 
founded upon observations to about the same year, (849. 
The projection of the ineasures since this epoch, however, 
makes it apparent that the real orbit must be materially 
different from the above, and the star may be recom- 
mended to the att ntion of those who are interested in 
the determination of clements of the revolving double- 
stars. 

Sir W. Uerschel’s papers containing his measures of 
double stars communicated to the Royal Society, not 
being always of casy access, the following ceatracts from 
his notes on A Ophiuchi may perhaps prove useful - - 

From the 2477, Tans, vol. Ixxv., p. 62 :— 

“T. 83; 1783, March 9. A very beautiful and close 
double-star, L.w.; S. blue; both fine colours.  Con- 
siderably or almost very unequal. With 460, } or $ 
diameter of S.; with 932 full } diameter of 5, Position 
14° 30° n. following.” 

From the memoir of 1804. - 

“May 20, 1802, position was 20" 41. ‘Lhe position 
March g, 1783, was 14° 30’, north followmy. ‘The difference 
in nincteen years and seventy-two days is O° 11. May J 
aud 2, 1802, I could not perceive the small star, though 
the last of the two evenings was very fine. May 20, 1502, 
with 527, I saw it very well, but with gicat difficulty, ‘Ihe 
object is uncommonly beautiful, but it requires a most 
excellent telescope to sec it well and the focus ought te 
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be adjusted upon e of the same constellation, so as to 
make that perfectly round.” 

These remarks have an essential bearing upon the in- 
vestigation of elements. The components must have 
been very close at both Herschel’s epochs—if there be no 
mistake in the register—and this is not at first sight 
readily explained by the curve exhibiting the motion of 
the smaller star from Struve’s earliest micrometrical 
measures in 1825 to the present date. 

Herschel further remarked in 1802 that the appearance 
of the components was much like that of “a planet with 
a large satellite, or small companion,” and strongly sug- 
gestive of “the idea of a connection between the two 
bodies, especially as they are much insulated.” 


THE ROTATION OF VENUS.—In a note upon the time 
of rotation and position of the axis of Venus, which 
recently appeaied in this column, reference was inad- 
vertently omitted to Flaugergues’ observations at Viviers 
in July, 1796, which, according to a communication from 
Val, to the <1stronamische Nachrichten (No. 278, vol. xi), 
seemed to favour Bianchini’s period, and placed the north 
pole of Venus in longitude 321° 20’, with an elevation of 
16’ 28. Details of the observations are wanting, but 
Valz states that Flaugergues observed with “ une ancienne 
lunctte 4 deux verres de 18 pieds de long, amplifiant 105 
fois qu’) dit fort bonne.” He also employed one of 14 feet, 
and a tclescope said to be good, which Legentil brought 
from India. Vaiz adds : “ J’a1 vu le dessein original de 
Ja tache, clle etait grande et de forme trapezoide arrondie, 
&e.” 

Hussey’s vigorous but prejudiced defence of the extra- 
oidinary pcriod of rotation assigned by Dianchini will be 
found in As/ronomische Nachriihten, No 248. 

Kntsch, of Quedlinburg, thought some observations of 
his in April 1801 indicated a period of 23h. 22m. (Berliner 
Astronomisches Fahr buch, V8o4, p. 213). 


SONG OF THE SCREIV 


A MOVING form or rigid mass, 
U nder whate’er conditions, 
Along successive screws must pass 
Between each two positions. 
It furs around and slides along— 
This 1s the burden of my song. 


The pitch of srew, if multiplied 
Ly angle of rotation, 
Will give the distance it must glide 
In motion of translation. 
Intinite pitch means pure translation, 
And zero pitch means pure rotation, 


"Iwo motions on two given screws, 
With amplitudes at pleasure, 

Into a thnd screw-motion fuse ; 
Who -e amphtude we measure 

By nerallcoeram construction 

C\ very obvious deduction’. 


Its axis cuts the nodal line 
Which to both screws is normal, 
Aud generates a form divine, 
Whose name, in language formal, 
Is “ surface-ruled of third degree.” 
Cylind? oid iy the name for me. 


Rotation round a given line 
Is hke a /orce along. 
If to say couple you incline, 
You're clearly in the wrong ;— 
"Tis obvious, upon reflection, 
A lhne is not a mere direction, 
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So couples with translations too 
In all respects agree ; 
And thus there centres in the screw 
A wondrous harmony 
Of Kinematics and of Statics,— 
The sweetest thing in mathematics, 


The forces on one given screw, 
With motion on a second, 

In general some work will do, 
Whose magnitude is reckoned 

By angle, force, and what we call 

The cocffiicrent virtual, 


Rotation now to force convert, 
And force into rotation ; 
Unchanged the work, we can assert, 
In spite of transformation. 
And if two screws no work can claim, 
hKeceiprocal will be their name. 


Five numbers will a screw define, 
A screwing motion, six ; 

For four will give the axial line, 
One more the pitch will fix ; 

And hence we always can coutrive 

Once screw reciprocal to five. 


Screws—two, three, four, or five, combined 
(No question here of sex), 

Yield other screws which we confined 
Within one sescar comple. 

Thus we obtain the clearest notion 

Of sreedam and coust; aint of motion, 


In complex III. three several screws 
At every point you find, 

Or if you one direction choose, 
One screw is to your mind ; 

And complenes of order IT). 

Then own reciprocals may be. 


In IV., wherever you aniive, 
You find of screws a conc. 
On every line m complex V. 
There is precisely one ; 
At each point of this comples sich, 
A plane of screws have given pitch, 


But time would fail me to discoutse 
Of Order and Degicc, 
Of Impulse, Enerpy, and Force, 
And Keciprocity. 
All these and more, for motions small, 
Have been discussed by Dr. Bull. 
ON VHE THEILEPHONL, AN mene 
FOR TRANSMITIING MUSICAL NOT : 
B) MEANS OF ELECTRICITY 


M* ELISHA GRAY recently read a paper before 
an Ametican Society esplaining his appaiatus foi 


experimentally how, by ineans of a curient of electricity 
in a single wire, a number of notes could be reproducec 
simultaneously at a great distance, and how by this 
means, ‘also a number of telegraphic messages could bg 
transmitted at once along a wire and separately receivec 
at! the other end. One ot Mr. Gray’s apparatuses wa: 
exhibited in London at the last so/rév ot the Society o' 
Telegraph Enginecrs by the president, Mr. Latimer 
Clark. The principle of the apparatus is as follows :— 

A vibrating recd is caused to interrupt the electric 
current entering the wire a certain number of times pet 
second and the current so interrupted at the sending end 
sets a similar recd vibrating at the distant end. 
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The sending reed is ingeniously maintained in constant 
vibration by a pair of intermittent electro-magnets which 
are magnetised and demagnetiscd by the vibrating reed 
itself. a 
Thus in Fig. 1 (which represents the transmitting part 
of the telephone and its connections for a single note), 
the current from the magnet battery flowing in the direc- 
tion of the small arrow passes through the pair of electro- 
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the spring contact # and the wire 62 to the battery again, 
completing its circuit without passing through the other 
pair of electro-magnets b, which are not therefore mag- 
netised. The reed k is consequently pulled over by the 
electro-magnets A. But on this taking place the spring 
contact 4 is broken and the circuit is no longer com- 
pleted through 47 but through the clectro-magnets Bb, 
which are conscquently magnetised, and tend by their 


magnets A to the terminal 7 of the reed k, and thence by | induction on the recd to neutralise that of h. The reed 
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grefore springs hack to its intermediary position, but in 
doing the contact at ¢ is again made and the el ctro- 
gnets 1} again short-circuited and the reed pulled over 

rather avsJy/ecd’ over, for it has its own resilience or | 
1ing) towards \3 so this yoes on keeping the reed in 
Vibtation between the elcctro-magnets and alternately 
making and bieakiny the spring contact 6 and also that 
of a, the number of contacts per second being dependant 

on the vibrating perioct of the iced. 

» While this is goins on the reed of course emits its mu- 
sical note. Two Leclanch¢é or bichromate cells are 
sufficient to work the transmitter and give a good note. 
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The spring contact 4 is to be adjusted by the s« rew there | 
scen until the note emitted by the reed 15 both loud and | 
pure. The magnets A and 8 are adjustable to or from the 
reed by the milled heads ¢ and pn. 
The spring contact a just mentioned belongs properly 
tdthe line circuit. It is the intermittent contact which 
Interrupts the current sent into the line. As will be seen 
from the diagram the circuit of the sending battery is 
Made through the key k, the reed, and the spring contact 
@ On holding down the key K the current flows into the 
inc, being interrupted, however, by the contact a as 
Pare times per second as the reed vibrates, and this 
ntermittent current flowing to carth at the distant station, | 








4s made to clicit a corresponding note fiom the receiving 
appatatus there. 

The receiving instruments are of two kinds, electro- 
magnetic and physiologtcal. 

Tn the first there is a plain double clectro-magnet with 
a steel tongue having one end rigidly fixed to one pole, 
the other end being tree to vibrate under the other pole. 
‘Lhis stands over a wooden pipe closed at one end, 
Thus in Fig. 2 7 ris the steel tongue tixed at / and fice at 
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t, while p is the sounding-pipe. ‘The reccived current, 
coming froin the line and passing through the clectro- 
magnet M to carth, sets the tongue vibrating, and the 
pipe gives forth the same note as the reed at the sending 
station. Ten Daniell cells working through 1,000 ohms, 
give a good strong note, especially when the recerver is 
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held in the hand close to the head. The screw a, Fig. 1, 
must be adjusted to give the best effect. 

The other receiving instrument jis the most interesting 
ofithetwo. It consists of a small induction coil used in 
conjunction with a peculiar sounding-box, as shown in 
Fig. 3. 

Here the line-current is passed to earth through the 
primary circuit P of the small induction coil, and the in- 
duced current is led to the sounding-box. This cousists 
of a flat hollow cylindrical wooden box 8, covered by a 
convoluted face of shect zinc with two air holes //, per- 
forated in it, this box is attached to a metal avle a, 
turning in forked iron bearings, insulated from but sup- 
ported by an iron stand s. By this means the sounding- 
box can be revolved by the cbony handle .) The zinc 
face is connected across the cmpty interior of the box by 
a wire W to the metal bearings on the other side. One 
end of the secondary circuit of the induction coil is to be 
connected to the nictal bearing by the terminal «7, and 
the other to a short bare wire held in the left hand. On 
then striking a finger of the hand holding the wire smartly 
across the zinc face, the proper note is sounded by the 
box; or, what is more convenient, on turning the box by 
the insulated handle and kecping the point of the finger 
rubbing on its face, the note 1s head. The rough under 
side of the finger pressed pretty hard on the bulging part 
of the face is best. The instant the current is put on by 
the sending key K, Fig. 1, the diy rasp of the skin on 
the zinc-surface becomes changed into a musical note. 

These © sounders ” can be made to receive inditferently 
a variety of notes. [ have under my care at present a 
telephone with four transmitters tuned to give the four 
notes of the common chord, and two receivers, which 
interpret equally well any one of these notes or all 
together. But sounders arc also made tn the same way 
which will emit only one special note, and so are sensible 
only to the corresponding current. It is by their means 
that the telephone can be applied to multiplex telegraphy, 
As many as eight transnitters may be set to interrupt the 
line current according to the vibrations of cight dilfercut 
tuning-forks, and the resultant current can be made by 
means of cight special receivers to reproduce the saine 
number of corresponding notes at the distant station. 
The current is controlled by cight keys at the sending 
end and sifted by cizht sounders at the receiving end, 
cach sounder being senoitive only to those portions of the 
current affected by its corresponding transmitter, ‘The 
superimposed elicct of the cight keys and transmitters on 
the line current can all be separately interpreted at the 
receiving end. Thus eight messages might be trans- 
mitted simultaneously along one wire in the same direc- 
tion. It would seem hitherto, however, that this method 
of telegraphy by the tulephone is inferior to the ordinary 
methods in point of speed of signalling, and in the 
length of circuit which can be worked by a given battery 
power. J. MUNRO 
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OUR PERCEPTION OF TH. DIRECTION OF 
A SOURCE UF SOUNL! 

fh practical facility with which we recognise the 

situation of a sounding body has always been 1ather 
a theoretical difficulty. In the case of sight a special 
optical apparatus is provided whose function it is to 
modify the uniform cacitation of the retina, which a 
luminous point, wherever situated, would othcrwise pro- 
duce. The mode of action of the crystalline lens of the 
eye is well understood, and the use of a lens 1s precisely 
the device that would at once occur to the mind of an 
optician ignorant of physiology. The bundle of rays, 
which would otherwise distribute themselves over the 


entire retina, and so yive no indication of their origin, AER: 


t Abstract of a Communication to the Musical Association, by ord 
Rayleigh, F..S. 
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made to converge upon a single point, whose excitation is 
to us the sign of an external object in a certain definite 
direction, If the luminous object is moved, the fact is at 
once recognised by the change in the point of excitation. 

There is nothing in the car corresponding to the 
crystalline lens of the eye, and this not accidentally, so to 
speak, but by the very nature of the case. The cfficieat 
action of a Jens depends upon its diameter being at least 
many times greater than the wave-length of light, and for 
the purposes of sight there is no difficulty in satisfying 
this requirement. The wave-length of the rays by which 
we sec is not much more than a ten-thousandth part o/ 
the diameter of the pupil of the cye. But when we péss 
to the case of sound and the ear the relative magnitudes 
of the corresponding quantitics are altogether dfferent. 
The waves of sound issuing from a man’s mouth are about 
eight feet long, whereas the diameter of the passage of the 
car is quite small, and could not well have been made 4 
large multiple of eight fect. [t is evident therefore that 
it is useless to look for anything corresponding to the 
crystalline lens of the eye, and that our power cf telling 
the origin of a sound must be explained in some different 
Way. 

It has long been conjectured that the explanation turns 
upon the combined use of both ears; though but ty 
secms to have been done hitherto m the way of brin, {4 
this view ta the test. The observations and calculat a5 

S 


‘ 


now brought forward are very incomplete, but may per 
help to clear the ground, and will have seived their u 
pose if they induce others to pursue the subject. 

The first cApetiments were made with the view of nd- 
ing out with what degree of accuracy the direction fa 
sound could be determined, and for this it was neceary 
of course that the observer should have no othe: mat ial 
for his judyment than that contemplated. l 

The observer, stationed with his cyes closed ir the 
middle of a liuwn on a still evenine, was asked to joint 
with the hand in the direction of voices addressed tehim 
by five or six assistants, who continually shifted heir 
position. It was necessary to have several assistaits, 
since it was found that otherwise their steps could be 
easily followed. The uniform result was that the dire- 
tion of a human voice used in anything like a natural 
manner could be told with certainty from a single word, 
or even vowcl to within « few degrees. 

But with other sounds the result was different. If the 
source was on the right or the Icft of the obscrver, its 
position could be told approximately, but it was uncertain 
whether, for example, 2 low whistl. was in front or behind. 
‘This result led us to try a simple sound, such as that’ 
given by a fork mounted on a resorance box. It was 
soon found that whatever might be the case with a truly 
siinple sound, the observer never failed to detect the 
situation of the ferk by the noises accompanying its 
excitation, whether this was done by striking or by a 
violin bow. Jt was therefore necessary to ariange the 
experiment differently. ‘Two assistants at equal distances 
and in opposite directions were provided with similar 
forks and resonators. Ata signal piven by a fourth, doth 
forks were struck, but only ove was held over its resona- 
tor, and the observer was asked to say, without moving 
his head, which he heard. When the observer was so 
turned that one fork was immediately in front and the 
other immediately behind, it was impossible for him to 
tell which fork was sounding, and if asked to say one or 
the other, felt that he was only guessing. But on turning 
a quarter round, so as to have one fork on his right 4nd 
the othcr on his Jefi, he could tell without fail, and with 
full confidence in being correct. 

The-Possibility of distinguishing a voice in front from a 
VOiC~% behind would thus appear to depend on the com- 
pound character of the sound in a way that it is not sap! 
to understand, and for which the second ear would be o 
no advantage. Buteven in the case of a lateral sound 
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, matter is not free from difficulty, for the ditference of 
ensity with which a lateral sound is perceived by the two 
rs is not great. The experiment may easily be tried 
ushly by stopping one ear with the hand, and turning 
und backwards and forwards while listening to a sound 
Jd steadily. Calculation shows, moreover, that the 
1man head, considered as an obstacle to the waves of 
und, is scarcely big cnough in relation to the wave- 
ngth to give a sensible shadow. ‘I'o throw light on this 
ibject I have calculated the intensity of sound due toa 
istant source at the various points on the surface of a 
xed spherical obstacle. The result depends on the ratio 
1) between the circumference of the sphere and the 
encth of the wave. If we call the point on the spherica 
yurface nearest to the source the anterior pole, and the 
»ypposite point (where the shadow might be expected to 
»¢ most intense) the posterior pole, the 1esults on three 
,uppositions as to the relauwve magnitudes of the sphere 
ind wave-length are viven in the following table :— 


Intensity. 

( Anterior pole "HO 

a 2 ) Pocterior pole "318 

/ hu. tor "350 

( Antenict pole. "503 

« FT | Posterior pole "205 
Iwgnator es 

Antena: pole "294 

wo + | Posten pole 200 

*3229 


( quator is 232 

When, for example, the circuinfercnce of the sphere is 
but half the wave-length, the intensity at the posterior 
pole 1s enly about a tenth part Icss than at the anterior 
pole, while the intensity is Icast of all ima lateral direc- 
tion, When a is less than !, the difference of tne inten 
sities at the two poles is still less important, aniounting 
to about one per cent. when « = }. 

The value of a depends on the wave-length, which may 
valy within pretty wide jimits, and it might be expected 
that the faciluy of distinguishing a lateral sound would 
dinsintsh when the sound is grave. Iaperiments were 
accoraingly tried with forks of a frequency of 128, but no 
yreater difficulty was capenenced than with forks of a fre- 
quency of 256, cacept such as might be attributed to the 
inferior loudness of the former. According to calculation 
the ditference of intensity would here be tuo small to 
account for the power of discruuimation. 


PROP, HUXLEY? S LECTURES ON TH 1-17- 
DENCH AS 70 THe ORIGIN OF LNISTING 
PLRTEPRATLE ANTALILS ! 

Vi. 
I N the highest group of Vertebrates, the Mainmalia, the 
perfection of animal stiucture is attained. It will 
hardly be necessary, indeed st will be unpossible, in the 
lime at our disposal, to give the general characters of 
the group, but our purpose will be answered as well by 

devoting a short time to considering the peculiarities of a 

single well-known animal, the evidence as to the origin 

of which approaches precision. 

The horse is one of the most specialised and peculiar 
of animals, its whole structure being so modified as to 
make it the most perfect living locomotive engine which 
It is possible to imagine. ‘The chief points in which its 
Structure is modified to bring about this specialisation, 
and in which, therefore, it differs most markedly from 
other mammals, we must now consider. 

In the skull the orbit is completely closcd behind by 
bone, a character found only in the most modified mani- 
mals, The tecth have a very peculiar character. There 


7 A course of six lectures to workin i 
‘ A g men, delivered in the theatre of the 
: “oval Schoal of Mines, Lecture VI., April 3. Continued from vol, aim. 
~~ 1 
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are, first of all, in the front part of each jaw, Six long 
curved incisors or cutting tecth, which present a singular 
daik mark on their biting surfaces, caused by the filling 
in of a deep groove on the crown of cach tooth, by the 
substances on which the animal feeds. After the incisors, 
comes on both sides of cach jaw a considerable tooth- 
Jess interval, or cdfasfema, and then six large grinding 
teeth, or molars and pr molars. In the young horse a 
small extra premolar is found to exist at the hinder end of 
the diastema, so that there are, in reality, seven erinders 
on each side above and below; furthermore, the mide 
horse has a tusk-like tooth, or canine, in the front part of 
the diastema immediatcly following the last incisor, Thus, 
the horse has, on each side of each jaw, three incisors, one 
canine, and seven grinders, making a total of forty-four 
teeth. 

The grinding surfaces of the molars and picmolirs are 
very curious. In the upper jaw, cach tuoth is nuked by 
four crescentic Clevations, concave eaternally, the inuct 
pair having each a curious folded mass connected with at. 
These projecting marks ie formed of dentine and enainel, 
and, consequently, wear away morc ‘lowly than the mier- 
vening portions of the tooth, which wre composed of 
cement. The lower grinders are marked with two cres- 
cents and two accessory masses, but the ceicscents are 
convea externally, and, conseguently, when the opposite 
teeth bite together, the clevations do nut correspend at 
any point, In this way a very perfect grinding surface 
in obtained. The teeth we of gicat Jength, and go on 
growing for along time, only formmeg tours im old annals. 
All these points contribute ta the perfection of the horse 
as a machine, by rendering the mastication of the food, 
and its consequent preparaion for digestion im the 
stomach, as rapid and complete a pruccss ts possile. 

It 1s, however, m the Innbes that the most striking devia- 
tion from the typical mammaban structure 1s seen, the 
most singular modifications baving taken place to pro- 
duce asct of long, jomted levers, cambining privat strength 
with the utmost possible spring: and hizhtness. 

The humerus is a Comparatively short bone imeined 
backwards : the radius is stout and strong, but the ulna 
seems to be reduced to is upper cud—the ol¢ranon or 
elbow 3 as a matter of fact, however, its distal end 1s lett, 
fused to the radius, but the middle part has entucly ars- 
appeared : the carpus or “tist the so-called * knee” of 
the horse-- ts followea by o lon, "cannon bee.” attached 
to the sides of which are two sinall “splint bones” > the 
three together evidently represent the met rearpus, cad it 
can be readily shown that the great cannon-bgne 3 the 
metacarpal of the third finger, the spliut-bones thor of 
the second and fomth. ‘Lhe splmt-bores taper awey at 
their lower ends and have no phalanges attached to then, 
but the canngn-bone 1s followed by the usual three pha- 
langes, the last of which, the “coffin-bonc,” io cu heathed 
by the great nail or hooi. 

The femur, ike the hutmcius, is a short bone, but ts 
directed forwards ; the ubia turns backwards, and has the 
upper end of the rudimentary fibula attached to at, outer 
angle. The latter bone, Dhe the ulna, has de sppeared 
altogether as to its middle portion, and its aistal end is 
irmly united to the tibia. ‘Lhe foot has the same struc- 
ture as the corresponding part in the fore limb a great 
cannon-bone, the third metatarsal; two splints. the second 
and fourth: and the three phalanges of tue tmid digit, the 
last of which bears a hoof. 

Thus, in both fore and hind limb one toe 1s sclected, 
becomes greatly modified and enlirged at the expense of 
the others, and forms a great Jevor, which, in combination 
with the levers constituted by the upper and midale divi 
sions of the limb, forms a sort of double C-sming arrange- 
ment, and thus vives to the horse its wonderful galloping 
powcr. 

In the river-beds of the Quaternary age: -a time when 
england formed part of the Continent of Furope— 
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abundant remains of horses are found, which horses 
resembled altogether our own species, or perheps are still 
more nearly allied to the wild ass. The same is the case 
in America, where the species was very abundant in the 
Quaternary epoch—a curious fact, as, when first disco- | 
vered by Europeans, there was not a horse from one end | 
of the vast continent to the other. 

In the Pliocene and older Miocene, both of Europe and | 
America, are found a number of horse-like animals, | 
resembling the existing horse in the pattern and number 
of the teeth, but differing in other particulars, especially 
the structure of the limbs. They belong to the genera . 
Protohippus, Hipparion, &e., and are the immediate pre- | 
decessors of the Quaternary horses. 

In these animals the bones of the fore-arm are essen- | 
tially like those of the horse, but the ulna is stouter and 
larger, can be traced from one cnd to the other, and, | 
although firmly united to the radius, was not ankylosed 
with it. The same is true, though to a less marked extent, 
of the fibula. 

But the most curious change is to be found in the toes. 
The third toe though still by far the largest, is proportion- 
ally smaller than in the horse, and each of the splint 
bones bears its own proper number of pnalanges; a pair of 
 dew-claws,” like those of the reindeer, being thus formed, 
onc on cither side of the great central toe. These acces- 
sory toes, however, by no means reached the ground, and 
could have been of no possible use, except in progression 
through marshes. 

The teeth are quite like those of the existing horse, as | 
to pattern, number, presence of cement, &c. ; the orbit also | 
is complete, but there is a curious depression on the face- ! 
bones, just beneath the orbit, a rudiment of which is, how- 
ever, found in some of the older horses. 

On passing to the older Miocene, we find an animal, 
known as dlachither‘unt, which bears, in many respects, 
a close resemblance to Hipparion, but is shorter-legyed, 
stouter-bodied, and altogether more awkward in appcear- 
ance, Its skull exhibits the depression mentioned as 
existing in Hipparion, but the orbit is incomplete behind, 
thus deviating from the specialised structure found in the 
horse, and approaching nearer to an ordinary typical 
mammal, ‘The same is the case with the tecth, which are 
short and formed roots at an carly period ; their pattern 
also is simplified, although all the essential features are 
still retamed. The valleys betwecn the various ridges 
are not filled up with cement, and the little antenor 
premolar of the horse has become as large as the other 
grinders, so that the whole forty-four teeth of the typical 
mammalian dentition are well developed. ‘The diastema 
is still present between the canines and the anterior 
grinding tecth— a curious fact in iclation to the theory 
that the corresponding space in the horse was specially 
constructed for the insertion of the bit ; for, if the Miocene 
men were in the habit of riding the Anchitherium, they 
were probably able to hold on so well with their hind legs 
as to be in no necd of a bit. 

The fibula is a complete bone, though still ankylosed 
below to the tibia ; the ulna also is far stouter and more 
distinct than in Hipparion, In both fore and hind foot 
the middle toc is smaller, in relation to the size of the 
animal, than in either the horse or the Hipparion, and the 
second and fourth toes, though still smaller than the third, 
are so large that they must have rcached the ground in 
walkmg. Thus, it is only necessary for the second and | 
fourth toes, and the ulna and fibula to get smaller and | 
smaller fur the limb of Anchitherium to be converted into , 
that of }i,par‘on, and this again into that of the horse. | 

Up to the year 1870 this was all the evidence we had 
about the matter, except for the fact that a species of 
Patecotherium from the older Eocene was, in many re 
spects, so horse-like, having, however, well-developed ul© 
and fibula, and the second and fourth toes larger PLord 
than in Anchitherium, that it had every appearan 
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being the original stock of the horse. But within the last 
six years some remarkable discoveries in central and 
western North America, have brought to light forms 
which are, probably, nearer the direct line of descent than 
any we have hitherto known. 

In the Eocene rocks of these localities, a horse-like 
animal has been found, with three toes, like those of 
Anchitherium, but having, in addition, a little style ot 
bone on the outer side of the fore foot, evidently repre- 
senting the fifth digit. This is the little Oroh7ppus, the 
lowest member of the Equine series. 

This evidence is conclusive as far as the fact of evolu- 
tion is concerned, for it is preposterous to assume that 
each member of this perfect scries of forms has been 
specially created ; and if it can be proved—as the facts 
adduced above certainly do prove—that a complicated 
animal like the horse may have arisen by gradual modifi- 
cation of a lower and less specialised form, there is surely 
no reason to think that other animals have arisen in a 
different way. 

_ This case, moreover, is not isolated. lvery new inves- 
tigation into the Tertiary mammalian fauna brings fresh 


| evidence, tending 10 show how the rhinoceros, the pigs, 


the ruminants, have come about. Similar light is being 
thrown on the origin of the carnivora, and also, in a less 
degree, on that of all the other groups of mammals. 

{t may well be asked why such clear evidence should 
be obtainable as to the origin of mammals, while in the 
case of many other groups—fish, for instance—all the evi- 
dence seems to point the other way, ‘This questi 
not be satisfactorily answered at present, but thafact is 
probably connected with the great uniformity 
ditions to which the lower animals are exposed, »™r it is 
invariably the case that the higher the position of any 
given animal in the scale of being, the more complex are 
the conditions acting on it. 

It is not, however, to be expected that there should be, 
as yet, an answer to every difficulty, for we are only just 
beginning the study of biological facts from the evolu- 
tionary point of view. Still, when we look back twenty 
years to the publication of the “ Origin of Species,” we 
are filled with astonishment at the progress of our know- 
ledge, and especially at the immense strides it has made 
in the region of paleontological research. The accurate 
information obtained in this department of science has 
put the fact of evolution beyond a doubt; formerly, 
the great reproach to the theory was, that no support was, 
lent to it by the geological history of living things ;,.7~™ 
whatever happens, the fact remains that the * nypothes; 
is founded on the firm basis of palzontologic’ al evidencr, 
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TILE LOAN COLLECTION CONFERENCES 


ONSIDERALLE progress has been tmade in the 
arrangements for holding conference in connection 
with the approaching Loan Collection of Scientific Ap- 
paratus at South Kensington. ed 
In the Section of Mechanics, which #}.ncludes Pure and 
Applied Mathematics and Measuremejy ant, the conferences 
will be held on May 17, 22, and 24... and the following 
gentlemen have promised ‘wr, give audresses or to take 
part :— as jy : 
Dr, Siemens, FRSing. eneral address with special 
reference to MPSS sour a2 
Mr, io VP tha: iiss ate R G 
M ‘ 4? -amwell, TN eey 
aby, Director of 


shitecture. . 
_ Naval Archite R.S.—Fluid Resistance. 


Tae qude, McAa He 
Fro ous-Directeut du Conservatoire des 
yor J 


i St dayis.—Flow of Solids. a 
Pe . Narapeegen Morin, Directeur du Conservatoire d 


blic Buildings. 
‘ors, Paris. Ventilation of Put a 
Asie | Neph Whitworth, Bart., F.R.S.— Linear Measu 
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on Prime Movers. 
Naval Construction to the 
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-., M. Tresca, 
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Prof. Goodeve, M.A.— Solid Measurement. 

Prof. Kennedy, C.E.--Kinematics. 

Mr. W. Hackney.-- Furnaces. ee : 

prof. Sir W. Thomson, LL.D, F.RS.--Electrical 
Acasuremcnt, 8 

Mr. Westmacott.— Hydraulic Transmission. 

Yrof. Tilser (Bohemian Polytechnic Institute, Prague). 
_Jlis new Method of Descriptive Gcornetry. 

In the Section of Physics (including Astronomy), the 
Mowing arrangements have been made provisionally : - 

May 16. —Addiess by the President, Mr. Spottiswoode ; 
Mr. Norman Lockyer, Capt. Abncy, and Mr. Huygins- — 
Spectroscopy ; Prof, Clifton—Interference ; Professors 
Adams and Stokes, anc Mr. Spottiswoode —Polarisation ; 
Mr. Sorby, or Dr. Royston Pigott~-Muicroscopes ; M. 
Becquerel and Prof. Stokes— Iluorescence ; Sir W. Thom- 

n Lélectromectcrs. 

oO May 19. — Prof. Tyndall-- Reflection of Sound ; Prof. 
Adams- Wheatstone’s Researches ; Prof. Guthrie—I{eat ; 
Mr. De la Rue - Astronomical Photography ; and M. 
Leverricr. 

May 24. Vrof. Clerk-Maxwell, Prof. Andrews, and 
M. Tresca Molecular Construction of Matter; Mr. De 
la Rue—Electric Batterics ; Prof, Carey Foster—Galvan- 
omiters ; Baron Ferdinand von Wrangel -Voltaticters ; 
M. Viandel—Gramme’s Viachine ; and M. Helmholtz. 

‘the conferences in Chemistry will be held on the 18th 
and 23rd May, and the following communications have 
been promiscd :— 

Address by the Churmanu, Dr. Miankland, F.R.S., 
gencrally on the Gbjects exhibited in this section, and 
specially on the instruments used for the investigation of 
gascs. 

Dr. J. H. Gilbert, F.1S., on some points im connec- 
tion with veectation. 

Mr. Donkin, Ocimunstrator of Chemistry in the Oxford 
Muscum, on Sur GB. Brodie’s apparatus used in the inves- 
tigation of ovone. 

M. Fremy, Membre de l'Institut de France, on the 
preservation of animal food. 

Prof. Roscoc, FLR.S., on Vanadium and its compounds. 

Prof. Guthrie, F.RS., on Cryohydrates. 

The conferences in Biology will be held on May 26 and 
29, «nd will relate chicily to the following subjects, viz. :— 

(1) Fhe meth ds of measurenient and registration which 
are applicable to the vital phenomena of plants, animals, 
and man ; (2) the methods and instruments employed in 
physiological opturcs and acoustics ; and (3) the modes of 
preparing the tissucs of plants and animals for micro- 
scopical examination. Ixplanations of apparatus and 
instruments will be yiven by the President, Professors 
Donders, Icrins, Marey, Crum Brown, M. Foster, 
Flower, M‘Kendnick, Thiselton Dyer, Messis. Liebreich, 
Pritchard, Mosso, Gaskell, and others. 

The Conferences in Physical Geography, Geolozy, 
Mineralogy, and Meteorolugy will be held on May 30, 
and June 1 and 2, and the following gentlemen have pro- 
taised to take part :— 

Mr. John Evans, F.R.S., gencral address on the objects 
exhibited in the scction. In Meteorology, I’rof. Roscoe, 
| Mr. T. Stevenson, Mr. R. H. Scott, Mr. G. J. Symons, 
Dr. Mann, and Mr. Galloway. In Geography, Major 
| Anderson, Lieut. Camcron, Mr. Clements Markham, Col. 
| Walker, Professeur Forel, Prof. Wyville Thomson, and 
Mr. Francis Galton. In Geology and Mining, M. Daubrée, 
Prof. Ramsay, Mr. Rance, Baron Von kttinghausen, and 
Mi. Topley. In Mineralogy, &c., M. des Cloiscaux, and 
he Rev. N, Brady. 
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NOTES 
fur Eighth Annual Report of the Geological and Geogra- 
‘hical Survey of the Territories, under the direction of Prof. 
- V. Hayden, has just been issued from the U.S. Government 
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Printing Office. It is a report of progress of the explorations, 
mainly in Colorado, for the year 1874, and contains twelve 
articles in 500 octavo pages, and eighty-eight illustrations, in- 
cluding maps and sections, It commences with an introductory 
letter to the Secretary of the Interior, under whose auspices the 
survey is conducted, which contains a general account of the 
organisation of the variou: field divisions, and the progress of 
the work. Following this is the part devoted to geology, mine- 
ralogy, and mining industry, containing the reparts of Prof. 
Hayden, Wm. II. Holmes, Dr. A. C. Peale, Dr. F.M. Endlich, 
and Samuel Aughey, Ph.I). Dr. Hayden’s report is devoted to 
the special geology of the eastern part of the Rocky Mount ins 
in Colorado, the Arkansas Valley, and portions of the Elk 
Mountains. The report of Wm. HH, Holmes is devoted to the 
geology of the north-western portion of the lk Mountains. The 
report of Dr. A. C, Peale gives the general and special features 
of the district assigned to the middle division of the survey, viz., 
the country lying between the Grand and Gunnison rivers west 
of the 197th meridian. = Dr. If. M. Endlich reports on the San 
Juan country, giving chapters on the metamorphic, volcanic, and 
sedimentary areas and mines of the region, All these reports 
are abundantly illustrated with woodcuts, sections, and gevlogical 
maps. Dr. Samucl Aughey has an interesting and practical report 
on the superficial deposits in Nebraska. ‘The second paper is 
devoted to palwontology, and contains papers on the flora of the 
lignitic formations of North America, by Mr. Leo Lesquereux, A 
large number of new fossil plants are described and illustrated in 
eight plates. Following the paleontology is the report of Mr, 
W’. LE. Jackson on the ancient ruins of South-western Colorado, 
Eight?plates of the cliff-houses, cave-dwelimps, and other 1uings 
of the Maucos, Mcllmo, and Hlovenweep rivers accompany the 
yeport, Following Mr. Jackson’s interesting 1eport is an article un 
tie zoological work for 1874, It contains descriptions and figures 
o} several new species in conchology. The last division of the 
volume compuises the portion devoted to topogiaphy and peo- 
graphy, containing the following reports :— Mr. Henry Gannett’s 
onthe middle district, Mr. S. 1B. Ladd’s on the northern district, 
and Mr, A. 1). Wilson’s and Franklin Rhoda’s on the San Juan or 
southern district. These reports give the general topographical 
features of the areas surveyed, the means of communication and 
elevations of principal points. A complete table of contents 
and exhaustive indexes accompany the repu:t. “There ts a general 
index of systematic names. 
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ORDERS have been given by the French Mitmoter of Pubhe 
Works for entering into a contract for the construction of the 
large refractor, whose length will be seventeen metres, A sum 
of 210,000 fiancsjis to be paid to M. Iiichets when the 
work is completed. The huge imstrument is to be delivered 
two years hence. It will not be placed under a movable 
shade like the great reflector, bul a cupola of requisite dimen- 
sions is to be constructed. All these arrangements have already 
been devised by M. I cverrier. 


IN a lecture on the Geographical Distribution of Birds, the 
first of a course delivered by Mr. R. B. Shape, on the 2nd 
inst., at the St. John’s Wood Assembly Rooms, the lecturer ex- 
hibited, by the oxycalcium liyht, a large series of maps of the 
world, about fifty in number, each coloured in that part only 
where the bird he was speaking of is distributed A carcfully- 
painted slide of the bird, from the pencil of Mr, Keulemans, 
was also introduced with the description of the plumage of each 
species, and in association with the map of its distribution. 


A PLAGUE of Field Voles (Arvoricola a,restis) has recently 
visited some of the pastoral farms of Upper Teviotdale and the 
adjoining districts, which has led to the appointment of a com- 
mittee of the Farmers’ Club of the Locality for the purpose of 
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estimating the amount of the damage done, This was found to | and Science was held at Whitehaven, when an instructive inau- 

be very consideral,le, the vermin eating the pale and succulent | gural address was given by the Bishop of Carlisle, the President 

bases of the grass, as well as the young shoots. No great de- | of the Association. Other interesting papers were read and 
struction of other vermin has occurred in the district, so it cannot | excursions made, including a geological excursion along the 
be said that the Voles have become particularly abundant from | coast under the guidance of Mr. J. C. Ward, and others. <Ac- 

that cause. Similar plagues have before now occurred in the | counts of some of the confederated societies were given, and 

New Forest. altogether this first meeting of the Association promises well for 

A SCILNTI¥FIC Society and Field Club has been formed in the | jts future and for the cause of culture in Cumberland. 

northern burgh of Inverness. We have received the inaugmal THE Cape of Good Hope University has decided to throw 

address of the President, Mr. William Jolly, on ‘‘ The Scientific | open unreservedly degrees, honours, and pecuniary emoluments 
Materials of the North and our Scientific Work.” Mr, Jolly | at the disposal of that body to candidates who desire to bé 
has lofty ideas of what the work and influence of such a socicty | examined in places beyond the bounds of the Cape Colony, pro- 

should be, and we hope his address will have a stirring effect | vided the Government of the Colony or the State in which such 

upon the members, Inverness is a fine centre for a field-club, | candidates reside shall be annual contributors of 200/. to the 

especially in the region of yeology. We are also glad to see | funds of the University. 

that a Monmouthshire Geological Socicty has just been formed ; 


Dk. M. T. MASTERs has been experimenting on the functions 
its first general meeting was held on the 2nd inst. 


: ; of the nectaries formed by the small cup-shaped petals of /7//- 
THE Guographial Magazine for May contains an article on the | Jorus, and finds that they absonb or digest nitroyenous substances, 


prospects for the Arctic Campaign of 1876. While we must be | repenting in all respects the phenomena of the eaves of Lresra 
prepared for the necessity of the ships spending a second winter | and /yvsca. t 


in the north, the writer thinks that possibly the Pasdura, which 
goes out this month for news and letters, may meet them coming 
vut of Smith Sound, “ with their work done, their great enter- 
prise completed.” ‘There is also an article, with map, on the 
Island of Socotra, which the British Government have arranged 
to occupy, and another by M. Venyukof on New Maps of Mon. 
yolia, 


We have received from Prof. Sachs a reply to Reinke’s serics 
of papers “ Untersuchungen uber Wachsthum” 1m the “ Botanische 
Zeituny” challenging the correctness of experiments made in 
Prof. Sachs’s laboratory at Wiirebuig on the rate of growth of 
plants ; also a lecture on the ‘* Nourishment of Plants,” giving 
a popular account of the state of our knowledge respecting the 


phenomena of plant-life. 
"LHE Supplementary Part, 46, of Jetermann’s Milhetlungen | 


ruluable memoir on the Pekm Diain and the neigh- : 
soe ebare : ane mene i ' Sie ees o° | cole, that seeds germinate much more quickly when watered with 
bouring Mountain-land, by Dr. Bretschneider, Physician to the , 
eer : . } water containing camphor than with pure water. 
Russian Embassy at I’ekin. It is accompanied by a map of | 
Pekin and the «istrict around. 


M. Vocr., of Munich, has observed, says the Ae/eigue Lforti- 


THe Rev. S. J. Perry, F.R.S., has reprinted, in a separate 
; form, his “ Nutes of a Voyage to Kerguelen Island to observe 
Ar the Royal Geographical Society on Monday the following | the ‘Lransit of Venus,” fiom the Afonth. Thesc Notes refer not 
papers were cad : —'* The ( ountry and Natives of Tort Moresby, 


New (¢suinea,” by Mr. QO. C. Stone, and ‘* Phe Natives and 

Products ot Jy River, New Gumea,” by Signor L, M, | 
L’Albertis, Mr, Stone’s paper gave some details of the country | weeks, Many, besides astronomers, will find the narrative 
and the people, speaking, on the whole, well of the latter. | interesting and instructive. If. S King and Co., are the 
simor J) Albeitis’s paper pave somewhat similer details as to publishers. 

{ie county tn the neighbourhood of the bly River. lr. Mullens 

read a few notes, in which he described the details of his excur- | 
sions in different parts of Central New Gianunea, Sin Henry | 
Rawlinson hoped a * Cameron” for New Guinea would soon 


only to the mmediate olject of the expedition, bat describe in 
a pleasant way the voyage out and the nature of the desolate 
island which was the home of the various expeditions for many 


Krom Prof. O. C. Marsh we have received a paper on the 
principal characters of the Brontotheride (‘Pitanotherid.c of 
Flower, NATURE, vol. xiu. p, 327), im Which several additions 
are made to om knowledge of the group. Four genera he 
described, differing in the number of the always feebly developed 
incisur tecth, ‘The brain-case is shown to have been small. 
The toes were the same in number as in the existing Tapiis, four 
in front and three behind. All the known remains of these 
animals are from east of the Rocky Mountains, in the Miocene 
beds of Dahota, Nebraska, Wyoming, and Colorado. Figures 
of the skull, teeth, brain cavity, and fect, accompany the ! 
description. - 
THE additions to the Zoological Society’s Gardens during the 4 

At the Crystal V’alace Aquarium the hatching of the spawn past week include three Brown Llowlers (A/veetes fuscis) from ag 
of Axolotls has beer successfully accomplished. — There aie | New (sranada, a Brazilian Tree Porcupine (Cercodudes prohnsilisag 
tliree young “ broods,” and some still unhatched spawn, so that | ¢om South America, deposited ; two Leopards (iuv.) (take 
the changes in growth during the first few weeks can be seen pardus) from India, presented by Mr. Cp. we erisitts) from 
all together. W.T. Regiment ; a Grey Ichneur ae Water Ouzelsecial 

WE greatly regret to learn that the Massachusetts House of | India, presented bv. w. 41: ’ _ Frederick 
Representatives have by a majority relused to entertain at present | (Crs des ag yeti), European, re idibten 15), % Herring 
any proposal for a new and much-needed survey of that state. (| Swabey -” Black-headed Gull (227 d by Mr. Brazenor 5) 

a European, presente 


turn up, and that Mr. Young would be the coming eaplorer, and 
would force himself mto the lage and comparatively unknown 
regions of New (suinca. 

Lui rers from Sydney, dated March 17, inform us that the 
Governor of New South Walcs has provided M, J)’\tbertis with 
a steam-launch for the exploration of the Fly River, and that he 
was intendins to return to New Guinea ten days later. A public 
meeting was to be called at Sydney to provide for M. 1)’Albertis’s 
other expenses in connection with the expedition. | 








the 


We referred to the matter about a year ago, when everything | Gull-p ? veniatus) ‘ish Seas presented 
promised well (vol. xi. pp. 381, 497). We can only hope that | q Cc (Larus OO taine Fishes from me a Lepus "cuniculus) Arts 
the present unpatiiotic mood uf the Legislature will not last ie aera Smee ; five Common ts Hoffmann’s Slot! 
long. oy ine deposited by Master urchased 5 twenty Lane, ge: 
On Monday and Tuesday-week the first Annual Meeting | | Europea hoffman) from ait Mr. Win Drew, ings: 
the Cumberland Association for the Advancement of Litquord of | (Cholopus Ascension, presente y »asure 


: rature Crabs from the 
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SCIENTIFIC SERIALS 


Microscopwal Sctence _contains 
eral papers of importance. ‘The first is by Dr. Klein, en- 
ed “ Observations on the Farly Development of the Common 
out (Salmo fario),” in which the condition of the blastoderm 
tween the third and thirteenth day is described. The subject 
minutely treated, and the bibliography is very complete. —M tr. 
hn Priestley gives a résumé of recent researches on the nuclei 
animal and vegetable cells, and especially of ova, and after- 
ards collates the various statements, indicating their points of 
vergence. — The investigations of Pi of. KE. Auerbach and Stras- 
irger, of Ir. Oscar Heitwig and Van Bencden, (are those 
scussed.-M. Edouard Van Beneden’s valuable Contribu- 
ons to the Ilistory of the Germinal Vesicle, and of the first 
‘mbryonic Nucleus” contains much of special interest with 
eference to the relation of the germinal vesicle and the first 
Jeavage nucleus of the erg, especially with reference to the 
ifferent results anived at by the author in his study of the ovum 
f the rabbit, and M. Hertwig’s investigations on the echinoderm 
oxopneustes Ividus.--Mr. IL. R. Octavius Sankey gives a new 
yethod for examining the structure of the brain, and reviews 
ome points in the histology of the cerebellum. 71 he dye em- 
Joye for the staining is aniline blue-black, in which sections of 
-esh brain should remain twelve hours or so, and afterwards be 
ied. ——Dr. James Foulis gives a Jengthy memoir on the deve- 
opment of the ova and stuucture of the ovary in man and other 
nammalia. ‘Three plates accompany his paper. The author 
nainly devotes himselfin this communication to the description 
of the appearances in the ovaies of young kittens, and of the 
iuman feetus, with the object of demonstrating, in particular, 
hat whereas the eggs are derived from the germ epithelium, the 
mtrucnt cells of the ovum, or the follicnla: epithelial cells, are 
lerived from the cells of the stroma of the ovary.- Dr. Car- 
enter, in a paper on the genus Asferkiva of Sandahl, lately 
lescribed as /Zuechelina, by Dr. Bessels, reintroduces the earlier 
wccount of the genus, and figures if. 


Journal ef Potany, ~Among the more important articles on 
lescriptive and systematic botany in this petiodical since the 
ommencement of the current year are a description of Avemer 
upeirs, Ve Gall,as a Brinsh plant, by Dr. Trimen, with a 
date: a description of four new species of Muchsia from South 
America, by Mr. Tlemsiey, and a conspectus of the genus G4 ¢0s- 
nis, by My. Kurz, with two plates. © Mr. Sorby contributes a 
n»iper on the colowring matter associated with chlorophyll, in 
vhich he combats some of the conclusions of Pringsheim, and 
'rof, Church some further notes on plant-chemistry, with analyses 
MofLardmen salted, Chomlres crivfus, inwhich the ash reaches the 
very large amount of 14°15 per cent. of the am-dry plant, and 
Vasturtiium offcinak, and of the ash of the bud-scales of the 
ech, and of the female flowers of the elm. In the April 
wmber is the commencement of Prof. Je Bary’s very im- 
vortant report of researches into the nature of the potato-fungus, 
Aytophthora tnfestans. 


Tue QOuarter/y Journal of 


Although the articles in the Sia) Maturalisé are inunly of 
ocal interest, two notable exceptions are furnished hy those 
m ** Animal Psychosis,” by the Rev. J. Wardrop, and ‘ Ilus- 
rations of Animal Reason,” by Dr. Lauder Lindsay, portions of 
vhich occur in the numbers for January and April, both of 
‘hich we hope to see reprinted in a form to reach a larger 
wablic. There are a laige number of notes on the zoology of 
cotland, and Mr. A. Sturrock records an addition to the flora 
I that country in the discovery, in Loch Cluny, Perthshire, of 

aes Phos, hitherto confined to Lreland as far as the British 
slands ae concerned. Dr. Buchanan White and })r, Sharp 
ontinue their lists of the Lepidoptera and Coleoptera of Scot- 
and respectively. 


Pogcendorf’s Annalin der Physih und Chemie, No. 1, 1876. 
-In Regnaul’s eaperiments on the specific heat of gases, it 
vas necessary that the spiral through which the gas sfreamed 
hould have considerable length, so that the gas mipht fully take 
he temperature of the heating vessel, and fully yield up its heat 
1 the calorimeter. A correspondingly large size of vessel and a 
‘ge quantity of gas were required. In a new investigation by 

- Wiedemann, here described, the chief object was to diminish 

© calorimeter, and yet not compromise the yicld of heat of the 
» that is, to afford the heated gas as great a surface in as 
Fay & space as possible. Its heating vessel was a copper 
der stuffed with copper turnings and enclosed in another 


‘ 
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copper vessel containing water or paraffin to be heated. In the 
calorimeter the gas passed successively through three vertical and 
connected silver pipes filled with silver turnings, and gave its 
heat to the surrounding liquid. The author shows that his 
method is not behind that of Regnault in accuracy, and as the 
quantity of water was only a tenth of that which Regnault used, 
only a tenth part of the gas was required, to obtain as preat 
elevation of temperature. Thus eatensive results cowld be had 
in shorter time. The tabulated numbers for the seven gases 
examined do not materially differ from those of Keynault.—A 
paper by Dr. Ivorak follows, describing many interesting ¢a- 
periments on acoustic attraction and repulsion, le studies the 
case of rods im transverse vibration ; also the action of a screen 
in a sound wave ; acoustic attraction and repulsion of resonance ; 
also that in liquids and the phenomena in air columns thrown 
into continuous vibrations. —The observations of M. Plateau on 
liquid films are extended by Dr. Sondhauss, who cndeavoured 
to detexmine the extent to which different Inquids could be 
stretched in films in wire rings, observed such lamelle in closed 
vessels excluding external disturbances, measured with a balance 
their tension, and, with a manometer, the pressure of bubbles on 
the enclosed air ; he also measured the waght of such liumelhe 
and bubbles, whence their thickness might be inferred. With a 
simple contrivance, consisting ofa thin wire bent hortvontally to an 
angle and a straight wire placed acruss and diawn gradually away 
from the angle, it may be shown that all hquids can be stretched 
in lamelly, and different liqvids may be compared in this 
respect. But Ir. Sondhauss prefers the circular wire rings. Ile 
compares (as to siz) the tilms got from forty-six different 
hquids. Among some facts relating to durability of films, we 
note that one film from a pullaja decoction, to which a lite 
glycerine had been added, was produced tu a vessel on Ist 
Sept., 1872, and Jasted till roth March, 1873, or over half a 
year.- M. Groth communicates the results of a study ot the 
elasticity of rock salt hy observation of the velocity of sound in 
different directions in it, a method more easily carried out than 
that of M. Voigt, who measuied the elastic bending of rods of 
the substance. The researches of both leave no doubt that in 
revular ciystals the coefficient of elasticity, and therewith the 
velocify of sound, is a function of the direction ; and in accord- 
ance with Neumann’s theory, they vary symmetrically with refer- 
ence to the planes of symmetiy of the crystal. A geometrical 
plane of symmetry of a crystal is at the same time a physical 
plane of symmetry. A crystal may be detined asa homogeneous 
solid body whose elasticity varies with the direction.— We further 
note the first part of a valuable paper by M. Grotrian, on the 
constants of friction of some salt solutions and their relations 
to galvanic conductivity ; and some observations of M. Edlund 
on the connection of galvanic induction with electro-dynainic 
phenomena ; also, extracted papers on the occurrence of nitro- 
venous lon among the fumarole pioducts of Mount Etna, and 
on the thermo-cleciric properties of some calcareous spar, beryl, 
wdocrase, and apophyliite. 
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Revue des Setences Natwrilles, December, 1875.—The mo t 
interesting orginal observations recorded in this number are 
comtamed moa short paper by D. A. Godron, on fertilisation of 
flowers by Tlymenoptera. Near Naucy it i found that the 
hybrid produced by the fertilisation of 7 anauda grandiflora with 
pollen of /% offcinales results from the intervention of bees, but 
the converse hybril does not occur. M. Godron published an 
account of this in r&4q4. The reason for the non-occurrence of 
the second hybrid is that 22, es andiflora flowers earlier im this 
locality than 7° efiernals. M, Godron was able to produce the 
hybrid 2. grendiflora-ofiicinalis artificially, but never saw it a4 
a natural product tul March, 1874, when it was brought to him 
from 2 locality two kilometres distant from the first, On inves- 
tigation it was found that only 2. efecina/ts grew at this spot, 
and that owing to situation and sunoundings it flowered much 
earlier than in the other Jocahty ; but the hybridisation could 
only be effected by the carrying of the pollen of /. grandiflora 
two kilometres by bees.—- The summaries of French memoirs on 
science are full and valuable ; foreign summiarics of moderate 
extent are likewise given. 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, May 4.—‘' On the Absorptiun-Spectra of 
Bromine and Jodine Monochloride,” by H. E. Roscoe, F.R.S., 
and T, E Thorpe, 
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The paper contains the results of an exact series of measure- 
ments of the absorption-spectra of the vapours of the element 
bromine and of the compound iodine monochloride, made with 
the object of ascertaining whether the molecules of these two 
gases vibrate identically or similarly, their molecular weights and 
colour of the vapours being almost identical. 

A careful comparison of these Tables and of the map shows 
that, although both spectra contain a large number of lines which 
are nearly coincident, the spectra as a whole are not identical, 
either when the vapours are cxamined at high or low tempe- 
oe or when the length of the columns of absorbing gas are 
varied. 


Linnean Society, April 20,--G. Bertham, F.R.S., vice-presi- 

dent, in the chair. —Mr. Hudson, Dr. Prior, Mr. Stainton, and Mr. 
C. Stewart were appointed auditors for the current year.—Dr. 
Hooker, P.R.S., exhibited some specimens illustrating a com- 
munication from Dr. J. Kirk, which was read. This latter 
referred to the identification of the modern copal tree, 7rachy- 
lobium Tlornemannianum, with that which yielded the Zanzibar 
Copal or Gum Animi, now found in the earth on the east co1st 
of Africa, and often where no copal yielding tree now exists. 
Little doubt now rests as to the identity of the semi-fossil with 
the living tree, inasmuch as bijugate leaf, flower-bud, flower, 
ovary and stamens, characteristic of the latter have been dis- 
covered in the so-called Animi. Di. Kirk is inclined to account 
for their difference in quality by a molecular or chemical change 
in the buried material ; improving it thereby, and as a conse- 
quence increasiny its market value. - Mr. W. P. Tliern read a 
paper ‘On the African species of the genus Cufea, Linn.” As 
at present understood this genus belongs to the Old World, and 
the numerous American species that have previously been re- 
ferred to it, now find place. in other genera. All the species 
most valuable for economic or commercial purposes are confined 
to Africa or are of African origin. Of the seven Indian specics, 
one formerly was cultivated, but from its inferiority has since 
been discarded in favour of the African plants. The so-called 
wild coffee of Sierra Leone and Ternandy Po, and other berries, 
are occasionally used by the inhabitants of those places as coffee ; 
but they do not belong to the genus in question. The author 
distinguishes and technically characterises some fifteen species of 
coffee plant as indigenous to Africa ani its adjacent islands, 
They are:—r. C. arabica, 2. CL dbcrtca, 3. Co stem ophiylla, 4. 
C. sanmuchartir, §. C. brevtpe, 0. C. melanocarpa, 7. Cl mauri- 
tana, & Co Ahuro-arpa, 9. C. Avpoglauca, 10. Co microcar pu, 
11. C. aftelir, 12. C. sudeordats, 13. Cy rupirtsis, 14. OC. pasmiin- 
eile, 15 C. racemosa. We rejects some six supposed species of 
Afiican Coffecs, showing these Lelong to other groups. Of the 
15 species, 13 inhabit the African Continent, and 2 pertain to 
Mauritius and Bourbon; so far as yet explored, West .A\fmca 
furnishes 11 species, and but two are found in East and C entral 
Africa. Mr. tLiern descitves numbers 2, 5, 11, 12, and 13, viz., 
five in all as new species, and three others are Ms. names of 
specimens in the herbarium of the late distinguished Lotenist. 
Mr. Welwitsch. J]Te alludes to a pale-benuicd variety of the 
C. avadiva found by Vogel in Sierra Leone. By far the must 
interesting new plant commercia!ly and otherai-e i the Liberian 
Coffee in'roduced into this country in 1874, by Mi. W. Lull, the 
horticulturist. This is sail to he far superior to the ordinary 
coffee of commerce, C. arabica having larger beriie- a finer 
flavour, and being at the same time more robust and productive. 
—-A paper ‘‘ On the Classification of Narcissus,” by Mr. Shirley 
Hibberd, was announced.— Mr, Th'selton Jsyer read a note 
**On the Plant yielding Lattakia Tobacco,” and exhibited spe- 
cimens corrob: rating the conclusivns arrived at by hun. These 
latter are that Laitakia tobacco 1s produced bya different species 
to the Turkish, and that as imported into this country it consists 
of the flowering twigs made up into buhdles which have been 
smoked with pine wood.—J’rof. Jichie had a summary read of 
a further contribution of his to the botany of the Challenger 
expedition, viz., a List with Remarks of the Polynesian Alga 
collected by Mr. Mosley. Only a very few species appear ty be 
new to science.—Dr. Hooker communicated a paper of I. F, 
Reinsch’s, on New Freshwater Alg: obtained by the Venus 
Transit I:xpedition in the Island of Kerguelen. This being 
technical in character, was taken as 1ead. 


Chemical Society, May 4.--Dr. Gilbert, vice president, in 
the chair.—Light communications were made to the Society, 
namely :—On glycero-phosphoric acid and its salts as obtained 
from the phosphorised constituents of the brain, by Dr. J. L. W. 
Thudicum and Mr. C, T, Kingsett.—On some reactiqns of 
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biliverdin, by Dr. Thudicum.—On the r jené 
cal constitution and colouring power in ao aon ane 
Dr. O, Witt.—On certain bismuth comppy 44; ae M th 
P. Muir.—A new method for preparithydrocarh 
diphenyl and isodinaphthyl] and on the acy, hich ra . 
perature of metallic chlorides on certain Nos “ baat Ney 
nete on the occurrence of benzene in rosirii, oun ee fo 
Mr. W. Smyth.—On the action of water and’u 23); yt, 
solutions on copper, by Mr. T. Carnelly, and notes on. e 
riments made to ascertain the value of a proposed melHouy 

t 







determining the mineral strength of soils by means of wa 
culture, by Mr. G. W. Tight. 


Zoological Society, May 2.-- Robert TTudson, F.R.S., vi 
president, in the chair.— Mr. G. Dawson Rowley exhibited 
made remarks on a specimen of Aluchicrirhynchus nigripec 
from New Guinea, believed to be the first example of this ! 
bird which had reached this country.—IFxtracts were read frcly 
several Ictters received from l)r, George Dennett, F.Z.5., giving 
some account of the proceedings of Mr. L. M. D’Albertis, anc: 
of his recent expedition up the Fly River in December, 1875.—' 
Mr. J. H. Gurney, jun., exhibited and made remarks on ; 
example of the Lesser White-fronted Goose, from Mgypt, bei 
the first record of the occurrence of this species in Atrica.—\ 
Osbert Salvin, FL.R.S., exhibited and made remarks ona pie 
ofa trunk of a pine from Guatemala, which had been perforat 
by a Woodpecker (Afh/ane pes fornectiorus), for the purpose 2x 
storing acorns.- Mr. A. Grote exhibited and made remarks 
Col, Gordon's drawing of Oza fof, which was the origunal ; 
the figure given in the Society's Preceedimes for 1874.—-" 
George Bush, F R.S., read a memoir on the Ancient or Qua 
nary Fauna of Gibraltar, as exemplificd in the Mammalia; 
remim of the ossderous breccia, which occurs in the caves an 
fissures recently explored in different parts of the rack. --—-M§ j 
Busk, after a preliminary descuption of the geological feature: 
of the rock and its fossinferons caverns and fissures, treat 
specially of the various bones of the bear, cat, horse, rhinoceros, 
stay, ibea, anl other animals, of which the remains occur there, 
and proceeded to refer them to the specie. to which they seemed 
to belone.—Prof, A. UE Gow 4 read a paper on the anatomy 
of the Coles (Celias), whi” .¢ regarded as belonging to the Pici- 
fori greup of the divista” a Anomalozonatous birds according 
to his ananegement, but constituting an independent fumily.— 
A communication was read hom Mr. kk. 1. Layard, contaming 
the description of anew Blackbird (Zarvis,, from Vaviani, one 
of the Fiji dilands. The Rev. Canon ‘Viistran read a note on 
the occurrence of the Roebucl. in Palestine. 


Geological Socicty, April 26. Prof. 2. Martin Duncan, 4 
TRS. president, in tie cham.--The Rey, Ldwin Phil, Mot 
was elected a lellow, and Vief, Beyrich, of Berlin, a Fo’s 
member of the somety The following comantucations .3 
real: A translation of the notice by Capt. Miauh. of the | 
royal navy, of the occurrence of a submarine crater with,Ped 
Varbour of Kaavossera, in the Gulf of Arta Commuraall. 
by the Secretary of State for Loreyrn Athans. “ The 
history of the Dee, Wale,” by Prof A.C. KRam.ay, Mess 
The anthor stated that he regarded the valley of the 
mainly preglacial throughout, and shetche 1] the physical h, 
of the region through which ito runs. The silurian rocks 
much disturbed and denuded before and during the Carboniferou 
period, and the carbuniferous limestone wa. deposited very t 
conformably on the uptuine] edges of buth lower and upper 
silurian strata, and once spread all over the region, probably over- 
Jail by the inulstone git and&coal-measines, a5 nuw in the east of 
Denbighshire and Tdintshire. ‘The re,ion was again distw bed and 
elevated during the formation of the Permian deposits, and then by 
sub-acrial denudation a great part of the carboniferous series was 
removed down to the old plain of denudation of the Silurian 
rocks, the surface of which thus probably stood higher than it 
does at present, being in the midst of a broad continental area. 
}rom a consideration of the conditions of deposition of the 
Mesozoic and Tertiary formations the author concluded that, 
from the Leginning of tiie Permian to that of the Glacial epoch, 
the higher ground of Wales was land well raised above the sea. 
except perhaps during the deposition of the chalk, and th 
dusing all this period it was exposed to the influence of 1; 
acral agents of denudation. Tle indicated the condition, 
clevation of the old table-land of carboniferous rocks, ’ 
showe that it had poe a slope towards the east and u 
cast tu the extent of about 23 feet ina mile. The drainag . 
this land then flowed in an easterly and north-easterly direc ; 
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along the earliest channel of the Dee, which would be at an ele- 
vation from I, 300 to 1,400 feet higher than the present channel. 
uring the Glacial epoch ice-action deepened, and more or less 
odified the existing channel, and scooped out the basin of Bala 
ke, which was not previously in existence. The general 
esults of this investigation are as follows :— After the last im- 
rtant disturbance of the pre-Permian rocks, North Wales was 
tarved slowly and by sub-acrial agencies into its present 
mountainous form, chiefly between Permian and Preglacial 
times. ‘he work of the glaciers of the latter period somewhat 
deepened, widened, smoothed, and striated the minor outlines 
of the mountains and valleys, and excavated many rock-bound 
lake-hasins, but did not effect any great changes in the contours 
of the country. A minor submergence of part of Britain during 


Tee of the Glacial epoch produced no important effects on the 






agree outlines of the rocky scenery ; and the effects of sub-acrial 
Taste subsequent to the Glacial epoch have been comparatively 
all.~-On the Ancient Volcano of the District of Schemnitz, 
aarary, by Mr, John W. Judd. The old volcanoes of Hun- 
ry have long Leen known to present some very interesting 
Giastrations of the relations between the igneous rocks erupted 
ut the surface, and those which have consvlidated at a cons 
siderable depth beneath it. The district in which these pheno- 
ywena can be best studied is that of Schemnitz; but although 
this area lias been very carefully mapped and explored by a 
number of able investigators, the greatest diversities of opinion 
still exist concerning the relations of certain of the rock-masses 
exposed within it, Over an area nearlv fifty miles in diameter 
enurmous ac.umulations of aadéesite and guarts-andesite lavas and 
agglomerates have been eruptea, these now forming a group of 
mountains rising fiom 3,000 to 4,000 feet above the sea-level, 
and culminating in a preat ring of precipitous heights overlook- 
jug a depressed central area of oval form, the site of the famous 
nuuing towns of Schemmnitz, Nremnitz7, and Konigsberg. In the 
midst of thi. depressed central area there occurs a considerable 
development of sAyeditt lavas and tuffs, and more scattered 
vutbur.ts ef dasa’, Jiom the magnificent floras associated with 
the vanious volcanic tuffs, we hnow that the andesitic rocks were 
‘erupted during the eather portion of the Upper Miocene period 
tend the rhyolitic towards its cluse, while the basalts are pro- 
bebly of as late date as the Pliucene. Besides the rhyolite» and 
Hasalts, however, there are certain other iocks exposed in the 
etutral arca of the Schemnitz district, the relations of which it is 
rery Cifticult to uuderstand, These consist of (1) strata of Lower 
Tiias and Numuulitic ape, through the midst of which the vol- 
ante outbursts have evidently taken place ; (2) masses of highly 
netamorphic rucks, includip + quartzites, crystalline limestones, 
various schists, gneiss and Aplite ; and (3) undoubted eruptive 
rods, Which Lave usually been called “ syenite and granite,” 
butior which the names of ‘ diorite aud quarte-diorite ? would 
perhaps be more appropriate, inasmuch as the prevailing felspar 
im ther a always a plagioclase vanety. By Beudant and other 
varly writers the andesitic lavas were recognised as volcanic po- 
ducts of a comparctively recent geological period, while the 
*"pranite, syciaite, and ereenstore,” were resarded as being of 
far more ancicnt late. By von Pettho, Richthofen, and all the 
More lecent Investigators of the distiict, however, it has been 
cleanly perceived that the ‘‘gieenstones ” are cet tainly, like the 
ndesites, of Teitiary ape, and hence such names as ¢ yreen- 
stone-trachy te” aud © propylite”? have been applied to them. 
“he studies of the author of the present memory, both in the 
ied and in the cabinet, have led hin to the conclusion that the 
granitic, porphyritic, and lava rocks -which were formerly called 
*syenite,” “gigenstone,” and ‘*trachyte”’ respectively —a7 eal] of 
sunuar comfor.teu aud equivalent age, and that they differ only 
wm their more or less perfect state ot crystallisation, the result 
evidently of variations in the conditions under which they have 
consohdated. He is further led to regard the metamorphic 
Masses, around the several intrusive centres ax bemy not, as has 
hitherto been maintained, of Primary ” (Devonian or Permian) 
but simply Triassic rocks uffected by local or contact meta- 
Orphism. The real structure of the preat Schemnitz volcano 
tebe joenied by von Pettko in 1848, though this author 
elevation ly regarded it as presenting an example of a ** crater of 
vol“ano iz The history of the formation and destruction of this 
scattered ae shown to be as follows :~-Alter some small and 
close of the ones of rocks of acid composition towards the 
lavas of the neocene period, the grand eruptions of andesitic 
velrano of larson’ began, through the agency of which a 
by both cen aa dimensions than Etna was gradually built up, 
a and lateral eruptions, In the midst of this 
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volcano a crater of enormous dimensions was formed, doubtless 
by some great paroxysmal outbreak, and by the subsequent 
subsidence of the mountain the sea gained access to, and by 
denudation greatly enlarged the area of this ‘ Caldera.” Then in 
the central Jagoon of the caldera a number of minor eruptions, 
first of acid and then of basic rocks took place ; and the volcano, 
which at this period of its history must have closely resembled 
the existing island of Santorin, was again upheaved from beneath 
the sea, and exposed to the wasting effects of subacnal denudation. 
The gradual decline of the volcanic forces in the distret was 
marked, as is usually the case, by the appearance of hut and 
mineral springs, discharges of yas, occasional varthquakes, &e. 
While affording such remarkable example: of the perfect trans 
sition between the so-called plutonic and the voicanic classes of 
rocks, and of the phenomena of contact metamotphism, the pra- 
nitic masses of the Schemnitz district are without question truly 
tnutrusive ; and a careful study of them lends no support what- 
ever to the hypothes's that such rocks may be furmed Ly the 
extreme metamorphism of sediments 77 sz/u. There 1s the most 
complete proof that in the Schemnitz district the formation of 
true mineral veins, containing gold, silver, and other metals, has 
taken place within the most recent geological periods ; in some 
ca:es, indeed, at a later date than the Pliocene. 
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Institution of Civil Engineers, Apiul 25.-—-The frst paper 
read was Gescriptive of the “ Dhu Heartach Lighthouse,” by Mr. 
David .Alan Stevenson, B.Sc.—The second paper read was ‘* On 
the chanyes in the tida] portion of the river Mersey, and in its 
Estuary,” by Mr. James N. Shoolbred, L.A., Assoc. Inst., 
CL. 

May 2.—Mr. George Robert Stephenson, president, in the 
chair.-— Phe paper read was on fascine work at the outfalls of 
the Fen Rivers, and reclamation of the foreshore, by Mr. W. 
IJ. Wheeler, M. Inst. C. bk. 


BERLIN 


German Chemical Society, eb. 28.—A. W. Hofmann, 
president, in the chair.—I1, Ritthausen described a crystalline 
constituent of vicia saliva vicin, Cyll,,NyQ0,, which, treated 
with sulphuric acid, yields a sulphoconjugated acid, exhibiting 
blue reactions with baryta water and ammonia.—K. Schit/ has 
transformed chloraechyl-aldehyde by heating it with acetate of 
potassium into the diacetate of ethyhdcne, ‘The former body is 
therefore chlori-acetate of ethylidene, 

CEY,--CIL. Cl- -O—CO —CH,. 

—KK. Barth, by treating 1esorcme with hydrochloric acid, has 
produced an anhydride of resoicine, Cyli,OlLO.C MOF, a 
dichroic substance, preen in reflected lizht and red in solution.— 
O. Wilf published considerations on the constituuon of organic 
dyes. —M,. Nencky has found indigo in the urine of dogs fed with 
indol.—A. Oppenheun reported on various researches on aceto- 
acetic ether, “Together with Li. Precht, he has simplined the 
method for obtaining this substance in large quantities. The 
vapour density has been taken, and it has been explamed why 
no hydrogen is evolved duting the action of sodium on acetic 
ether; the reason being the transformation of acetyl, C11,CO, 
into oxethyl, CH;CI1,0. The same chemists have discovered 
a practical method for obtaining dehydracetic acid, CHO, by 
passing aceto-acetic ether through heated iron tubes. ‘lhey 
described its ethyl-compound and the action of potash on dehy- 
dracetic acid: CyllgO,. + 3HO = 2CyH,O, (acetic acid) + 

CallgO (acetone) + CO, Baryta furins at the same time a 
substance resembling orcine. Yhe same chemists tound acctic 
ether, whe heated, to yield ethylene and acetic actd,—A. 

Qppenheim and C. Ikmmetling have studied the action of oay- 

dising agents on osyuritic acid. The result is an acid, Cy 40g; 

to which they give the nume of hydio-orybenute acid By 

fusion with potash, it yields Lenzoic acid and water. 

March 13.—A. W. Hofmann, president, 11 the chau.—Dr. 
Kadziszewsky has transformed phenylacetie acid 

Call, .CH,. COOL 

into the corresponding aldehyde and_ alcohol 3j, phenyl-cthyl- 
alcohol C,H, . CH, . CHQUH, liquids boiling at 207° and 212°. 
—F, Salomon has compared the properties of oxalurate of ethyl 
obtained by synthesis irom urea with chloro-oxalate of ethyl 
with that obtained from oxalurate of silver. He has found 
them identical in the properties. Amongst other reactions he 
remarks that both with oxide of silver yield parabanate of silver. 
—V. Meyer and several of his pupils revert to the reaction 
which mixed azocompounds :— 
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CH NNO, + CLII,NO.Na = NaNO, -++ C,H,N,.C,H,NO, 

Nitrate ot Socdium- Nitro-ethyl- 

diavabenzo] nitio-ethane. avopheny! 
By generalising this reaction the following compounds have been 
prepared ;--By V. Meyer : azonitropropylphenyl, 

C,HLNLC HNO, 5 
by “PT. Bacbieri + azonitroethylparabolyl, C;H SN C,ILANO, ; and 
azonitiophenylorthobolyl, C-,NeC,H,NO,; by H. Wald: 
avonitroethylparabromophenyl, Cgll,BrN,CoH NO, ; by F, 
Hallmann : azonitroethylnitrophenyl, Ct y.NON Cyl yNO,.— 
V. Meyer and M. Lecco described the following reaction :— 
CH,CH CBr, (NO,) + H,NOH = 2liBr+ 
Inbromoutropropau, —§ Hydioxylamine. 
CH,. CH... C = NOH(NO,). 
Propyluitrolu acid, 

—W. Michler described the following reactions :—- 


COC], + NH(CsH5), = HCL + CONCH.) 
t aFQe 


Oxychloride - 
se Aon. Diphenylamine 


This, wth ammonia, yields the urea, CO(NEL,) . N(CgH;)e ; 
and with antline the urea, CO(NHCH,). N(CgH,).. Oxy 
chloride of carbon and ethylaniline yields the chloride— 

yw! 

CON (CoH) (Calls). 
If, instead of monoethyl-aniline, dimethylaniline is submitted to 
the action of oxychloride of carbon, the reaction passes in a 
different manner, namcly :— 

2N(C,H (CHa )g + COC, = TIC] N(C,LL,)(CH.), + 
Dimechyltaxiline Wvdroc hl ate of dimethytaniline 
N(CH), Cg lTgoOC] 
Chloride of dimethylamidobenzoic acid 

The acid is easily ubtained, and proves to be identical with 
dimnethylamidoparabenzoic acid.—-P. Claessen proved ihe identity 
of rhodan-acenc acrud of Hemtz with what Vollhardt called 
worulfucyano-acetic acid. —C, Reimer has obramed the following 
very remarkable result of the action of chloroform on an alkaline 
solution of phenol, viz., salicylous acid. ‘This reaction may be 
generalised. Cresol and other phenols offer similar results. — 
QO. Biaun described an apparatus destined to retain the solid andl 
liquid parts of smoke, as also those parts that may be absorbed 
by sulids of liquids, He likewise described a similar apparatus 
for 1etaiming: spari.s —E. Schunk and IL Ruemer gave details 
on the preparauon of isoanthraflavinic acid and a comparison of 
It) properties with apthraflavimc acid. The described substi- 
tuon-cCerivatives with four atoms of bromine and with two 
tavlecules of acetyl, ethyl, and methyl respectively. — F. 
VTieman has trinsformed vandline by acetic anhydride into a 
coumarne, The corresponding acid is ferulic acid. Le drew 
attention to the relation of vanillinic and coniferylic derivatives 
which cuntesponds to that of benzoic and cmnamic compounds. 
~ F. Tiemann and Hf. Haarmann have found in vanilla besides 
vanilline, vanillic acid, resin, and fat. 


PARIS 

Academy of Sciences, May 1.—Vice-Admiral Paris iu 
the chau.—The following papers were read :—Duiscovery of the 
small planet (163), M. Leverner. [1 was discovered at Toulouse, 
April 20, by M. Perrotin.--On the clectro-inotive torces produced 
en contact, of liquids separated by capillary diaphragms of any 
naturc, by Vi. Becquerel. = Using dilute instead of concentrated 
hyuida, he finds the clectromouve furce increases with the time 
of contact reaching amaxunam. The action probably consists of 
aconecnsation of acid and alxahne paiticles on the faces of the 
diipuraym, just as gases are condensed im porous bodies. — 
Qu the oscillations of temperature of half January, half Feb- 
suary, and half April, 1576, by M. S.inte-Claire-Deville. 
In April there was a minimum about the 15th; in January 
ard February about the 12th.—On miciochnic felspar and 
on andesine, by M. Sainte-Claire-Deville.—Microscopic ex- 
amination of orthuse and of various triclinic felspars, by 
M. Des Cloizeaux.—On clectric polarisation, by M. Du Mon- 
cel. An electrified plate sheathed with oxyyen may pro- 
duce a ditferent effect from an unclectrified plate so sheathed, 
the electric vibrations continuing after the electric source has 
ceased (phosphorescence is analogous). The author studies this 
with hard stones , he also studies the effects of polarisation with 
induced currents, effects of local currents in stones, é&¢c.— Note on 
the theory of several hydraulic machines of his invention, by M. 
De Cahyny.—-On the embryoveny of Ephemera, especially that 
of FPalingenia vervo (Olivier), by M. Joly.—On fishes of the 
Ceratodus group in the river Fitzroy, Australia, by M. de Cas- 
telnau.- New researches on gallium, by M. Lecoq de Bois- 


New chloride. 


baudran.-—Experiments on solar heat, by M. Salicis. <A sealed 
packet (of 1868) relating to utilisation of solar heat by reflectors, 
&c. He describes a heliodynamic and a heliostatic apparatus. — 
Researches on the compounds of pure carbon in meteorites, Dy 
Mr, J. Lawrence Smith.—On the Phylloxera which comes from 
the winter egg, by M. Boiteau. Direct application of sulphide ot 
carbon in the treatment of phylloxerised vines, by M. Allies.—« 
On a new mode of cultivation of the vine without pruning, by M' 
Martin. —On the employment of the method ofarticulation in edu 
cation of deaf mutes, by M. Iloudin.—Observations of planetl 
at the Observatory of Marseilles, by M. Stephan. —Phenomens 
of interference obtained with thin sheets of collodion, by M, 
Gripon.—On the distribution of magvetism in cylindrical bars; 
by M. Bouty.—On the transmission of electric currents by deri 
vation across a river, by M. Bouchotte ; an experiment mace i 
1858. An air line of 300m. (with battery) ou one bank of . 
river, was connected by both ends to earth, and a similar line o1 
the other bank contained a galvanometer. On the battery circui 
being closed, the needle was deflected.—On a new system ¢ 
electro-magnet with flat spirals, by M. Serrin. The wires ¢ 
bobbins of electro-magnets, used in regulators of powerlt 
electric lights, sometimes become sv hot as to fuse the insulatin 
matter surrounding them. M. Serrin forms his electro-magns 
spirals of metallic helices without insulating cover, and s 
arrauged that} the spirals cannot touch one another. 1] 
hollows out his helice from a copper cylinder of thick 
ness equal to that of the bottom, and he covers the cu' 
with vitreous enamel. The s;iral may be raised to a ri 
heat without the sensibility of the apparatus being affected. 
On a new sulphate of potassium, by M. Ogier. —On the orig 
of stripe in puddled iron, by M. Le Chatelier. The strt 
results from small fusibility of partially peroxiatsed scori.e, an 
from the comparatively low temperature at which the puddli 
is done.- -On a new crystaluised organic substance, by } 
Loiseau. It is called rafinose, aud was pot in investigating t 
most favourable conditions for extraction of sugar from cmolas 
by means of the sucrate of hydrocarbonate of lime. (3 rystall 
raffinose has the formula C,, H1,Q0,.—On a new method cof study 
the respiration of aquatic animals, by MM. Jolyet and whReégné 
The object is to heep the medium always in the normar ’> 4 
however lung the experiment. In a limited closed space, c 
taining determimate quintihes of water and air, it was requit 
to inake air circulate m the water, tou absorb the CO, in prop: 
ton as it was exhaled, and replace O as it was consumed, 
fizure of the apparatus 1s given.- On the crystalline system 
various substances prescuting optical anomalies, by M. Malla 
— The clephants of Mont Dol; dentition of the mammot 
distinction of upper and lower molars, mght and lett, by 
Sirodot.- -On the cranial cavity and the postion of the op 
orifice in Steneosaurus [leberti, by M. Morel de Glasville. - 
new thermo-cautery, by M. Paquelin. It depends on the p 
perty which platmum has, of becoming incandescent (once 1 | 
been raised to a certain degree of heat) in a gascous mixture 
air and of ceitain hydrucarbonised vapours, 
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others, the qualities in which they themselves are defi- 
cient, Aided in the work of comparison by the purcly 
scientific systeim of classification now first adopted, the 
Investizator will find much to suggest new trains of 
thot .ht,as the science teacher will find new and improved 
meats for inculating the truths of nature. While the 
scivniific Instructor, the student, and the mechanician 
will find cnough to absorb their interest, the general 
public will find infinite interest in much of the apparatus 
exhibited. 

“There are already indications that the magnificent 
collection of scientific treasures brought together at the 
cost of much ability and energy on the part of the authori- 
tics of the South Kensin; ‘on Museum will hardly be per- 
mitted to suffer redistribution to the four corners of the 
earth, Ceitvn precious re'ics~ the pride of Universities 
and museums will probably be claimed at the conclusion 
of the Lvhibition by their proper owners; but it is more 
thin ‘oubtful whether the makers of many of the most 
parfect modcin mstrumerts would not prefer them on 
view for an indetimite period rather than withdraw them 
altogether. Many of them have signified their willmgness 
Lo present the nation with then exhibits out of hand, and , 
there are other signs thata proy ct not new, but dormant 
for some tune past will shortl be revived. It is that of 
establishing in Londen an an. lo,uc of the Conservatoire 
des Arts ct Métiers at Paris, of which a very poor imita- 
tion, if it can be called an immation at all, exists in the 
Patent Museum. The present opportunity of forming a 
scicntilic and imdustrial museum, which would be the 
envy of Furope, appears to many scientific people too 
vood to be lightly foregone.” 


~—— 


Vhe Stiaaaud, i an articic on Wednesday last weck, 


| 
Says : 


“ The result is a collection which will delight the heart | 
of every scientific man, and even to those who merely 
dabble im science the mterest will be very great. ... 

* Thu the new loan collection of scientific instruments | 
wil be an exhibition popular with and largely frequented 
hy tuc general public was probably never expected by its 
ol-inators, but to scientific men, whatever be the branch 
of the subjects to which they give their attention, the 
collection will be of the highest interest. In its way it is 
ccrtunly alto ether unequalled, and we may presuine 
that the intelligent pleasure of the comparatively sinall 
nuinber of visitors will amply compensate its originators 
for the absence of the classes who have formed the vast 
Majority among the pations of the former mtcrnational 
cahibitious,” 





a 
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The Daly Si legraph of Monday writes as follows :— 

‘ By her presence on Saturday at the assembly which 
has thus hopefully preceded the public opening of the 
exhibition in the galleries bordenng the garden of the 
{loirucultural Society, the Quecn stamped with an ap- 
pioval not Jess enlightened than gracious and kindly the 
wiost interesting and valuable scientific display that 
has ever been organised in this or any country of the | 
world... . 

*‘*Many discoveries have been and are yet to be 
achicved by means of instruments exhibited in that grand 
ccllection at South Kensington ; and we may reasonably 
infer that had it not been for the invention of certain 
apparatus the most important natural truths must have 
remained unknown. In the Loan Exhibition at South 
Kensington is laid the basis of a Science Museum such 
as was strongly recommended in the repoit of the Royal 
Commission on Scientific Instruction, over which the 
Duke of Devonshire presidcd. ‘The Conservatoire des 
Arts et Mctiers in Paris appears to have been the model 
observed by those most intercsted in the new scheme ; 
and, the co-operation of foreign countries having been 


obtained, a collection which illustrates the past struggles 
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as well as the existing triumphs and aspirations of science * 
is now accessible to all who desire instruction of so wide 
and so elevating a character. 

“ Though it is utterly impossible within the compass of 
this notice to indicate a hundredth part of the wonderful | 
attractive collection spread through these five rooms ug? 
stairs, we may at least assure all intending visitors that, + 
with catalogue and handbook to guide and assist them,: 
they may employ, to inestimable profit, half a long day 
in looking at object after object, and will then feel thé 
necessity of another visit. Such a book [the Handbook} 
is acyclop.cdia of useful knowledge in itself. Nor can 
the admirable arrangement of objects be passed over 
without praise. The inevitable fatigue of studying ats 
tentively a vast scicntific museum is reduced as much ag 
possible by the perfection of system and method, 18 
classifying the objects, and in placing them well withid 
vicw.” 

The Luecuees says: - 

“Owing to the excellent organisation which was mace 
at an early date, and the support which has been afforded 
from al] quarters, the exhibition seems likely to be even a 
greater success than was eve: dreamt of when it was at 
first proposed.” 


Speaking of the Conferences the same journal goes cn 
to say. 


“Tf these lectures and discussions are printed and 
collected into a volume, as there 1s some talk of dome, a 
most valuable addition to scientific literature will without 
doubt be made, especially if permancnt photographs of 
the chicf objects be taken and added to it by way of 
illustration. The conference room, however, 1s very 
smu, and a bad shape for such a purpose ; and if the 
meetings are ay fully attended as one my expect them 16 
be when lcctures are to be delivered by such pentlemcen 
as we have above mentioned in connection with the 
mechanical section, and by equally eminent ones in other 
sections, there is cvery hkehhood thit it will b. foung 
altogether too sinall and contincd, in which case mogt 
probably the meeting will adjourn to the arna of thee. 
Albert Hall. There can be no doubt that the exhibiica 
aud meetings themselves will do much to fiither scicnce 
in this country, but it is hoped that stall more lastirg 
rcsults will accruc, as was shadowed foul by the Lord Pre 
sident and the Vicc-prcesident of the Council on Euncttion, 
the Duke of Richmond, and Viscount Sandon, at the first 
mecting ot the general comuuttec, who referred to thy 
recommendations of the Ruyal Commission on Scicntifi: 
lustruction with regard to the creation of a scieng! 
museum, and capressed a hope that the loan collectio. 
might become the means of devi loping the educational ami 
other depariu.cnts of the South Kensington Muscuin intoa' 
similar muscuni to the Conservatoire des Arts ct Méticr: 
in Paris, which would tend to the advancement vf science 
and industrial progress in this country.” 


Last weck’s /rvuz speaks of the collection as follows :—~ 
“The success of the Loan Collection of Scientifi¢ 
apparatus, to be inaugurated by the Queen this day 
(Saturday) is no longer a matter of doubt. The ivi 
tations to contribute have been responded to by th 
scientific world, both at home and abroad, with owed i 


liberality, while the mass of material which has flowed i 
from all quarters has becn dealt with by able and judt- 
cious hands. That the opening should have been some- 
what delayed seems, too, rather a matter for congratu- 
lation than otherwise, as the completeness of the exhibition 
has been in consequence increased. f the five sections 
under which the exhibits are grouped, it is truce that some: 
are still inadequately represented ; but the very great | 
interest of the physical and mechanical groups more than” 
compensates for any deficiencics under the heads of che-; 
mistry, biology, and geology. 
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“ The particular advantage which attaches to this latest 
modification of the now somewhat discountenanced Inter- 
national Exhibition is, that it brings together apparatus 
and models which the most attractive World Fair would 
never have drawn from their retirement. Men of science 
and students, as a class, are not influenced by the induce- 
ments which are most operative with ordinary exhibitors ; 
but none the Icss is it necessary for the advancement of 
knowledge that their treasures should be, from time to 
time, examined and criticised by their fellows. 

“There is much of intcrest in the geological and geo- 
graphical sections, though nothing very new. Of the 
metallurgical division—with a miserable dozen exhibits 
out of a total of nigh on five thousand—what can be 
said? Is metallurgy devoid of scientific interest? Or 
has one of the greatest of England’s industries no fol- 
lowers who care to do anything for its advancement? 
With this sole exception, the Science and Art Department 
must be held to have scored a great success, and to have 
saved the Government from the reproach of doing nothing 
for science. It only remains to hope that the magnificent 
collection which now fills the exhibition gallerics will not 
be dispersed without an effort being made to secure for 
the nation such portion of it as may be obtainable, and 
suitable to form the nucleus of a technical and scientific 
museum, on the plan of the Conservatoire des Arts et 
Métiers of Paris and the similar institutions to be found 
in every large German city.” 

Such is what may be called “lay” opinion upon the 
importance and success of this unprecedented Collection ; 
and that this opinion is endorsed by that of men of 
science themselves may be scen from the addresses of 
Mr. Spottiswoode and Dr. Siemens, which we are able 


to publish to-day. 
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THE REMINGTON TYPE-WRITING MACHINE 


re making comparison between the physical and the 

biological sciences, it is not diiticult to 1ecognise how 
it comes that they differ in one essential clement. In the 
piysical the foiccs in action are comparatively few, and of 
very different degrees of intensity. The centripetal and cen- 
trifugal tendencies, for instance, of moons and planets so 
far exceed the mutual attractions of the planets /zZer seve, 
that in the rough calculations of their orbits the latter may 
be omitted from consideration. 

In the study of the phenomena of life, however, the 
innumerable forces which are found to be in play are so 
fairly balanced in their magnitude and tendencics, that 
the task of dissociating and classifying them is almost 
beyond the means at the disposal of the human mind. 

In the study of the various machines which have from 
time to time been constructed with the purpose of econo- 
mising§ or superscding the employment of the engine 
-~muscle, expensive in the nature of the fucl it requires, 
although it is so economical in the way in which it uses it, 
a similar division may be made. In the steam-engine 
however developed, the waste of force essential to the 
working of the valves is nothing in comparison to the 
power employed, nor in the telegraphic needle is much 
done by the current except the actual record which it 
makes, 
ae biti looking at the scwing-machine or the more 
ae apparatus we can sce that the in- 
aah: rane stimulated by the idea of practical 

Pies een developed in a direction, not towards 
the discovery of more economic principles, 
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employment of forces already known in the mastery of 

complicated operations previously thought to be beyond 

the powers of any other mechanism than the hand of 

man. To obtain these results an entirely different con- 

ception has to be introduced. The power at the disposal 

of the operator has nut to be directed simply to the per- 
formance of a single operation, like the movement of the 
necdlc in the sewing-machine or the impressiny of the letter 
in the type-writer, but has to be distributed so that it may 
perform a series of simultancous operations, all leading 
to a complicated result. The treadle of the sewing- 
machine in its movement, besides the rise and fall of the 
necdle which it produces, works the thread loop-slip, 
shifts the fabric, and unwinds the cotton. The pressure 
on any one of the keys of the type-writer, besides the 
impression which it stamps upon the paper, shifts that 
paper. inks the type, and places cach letter in its proper 
sequence. 

In order properly to balance all these varied actions, 
vreat ingenuity and much practical experiment are neces- 
sary, and of the “Remington Type Whiter,” the only 
satisfactory instrument of the kind yct brought to public 
notice, the introducers, the most prominent of whom is 
Mr. Jefferson M. Clough, superintendent of the Reming. 
ten Armoury, tells us that “during the time required 
to perfect the invention, about fifty machines were con- 
structed, all upon the same gencral principle, but each 
differing more or Jess in the minor details.” 

This general principle is a most ingenious one. It is 
‘vident that the great difficulty in the construction of 
such an instrument is that it is necessary to have a large 
number of signs— letters of the alphabet, figures, stops, 
&e, pianged im such a manner that any one of them 
may. by the simple pressure on a cotrespondipg key-note, 
be painted m any required order or sequence upon a paper 
sheet placed ready to receive it. Vhere are many 
more or less claborate ways in which this may be accom- 
plished ; none, we believe, so simpl: as that adopted by 
the Messrs. Remington, Their apparatus may be com- 
pared to a piano, even in its details. There is a key-board, 
on each key of which the letter it impresses is to be found 
indicated. The depression of each kcy raises a hammer. 
This hammer, however, instead of being covered witha 
felted pad, asin the piano, carries at its extremity a type- 
cast letter, which, in place of a stretched wire, strikes on 
a piece of paper the impression of the letter which it 
bears. So far the similarity hetween the two instruments 
is very close. But to produce sounds and to perpctu- 
ate impressions in black and white in any dc finite 
sequence, are two very different things, the Jatter 
being much the more difficult; and herein lies the 
ingenuity of the principle adopted in the type- 
writer. The hammers, instead of being arranged in one 
line, as in the piano, form a circle, in the exact centre of 
which each type-Ictter at the end of its hammer-lever 
strikes upwards. Two keys struck at the same time must 
consequently cause two ty pe-letters to clash in their 
attempt to reach the same spot, the centre of the circle. 
This, however, does no injury to the instrument, although 
care must be taken not to cause it. Above the circle of 
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! levers the recording paper is situated, rolling on a drum, 


towards the operator, the whole being so placed that just 
ck that part of the 
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paper on which the letter has to be impressed is nearly 
over the middle of the lever-circle. The depression of 
the key first moves the paper into the exact position and 
then prints the letter, figure, or stop. An independent 
key produces the blank between each two words. 

The method of inking is cxcellent and unexpected. A 
strip of fine fabric, saturated with the ink js carried 
between two rollers so arranged that it intervenes e/zween 
the paper to be printed on and the centre of the lever- 
circle. The type-carrying hammers do not, therefore, 
strike the paper itself at all, but only the ink-saturated 
hand, which, as a result of the percussion, comes in con- 
fact with the tecording piper, dat cxly in the parts 
where conti és made. which are rothing more nor less 
than those correspondine to the configuration of the Ictte: 
or figure employed. There is a simple shifting apparatus 
to carry this inking band from one roller to the other, and 
afterwards bach agin, which prevents the same part 
from being struck too often. 

A side lever shifts the piper at the end of each line, 
and a small bcll is struck to warn the operator when this 
has to be employed. 

Into further detail we need scarcely enter. The whole 
instrument is not larger than a sewing-machine. Its cost 
is twenty guineas. It only writes in capitals, the total 
number of keys | eine forty-four, arranged in four rows of 
eleven in each. Its simplicity is the best guarantee of its 
durability. 

As to the “typoscript” (in contradistincticn to the 
manuscript of ordinary handwriting), there is ne com- 
parison between its clearness and that of avere?  pen- 
manship. It has, in fact, all the appcarances of print, 
with its many advantases as regards legibility, com- 
pictness, and neatness. I¢:rors, if detected soon enough, 
can be corrected by the repetition of the word or sen- 
tence, and the subsequent obltteration, upon reperusal, of 
the faulty lines. ‘The ink employed can be transferred 
like transfer ink. 

The principal question which this bcautiful and in- 
genious little instrument suguests to our minds 15, whether 
it would not be bette: for every one of us to Jearn the 
Morse telegraph language, and employ ut for waiting uron 
all occasions instead of the cumbrous lettars now in 
vogue, Thoughi is nore quick than formerly, Germany 
is rapidly rejecting its archaic type ; why should we not 
¢o further and write in Morse, where spots and horizontal 
lines do duty for all necessary signs, and type-writers of 
the simplest form would be required ? 


ORIGIN OF LIFE 

On Fermeniation, Wy P. Schutzenberger, Director at the 
Chennical Laboratory at the Sorbonne. With twenty- 
eight JHustrations, (llenry S. King and Co., 1876.) 

Sur la Gendratton des Fer ments. Par ¥.. Fremy, Membre 
de VAcademie des Sciences, Professeur de Chimie 
ti PEcole Polytechnique ect au Muséum d’Histoire 
Naturelle. (G. Masson, Editeur, Libraire de l’Aca- 
Cine de Médecine : 1875.) 

Lvolution and the Ortvin of Jife. By H. Charlton 
Jastian, M.A., M.D., F.R.S., Professor of Pathological 
Anatomy in University College, London. (London 
Macmillan and Co., 1874.) 


HE work on fermentation is one of the International 
Scientific Series. Starting with a thoroughly philo- 
sophical conception of his subject, the author points out 
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that from our present stand-point of knowledge, all those 
phenomena classed together under the name fermenta- 
tion, are but special cases of the chemical phenomena 
of life. ‘I'o life, however, we are not to attribute any 
extra-material force or influence. ‘Though the force that 
can reduce the complex chemical cdifice called sugar in 
a certain determinate direction, 1s manifested only in the. 
living cell of the ferment, yet this “is a force as material 
as all those we are accustomed to utilize.” “In other 
words, there is really no chemical vital force. If living 
cells produce reactions which seem peculiar to themselves, 
it is because they realisc conditions of molecular mecha~ 
nisin which we have not hitherto succeeded in tracing, 
but which we shall, we//out doib/, be able to discover at 
some future time.” Jn the book will be found a clear and 
concise statement of our present knowledge of fermcnta- 
tion, and a brief history of the progress of opinion and 
research, The outstanding questions (and there are 
many) and diveise opinions are presented with scicntifi¢ 
mpartiality, as is also contradictory evidence. It is 
rratifying to observe how such rival theories as those of 
Liebig and Pasteur on the nature of fermentation can be 
swallowed up ina large: conception, and one at least of the 
combatants conclude that both may be nght. “ Fermenta- 
tion,” says Licbig, “is a movement communicated by in- 
stable bodies in process of chemical transformation.” “T] 
maintain,” says M. Pastem, “that the chemical act of fer- 
mentation is essentially a phenomcnon correlative to a vital 
act.” “Sobeit,’replics Lielng, ‘a vital act’ is a pheno- 
menon of motion ; your special views fall within my theory.” 
Necessarily large space in this work is given to the exten- 
sive and splendid researches of M. Pasteur, whose views 
the author follows inthe main, though not at all times able 
to find them quite self-consistent or consistent with 
admitted facts. On the great question of most general 
interest—What is the origin of ferments? he adopts the 
conclusions of M. Pasteur. 

The origin or ecneration of ferments is the subject or. 
the work by M. Fremy, who has long and ably contested 
the theory maintained by M. Pasteur. According to this, 
last distinguished chemist, all ferments are the offspring! 
of hvme things smuiar to themselves ; and when these’ 
oryxanisins appear in any liquid, such as 1uk, or the juice 
of the giape, it 1s because the germs or eggs of these 
creatures have in some way bcen introduced into the 
liquid. M. Pasteur has made a great many interesting 
and most important experiments which to his mind de- 
monstrate the doctrine of panspermism. The demonstra-‘ 
tion, however, is not universally accepted ; and M. Fremy / 
is among those who find it possible to admit the accuracy 
of most, if not of all, M. Pasteur’s experiments without ac- 
cepting his conclusions, while they in their turn bring 
forward observations and experiments which they hold to 
be quitc irreconcilable with the hypothesis that fcrments 
are always produced from germs of similar organisms. 
We can in no way refer to the innumerable experiments ; 
we may, however, try to give in a few words some faint 
conception of the character of the discussion.: 

Whence, for instance, come the well-known organisms 
which appear in the expressed juice of the grape, and 
are invariably associated with alcoholic fermentation ? 
“From germs that have found access to the liquid,” says 
M. Pasteur. “ No,” replies M. Fremy, “ they arc evolved, 
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as are all ferments, from the substance of the organic 
medium in which they appear.” Now panspermitists 
have always taken for granted that the air is a vast reser- 
voir of germs, all sorts of which they farther assume are 
everywhere and at all times being deposited on all solid 
and liquid substances. In perfect accordance with this 
opinion it was found that when the must of grapes was 
boiled to kill any germs that might have already got into 
it, and kept in a small flask from which the solid particles 
floating in the air were excluded, no fermentation took 
place. But, say the supporters of heterogencsis, that 
may not be because germs could not get in, hut 
because by boiling you killed the vegetative life of 
the liquid. Well, answers M. VDasteur ijn triumph, it 
is all the same if you don’t boil it. “Du suc de 
raisin pris dans V'intcrieur du fruit et du sang retiré 
directement de la circulation se conservent sans altdia- 
tion, si on les préserve de Vinfluence des poussitres 
atmosphcriques. Dans ce cas, on ne peut pas invoqicr 
la mort, par Vebullition, des substances hémiurganisces 
vivantes qui existent dans Ie liquide.” ‘This is the fact 
which to M. Pasteur’s mind ought to put an end to the 
discussion. ‘Theieiders of NATURE know how he has 
used it avainst Dr. Bastiny in his letter to Prof. Tyndal! 
(NATURE, vol. aii. p. 305), and the uninitiated might well 
Jook on this as a decisive blow; but the end is not yet. 
It was suggested Jong ago that in all experiments of this 
class the air in contact with the liquids d- scribed by 
Pasteur as “Pair pur, privé de ses poussitres flottantes,” 
soon became chanyed from its normal composition ; it loses 
its oxygen, the presence of which is held to be an essen- 
tial condition of the development of the aleoholic ferment, 
But this is notall. If the air contains the eerms of the 
alcoholic ferment, “ Why is if,” asked M. Fremy very 
naturally, “that liquids in which this organism propa- 
yates and multiplics very rapidly if once introduced do 
not enter on fermentation when left ex osed to the air?” 
IIere is M, Pasteur’s remarkable answer: “C'rst que 
cette liqueur s'est couverte de moisissuics ; la plare é ant 
puise par les mycodermes, les ferments n’ont pas pu se 
développer.” One step more. M. Pasteur has claborately 
collected the dust from the atmosphere and carefully sown 
it in various prepared mediums without, however, once 
succeeding in obtaining alcoholic fermentation, although 
he sowed this dust in a liquid most suitable for the deve- 
lopment of the alcoholic ferment. Low has this awkward- 
luoking fact been met by the advocates of the p rm 
theory? Very simply, thus: Well it would appear, they 
observe, that after all the germs of the alcoholic ferment 
are not in the atmosphere, but the ferment always comes 
from germs nevertheless ; the germs are on the surface 
of the grapes themselves, And M. Pastcur is ready with 
an cxperiment to prove it. Of course M. Fremy is 
equally ready with expcriments and arguments to prove 
that it is not so. 

Our space will not permit us to pursue the subject 
further. ‘The morsel of the discussion which we have 
been able very imperfectly to present may, we hope, 
enable the general reader to perceive that we are still 
Some way from that settled peace which follows victory. 
We make no pretence to have stated M. Fremy’s case ; 
the subject is intensely interesting, and we heartily re- 
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In point of scienti ic temper he has altogether the advan- 
tage of his brilliant antagonist. 

The following notice of Dr. Bastian’s “Kvolution and 
the Origin of Life” was written and put in proof a long 
time ago. It woul’ have never been published, but for 
the fresh interest that Prof. ‘lyndall has given to the 
question. 

It fell to the writer of this notice to review Dr. Bastian’s 
“ Beginnings of Life” (Aaaminer, Aug. 31, Sept. 14 and 
28) on its publication in 1872, Our fist words were 
these :-—“ One after another our ablest scientific workers 
are bringine the fruits of their labours and dedicating 
them as it were, huinbly, to that profound philosophy of 
evolution of which Mr, Ifeibe1t Spencer may be said to 
be the prophet. In the work before us Dr. Bastian has 
attacked the enemies of evolution in what they have 
hitherto considered the very citadel of thei strength. 
His chief point is that living organisms aic evolved out 
of dead matter, containing ncither spore nor gcrm, nor 
any such thing.” Such was, and remains, our opinion 
concerning the relation of Dr. Bastian’s rescarches to the 
theory of evolution. 

It is part of the doctrine of evolution that living matter 
| was once at least evelved fiom dead matter-- from dead 
| jnorganic matter. Is there, then, or rather ought there to 

be, any inherent improbability in the supposition that 
living 
| Unless the conditions of Jife-evolution are known, and 
are known not to exist in the prescnt state of our globe, 
. the probability is surely the other way. Now the essential 
| conditions of the process are, and will certainly remain for 
avery long tune, one of Nature's dukest secrets. Why 
then do certain cvolntionists so obstinately resist the 

| assertion that Archebiosis has actually been known to 
take place. We cannot enlighten our icaders on this 
point ; nobody has ever been able to say why Dr. Bastian 
must be wirone, 

At the same time, in trying tu force evolutionists either 
to accept his conclusions or to stand convicted of incon- 
sistency, Jr. Bastian may perhaps be held vuilty of a 
little straininy. Though we believe with Dr. Bastian 
that life-cvolution 15 an evcry-day proccss, still we cannot 
agree with him that “the existence of such lowest and 
simplest organisms as the microscope everywhcre reveals 
at the present day, is quife irreconcilable with the posi- 
tion that life-cvolution hay not occurred since an epoch 
inconceivably remote in time.” ‘To put somewhat strongly 
the reply of those who do not follow Dr, Bastian to this 
conclusion, his contention here is not unlike the reasoning 
of those critics of Mr. Darwin who argue that if men 
have been developed fron) monkeys there oueht now to 
be no monkeys, for the plain reason that they ought to 
have all developed into men. The existence of lowest 
organisms may perhaps be irteconcilable with the posi- 
tion that life-evolution has not occurred since an epoch 
inconceivably remote in time, when coupled with Dr, 

Bastian’s belief that in living matter there is “an internal 
' principle or tendency leading to progressive complexity 
of devclopment,” whereby every living thing is kept con- 
stantly on the stretch for un opportunity to spring forward 
to a more complex structure. But this conception of an 
inherent principle of organisation, which, we must con- 
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commend his book as a model of scicntific discussion. | fess, appcars to us rather ill-defined and unscientific, is 
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not a part of the theory of evolution, and is expressly 
repudiated by Mr. Spencer and Mr. Darwin. Now, to those 
who know nothing about a “principle of organisation,” 
there is no difficulty in conceiving lowest organisms re- 
maining lowest organisms through a time indefinitely 
long. Indeed, what Ir. Bastian teaches concerning his 
world of Ephemeromorphs makes the conception very 
easy. “The complenly-interrelated individuals consti- 
tuting this vast underlying plexus of infusorial and cryp- 
togamic life must,” he says, “ remain wholly uninfluenced, 
so far as their form and structure are concerned, by what 
Mr. Darwin has termed ‘ Natural Selection.” Surely it 
is quite as easy to conceive the mass of these ephemero- 
morphs going on for ever in an endless round as it is to 
picture one of thein here and there setting out on its 
course of ascending development. But though Dr. Bas- 
tian, after proving his casc, may have been somewhat 
zcalous to convince the world and to confound his adver- 
Sarics, no dispassionate reader of his books can fail to be 
struck with the simplicity and clearness of the reasoning, 
and the truly scientific candour of the author. 

The complete argument is contained in this book, which 
may be profitably read by those who have not time 
to go through the larger work. Since the publication 
of that) work some progress has been made. “ Well- 
informed men of science,” says Dr. Bastian, “no longer 
doult that swarms of bacteria can be made to appear 
within sealed glass vessels containing suitable fluids, after 
the vessels and their contents have been exposed to the 
temperature of boiling water.” That is, Dr. Bastian’s 
experiments, which were at first discredited, have becn 
verified by other workers, some of them with no bias 
towards a belief in spontancous yencration. Dut with 
this fact all well-informed men of science have not ace 


cepted Dr. Bastian’s conclusion that these living things | 


are evolved from dead inattcr. Not believing in spon. 
taneous gencration, they first supposed that Dr. Bastian 
must have bungled and deceived himself, because they 


had every reason to believe that lwing matter could not | 


resist the temperature of boiling water. They are now 
obliged to admit that Jr. Bastian was not mistaken. 
Some, however, admitting this, prefer to give up their 
well-supported belief in the killing power of boiling water, 
rather than break with the sacred dogma, omue veut 
ex vivo, in support of which they can now urge no single 
fact or argument. 

In the treatise before us Dr. Bastian collects a great 
deal of evidence as to the amount of heat requisite to 
destroy life, which, summed up, amounts to this: “that 
all known forms of living matter with which accurate 
experiment has becn made invari bly perish at or below 
140” F.” And he details experiments of his own, in 
which living organisms appearcd “within closed flasks 
which had been previously heated to 270-275° F. for 
twenty minutes, and to temperatures of over 230° F. for 
one hour.” Ilaving done this much, Dr. Bastian might, 
we think, rest satisfied for the present. If his readers 
failto appreciate his facts, the little lessons in logic to 
which he occasionally treats them will not, we fear, help 
them much. We would also observe that though error may 
die hard, yet, if he has given it its death-wound, there 1s 
no great purpose to be served by triumphing over its last 
struggles and agonies. “Victorious along the whole line” 
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may now be said of spontaneous generation with much 
greater truth than it was asscrted by Prof. Iuxley of the 
contrary view in 1870. With the facts as they now stand, it 
appears to us that no adverse criticism can do anything to 
shake the position which Dr. Bastian has given to the doc- 
trine of the ae xovo origin of life. Some of the attempts that 
have been made to escape I)r. Bastian’s conclusion, after 
admitting his facts, are curiositics in the way of scientific 
discussion. Now it is suggested that germs may have 
been protected from the destroying heat in the inside of 
enormous Jumps almost as lage asa pin’s head. Again, 
and still better, that the germs of bacteria may escape 
death by icason of their excessive smallness. This last is 
a very happy thought, and deserves to be thoroughly 
worked out. 

In conclusion, we would impress on those of our readers 
who may take some interest in this question, that there 
are special reasons why they ought not to rest satisfied 
with any second-hand statement. If they would know 
Dr. Bastian’s case, they must read his book, which, thinks 
an American philosopher, Mr. Fiske, “ may perhaps mark 
an epoch in biology hardly less important than that which 
was inaugurated by Mr. Darwin’s ‘ Origin of Species.” 

Such was the light in which the questien presented 
itsclf to one who, before studying Dr. Bastian’s works, 
had passively accepted the doctrine eae mic ex Tuo, 
Only when we read Prof. Tyndall’s paper of Jan. 13 did 
we find how far we were inistaken in supposing that the 
high honour of having settled a great question and added 
an lnportant truth to our stock of science was about 
to be awarded to Dr. Bastian by universal consent. 
Certainly if we are to take Prof. Tyndail—a science 
teacher for whom we have the highest respect and 
admiration as our guide and instructor on this sub- 
ject, we might well blush at the youthful precipitation 
with which we threw ourselves into the arms of Dr. 
Bastian. We can only say that we had conscientiously 
tried to follow the controversy, and to make ourselves ac- 
quainted with the alleged and accepted facts. We honestly 
beheved, and still behevc, that we were making a simple 
statemcnt of fact when we said, that Dr. Bastian’s experi- 
ments, which were at first discredited, have been verified 
by other workers, some of them with nu bias towaids a 
belicf in spontaneous generation, and that this was known 
to “wall-informed men of scicnce.”””. When Prof. Tyndall 
says that he was “certainly not among the number” to 
whom the truth of Dr. Bastian’s assertions was known, the 
phrase is slightly ambiguous. Of course Prof. Tyndall 
docs not mean that he did not know that Dr. Burdon. 
Sanderson, for example, had by careful caperiment cstab- 
lished to his own satisfaction, though contrary to his 
expectation, that Dr. Bastian was accurate in his state- 
ment of fact. That Prof. Tyndall supposed it pooable 
that Dr. Bastian, and Dr. Burdon-Sanderson had com- 
mitted “errors eithcr of preparation or obsci vation,” and 
that he himself, were he to try, might escape such errors, 
is evidenced by his undertaking the course of experiments 
which for the present makes the question once more 
one of evidence. It was in this sense that Prof. Tyndall 
“did not know ;” but in this sense it would have been 
an impertinence on our part, and even on the part of 
most ‘‘ well-informed men of science” “not to know.” 

One word remains to be said. The question at issue is 
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of profound biological importance with large practical 
bearings. It would be a disgrace to science, or rather to 
scientific men, were the present uncomfortable dead-lock 
of conflicting evidence to be permitted to remain for any 
length of time. Prof. Lyndall will, of course, publish 
descriptions of his experiments in the fullest possible 
detail ; but the interested public have no just balance in 
which to weigh the accuracy and skill of Prof. ‘Tyndall 
against that of Dr. Bastian. The high position of our 
great teachers undoubtedly carries with it certain obliga- 
tions ; and we scarcely think that we ask tov much in the 
interest of science when we venture to suggest that steps 
should be taken towards the little friendly arrangement 
necessary for the scttlement of the question. 
DOUGLAS A, SPALDING 
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OUR BOOK SHELF 


Solid (Geometry. By Percival Frost, M.A. Vol. i. 
pp. $22. (london: Macmillan and Co., 1875.) 


This eaccllent treatise is a revised and considerably 
enlarecd second edition of the similar treatise brought 
out some few years since under the joint editorship 
of Messrs. Frost and Wolstenholme, The engrossing 
duties consequent upon Mr. Wolstenholme’s holding the 
post of Professor of Mathematics at Cooper’s Hill, have 
prevented his taking part in the bringing out ot the present 
work. Great additions have been, and are beine, made 
in this subject, as may be infetred from the fact that this 
first voluine consists of 422 octavo pages, and even in this 
space many modes of treatment are omitted. ‘ We can- 
not, howcver,” writes Mr. Frost, “in a volume of mode- 
rate Compass, pretend to include all the dual results to 
which our equations mipht give rise, but must contine 
ourselves toa development of the methods most venerally 
useful.” 

The author reserves for his sccond volume “ those parts 
which are chiefly interesting ay pure pcomcetry, ’ binging 
into the volume before us as much as he could, those 
parts of the subject which are more especially required 
by studcnts who take up physical subjects. Prefixed to 
the tcatis a full table of contents: indeed both in this 
work and that by Dr. Salmon on the same subject, the full 
list reminds us (though drawn up on different principles) 
of the diagnoses ot the natural o1deis prefixed to text books 
on the British flora. 

The teat is written with extreme lucidity, and the diffi- 
cultics to be mct with in its perusal do not arise from the 
style, but from the inherent difficulty of the matters 
treated of. In two orthree places we cume across the 
phrases “ easy to see,” p. 154, “ not hard to show,’ p. 157, 
and the like ; of course huethcy are not intended to cover 
inability to cxpound the matter within reasonable com- 
pass, but still we think the proof might have been sketched 
out. When the student is going through the text step by 
step, he may even be able to work out the process by 
himself, but it is not so casy when the book 1s taken up 
at other times, when the previous steps in the reasoning 
are not fresh in the mind. 

We note in Ait. 192 that the clliptic sections are not 
pointed out ; this and the definition of the radial plane 
(§ 166) which reads somewhat curiously to our mind, are 
the only defects we have been able to detect---we had 
marked many passages for comment, but all is so carefully 
done, and the work brought down to the latest discoveries, 

content ourselves with saying that the book 

IS well entitled to a place by the side of Dr, Salmon’s 
treatise, Mr. Frost, it 1s well known, employs the term 
conicoid” for the surface of the second degree, and in 
the present work he yives his reasons for persisting (as 
he expresses himself) in retaining the term. We must 
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just cite here the concluding part of his remarks; the 
surface of the second degree, “ well deserves a distinctive 
name instead of being recognised only by its number, a 
mode of designation which, I am informed, a convict feels 
very acutely. Man might be always called a biped, be- 
cause besides himsc't there exist a quadruped, an octopus, 
and a centipede, but, on account of his superiority, it is 
more complimentary to call him by some special name.” 
The lst of typographical errors is, we believe, very 
small, and all are easily corrigible by the reader. ‘The 
appearance of the book leaves nothing to be desired. 


ystaloets: he Methodih: ein Handbuch der Practischen 
Piystolovics Von Dr. Richard Gscheidlen, Professor 
an der Universitat zu Breslau. Erste licferung. 


Dk. GSCHEIDLLN has undertaken to supply physiological 
students with a book which undoubtedly they very much 
need. Ile proposes to give a detailed and full account of 
the instruments and methods of practical physiology, and 
to consider the experimental basis on which our know: 
ledge of the functions of the animal body are founded. 
The book is to be published mm parts; the first part, 
which we have before us, treats at considerable length of 
the measurements of volume, tempcrature, time, &c. 
nceded in physiology and of the various instruments used 
in such measurements. [t contains also the beyinning of 
a chapter on physiological instruments and methods in 
i gencral. 
Altogether the present part gives good reason to hope 
that the work, when completed, will not only succeed in 
| its main object of being useful to bepinners, but will also 
| be a valuable book of reference in physiological ways and 
7 We shall, however, reserve detailed eo 
Te Ne de 


micans. 
till the book is published as a whole. 


LETTERS CO LHE “LDITON 


| Zhe Laditer dows not hold Atnisedf responsible for opthions en Pp) ssa 
Ay his correspondents, Neher can ne unactlake to return, 
or to carrer pond with the wreess of, reeled MahUser tps. 
No notice ts Lakin vf auonymous communications, | 


Periodicity of the I’resh-water Lakes of Australia 


! 
| 
| 
Tht fresh water Jakes of Australia, though insijniticant in 
si7¢ an counpanicon with the catent of the country, possess several 
features of considerable interest to the naturale. Lake George, 
which is generally considered the laryzest sheet of fresh water on the 
Continent, 1s only some twenty-three or twenty-four mules ia 
lenyth and seven aules in breadth at the widest part, and even 
this Jake had no caistence twenty-four years ago. A bit of 
swampy ground across which drays could pass, occupied, in 
1852, what 1s now the lowest part of the lake-bottom, and the 
rest was taken up by squatters and small farmers, who httle 
dreamed, when they settled on the ch alluvial plain, that within 
a few years they would be hopeless:y diiven from their homes by 
the advancing waters. ‘The present Juke to situated, at an eleva. 
tion of about 2,000 fret above the ser, at the lower end of a 
shallow basin formed by a fork near the southern extremity of 
the Blue Mountains, and about 150 miles from Sydney, This basin 
is some forty to fifty miles in Jength, and from filteen Lo twenty 
miles in breadth, the mountains rising sour what rapidly to a 
height of several lundreds of fect on every side except the south, 
The depth of the water at the present time 35 only from 25 to 
30 feet, which, con-idering the eatent of Jand submerged, 
alfords a strony argument in favour of the supp: sttion that the 
lake existed in past times, and was at Teast a> extensive as it is 
now. An examination of the banks of the creck which runs 
into the head of the lake confirmed this hypothesi-, and led me to 
believe that it has at one time been much more extensive than it is 
at present, for the hunzontal Jayers of alluvial deposit could be 
traced along either bank at an elevation of To or 12 feet above 
the present lake-suriace. This, however, could not have been 
the case within the last one hundred years— probably not within 
many hundreds of ycars—for the present lake 1s fringed with 
broad expanses of partially submerged forest trees, that must 
have attained a growth of more than a century before the waters 
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overtook them It may, therefore, I think, be assumed that the 
lake has neve: in recent times been so extensive as it is now, but 
that formerly 1t was much more so 
Tt will naturally be asked, What are the causes of its recent 
rapid growth, and what 1s likely to be the end of 11? Without 
doubt the chief cause les in the killing of the trees, whica, 
until lately, covered slmoust uninterruptedly the whole basin 
except the lowest portion The water 15 thus drained rapt ily 
into the Jake, and tne smface expo ed to evapor ition reduce | to 
& mimmum ‘The trees have teen destioyel cluefly by the 
squatter, in order to Iet ia the sun ind improve the gras. Lut 
another and uneaplaincdl cause ha been at work during recent 
years destroying the Lush und the trees hive died away my:te 
riously at the rate of scores, 1f not hundreds, of acies annually 
Grub at the roots o: within the buk, the injury done Ty cattle 
and sheep, opossums destruymg pei istently the young shoots, 
and various other pc ts, have been set d wai as the cau e, but nd 
explanation has 1 yet been acc pted w satisfactory It would 
seem rather a if the tree were sulfuims from some sickness 
such as animals are sul ject to, an] many square miles of bush 
may be cleared away cf oe the disease lias spent itself 
Whatever may be the cause, the trees are rapidly disappeating 
within the drainage arci of the Jik , and the result will be that 
with improved druni.e and le, as ry tion the lake a2 in 
crcase in cxtent dming the reat few years, pro iicd the rains 
fall docs not ser usly din) hd, the sine nencd Another 
cause which his yrobibly beenot v orl eal ar ro the Ike dung 
the last twenty four yous, to am increased ramiall but the uu 
ment on this point: rather drawn from the rapid cr wth of the 
lake than from any acc te olservition Tt has cert unly hap- 
pened once on twice curimye dry seasons that the lake ha, fallen 
a foot o1 two, but it has ulweys recovered and advinced durin 
the following you, so thatits ¢rowth riu be co not ler tt» have 
been continuous since the your r842 9 After the wo nter cf 1874, 
the lake 10s¢ from four to five fect, ind divin the evered ieht 
of the followinz samme: san] to the cvtent ¢f from cme to tw 
feet, but with the returning runsitmecovere | its timer Ievel 
If, up to the present me the fust andi wet balf cf a cycle has 
been o, crating, anl twenty five yous ct de cient toi fil were 
now to commence, it would till, |} think, be unrest onrh'c to 
expect that the ale would contract very much—sry to onc hilf 
or one quarter its present size The wter that falls at the most 
distant spot in the f7sin is caicd within a few hours into the 
lake ~in the same manner 1 in other puts cf the c untry it 13 
cirried mtu the rivers , and the sume cause which tends to mike 
the floods of the Hunter anil cther rivers more violent every 
yeu, will prevent lake George fiom ever again becoming an 
insigmificint pool Itmay be ncticed thit cloudy summers — not 
necessuily rainycne ~—would have 1 considerab'e eflect in dimis 
nishing evaporation ind thereby preventing shrinkage. <A pres 
valence of westerly o1 northerly winds woull hive an opposite 
effect 
Nea one of the syjuttters houses, lonz apo sul merged, 
was a well stocked fish pond [his the advancn waiters soon 
appropnitted, id its occuy int finding the 1 way mt» the Ithe, 
have increased to such 1n extert that the like itscl{ 1s now well 
stoched ‘These fish were cluefly the freshwater cod of Aus. 
tralian streams, wil some cf them have thriven s> well that it 1s 
by no means ruc to meet with pcumens weighing from thity 
to forty poundseich oblik woos lug fl chs of three or four 
different lands of ducks, with the red lecge Libis aid other buds 
frequent the shores and afford yood sport 
The general appe vance of the lake hore 1 somewhat deso 
late on xcount of the enormous number of 7 utally submerged 
trees that stand, some of them vinile on mc out in the water, 
and give the like the a peatrimce of am American river during 4 
flood Ibe Lastein she re, however os very beutiful for Aus. 
tralian scenery, the hills d ttet with clumy . of dark casuaina 
rising in beautiful gra sy slopes fiom the wate 4 ed ’e 
At a few miles distance from IT uke Geoige to the castward is 
Lake Bathurst, a much smiuler shect of water that appeats to be 
under very much the sine influences as the larger lake, the 
encroichment of the water buing as well 1iarked, althou,h not 
so extensive 
It would be interesting to know all the influences at work in 
the increase of the Great Silt Lake, Utah, whuh 1s sud to be 
growing at the rate of ten inches im vertical height yearly As 
the whole country in the neighbourhood of this Inhe 1, destitute 
of trees, a pertodic inciease cf rainfall is mest y robably the chief 
cause, which cise the lake’s maximum may be expected to be 
reached at any time. 
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The cultivation of land previously bare might naturally be 
expected to cause a greater retention of moistur+ whilst at the 
same time the hardening of the surface by the treading of cattle 
and she p would cause the «iter to 1un off more easily ; but the 
arev of cultivited or pasucd lind within the dramage basin 
com ire l with that left inas primitive condition, 15 unknown, 
antlaitwoutlerny saiblet ditfctreatiite their effects 

Itwilbe cubject ¢f con ierbye inte e t to watch the con- 
dict cf the e}ales dunia the ne t twenty year, KR Annay 


The Cruise of the 1/90 


MANS use ul supcesti ons were forwarded t» me by the 1erdurs 
OF IN atti cfore the yicht Ief J iverpool, in return for which 
fscntauy b st thanls anda t of the places we hive visited in 
the c mc of our mo t del chtful und, as T trust, not unsuccessful 
voice Jur 24, Madenr, leb 7, Antigua, Ich 12, Ba- 
buda, Eel 13, St Kitts, Leb 14, Guadeloupe, Leb 13, 
Dommics Teh 17, Martimque, Tcb 18, St Vincent, Feb 
20, Gienvit, Feb 22, Tumdid, Much 9, 1a Guayra, March 
10, Cawas, March 17, Valentia Mach 15, Pucito Caballo , 
Maich 21) Tucacis, Much 27, Santa Mati, March 29, S.va- 
mili, Mirch 41 Corsthazent, April 2, Kingston, Jimiuci, 
Ap il 13) ElLivinna (Muscum most creditablL) We Icave to- 
motrow fo Vari Caius ind the city of Mexico, with the 
Pahimr  Lhilidelplii, New Yorl, and Nigam in prospect 
We hae hala clem dill of heath and favourable weather 
thioushout One of the chit olyects proposed by Mi ¢ hol 
mondcley in undcrtal mg the voya.e wis to vbserve the hibit) of 
tropical birds in the west, and to increase his fine collection in 
the wits at Condover Amongst the very numcrous speci 
mens ¢o bird now on boud ac some thit we extremely finc, 
amesul a have rircly buen brought to Ln land in a hying 
stile 

In int ine collectin’ most bas been donein sponges, tunicates, 
and cchinv tims = The, which have becn githercd amply and 
m the rou bh, will no deubt on examination yield some gocd 
mu oc pie farms, inl perhaps a few polyzoa, of which there 
histonto me, temo tdeylorible scweity In botanising, very 
fau succe » his been ict with in Mosse, Pichens an Junger 
manna A few most imteic ting fune: were collected in the 
dcey forest in fimilad = Entomology has not been nechcted, 
but th extreme dryness of the season has been unfavourable 
Of the eminent men, truce tadents of mature, 1 bas been my ¢ ood 
fortune to mect, | must not now attempt to mention even the 
names My gicitobh, ation to them willl trust find 2 suitable 
oppottunity for ackhnow leds nit nt Titnky HL, Hiccins 

Jlavani, Apiil 10 


Recent Discoveries 19 New Guinea, and Papua or 
Papooa? 


Lik wcent tor nmety mikes ¢f a fine river in the south cast 
po von cl New Guinet im September list, by the mission vessel 
Lin my lia douttl ss bef te now been male |} nown in 
Ll ywland (NATLUAI, vol xm p 76) 

T cvpect, duns the present yeir, to leave Samo1 on my 
returat Tn lind, and I have some hope that I may tule New 
Gu cacweou i> Austraha, and visit the mission stations of the 
Lendon Mission iry Socicty on the south cast coast If this hope 
1s real sc, 1 shall use every available means to determine what 
this lar,¢ quadiupe 1 as, which his been tracked in three different 
pits of the island, if nu one else mikes the discovery hefoie 
then ! 

in concluding this letter, IT wish to enter a protest against Dr 
A Il Meycis orthography of the Mali names of New Guinea 

nd the frezly haired = portion of its mhabitants IIe siys 
(Nattne, vol woop 77 al) fT write Papooas, and not 
Payur, beacause the Mi tys pronounce the word Papooa and 
not Papua Surcly Dr Meyer must be aware that the vowel z 
in Malay 1s pronounced the @ in Lnish As early ay 1812 
Matsden, in his Malay Grammar (p 12), gives a3 examples of 
the souna of # the ‘ J nzlish evin loom and tool” It appears 
to me not only pedanuc and unnecessary, but also very obj cuoa- 
abk, to make a chinge it the present tume Perhips I feel 
more keenly on this pomt than most persons, owing to the fact 
that, with the assi tance of a Jaige staff of co workers im various 
pat. of the Pacitic, I] wei progress a Comparative grammar 

T It ha been recently anrcunced in the 53 tay Herald that oigaor 
D Albertis has identified the large bird with the red necked hornb ll, and 
the droppings as those of the cassowary —Er 
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dictionary of all the principal Malayo-Polynesian dialects, 
7 am trying to reduce the whole to a uniform system of ortho- 
graphy. S. J. WHIEMEE 


Samoa, Jan. 3 


AEN A TEESTENED, 


The Visible Horizon 


A roint of some scientific interest has just been argued in the 
High Court of Justice, It was contended by the Solicitor- 
Gen ral that the three miles’ limit of territorial waters was of 
modern origin, and by Sir R. Phillimore that it was due to that 
bewg the distance a cannon ball would reach from the shore. 
There can, however, be no doubt that the limit was recognised 
long before the invention of gunpowder. 

Three miles is the distance of the o/rxy or visible horivon toa 
person six fect in height standing on the shore. It is natural to 
suppose that the early maritime peoples of Iurope would lay 
claim to the sea as far as the eye could reach. This distance 
they would find hy experience was just “Aree miles, and it can be 
proved mathematically tu he correct. Measured by this standard 
—a tall man, usually taken as stx feet high -the distance Is 
invariable for all time, places, and peoples ; measured by a 
cannon ball, it is constantly varying, and now ought to be five 
miles rather than three. ‘The fact that the distance depends on 
both ocular and mathematical demonstration, and is not subject 
to improvement in gunnery, is the best explanation of its origin 
and application. 3, Cr. PRNKINS 

Dulwich, May & 


Lunar Maps 


LOURMAN’s complete map, thee feet in diameter, four sections 
of which were published in 1824, has been recently engraved by 
J. A. Barth, of Leipzig, under the supervision of Ir. Schmidt, 
director of the Athens Observatory, who has contributed a 
descriptive letterpress. 

Schmidt’s own map of six French fect diameter, will be issued 
before the end of the present year, from the a&der of the Royal 
Prussian Staff, the Prussian Government having, with great 
credit to itself, purchased that imcomparable work. It is the 
result of thirty-four years’ labour, aod contains about 34,000 
craters and an equal muanber of hills, besiles over 350 rills and 
other objects. “The diffeulty of noting and correctly mapping 
this amazing number of Junar formations will be understood by 
anyone at all acquainted with the subject ; and it will be scen 
that Jor, Schmidt has completed an achievement not surpassed 
in scientific capalnlity and perseverance. A written text will 
accompany the map. 

It were to be wished that our own countryman, Mi. Dut, 
could look forward to a similar recognition of his services. [hs 
great lunar map, of which we have heard nothing for some 
time, is on a plan quite different trom Schmidt’s, to which it 
would be found, if completed, an invaluable accompaniment by 
observers of the lunar sirface ; and it will speak but little for 
the scientific taste of our country if Mi. Birt’s work ts allowed 
finally to cullapse for want of appreciation and encomagement. 

Millbrook, Tuam, Ireland J. DiRMINGHAM 


— owe —~ 


OUR ASTRONOMICAL 


THE S7.\k-LAl ANDE 27095 (BOOTES).— Olbers, writing 
to Bode in July, 1804, respecting his observations of the 
comet of thit year, remarks of Lalande 27095, neai the 
place of wich star the comet was situated on March 22: 
* Ist nicht mchr am Himmel zu finden.” It was observed 
by Lalande as a seventh magnitude, 1795, May 25 (“ Ilis- 
toire Céleste,” p. 164), centre wire at 4h. 42m. Ics, 

The star was observed by Bessel, 1825, May 24, as a 
gth magnitude, and 1s No. 976 of Hour xiv. in Weis:«.’s 
second catalogue. In the “ Durchinusterung” it 1s g’o. 
There is evidently reason for supposing the star to be 
variable. 

, It follows the sixth-magnitude-star B.A.C. 4906, 19s., and 
1S 6’ 37” north of it, the position for the beginning ot the 
present year being R.A. 14h. 45m. 56s., N.P.D. 52° 65. 

THE First CoMET oF 1743.—Notwithstanding the 
very marked deviation of the orbit of this comct from a 
‘ola it does not appear that any attempt has yet 

en made to determine, directly from the observations, 
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the true form of the orbit, or at any rate to work out 
elements which will satisfy the obscrvations within their 
probable limits of crror. It is true that these obser- 
vations, with onc or two exceptions, are by no mcans 
exact, and Olbers, who examined the question in 1823, 
was of opinion that, from their general uncertainty, an 
investigation into the uature of the conic section described 
was hardly worth the trouble it would involve. Notwith- 
standing this expression of opinion from so hich an autho- 
rity, it may be remarked that there are a sufficient num- 
ber of observations in our possession which cannot fairly 
be supposed liable to serious crrors to justify an attempt 
to deduce more Satisfactory clements than those hitherto 
calculated. 

The comet appears to have been first observed by 
Grischow or Grisso, at Berlin, on February 10, and his 
observation on the evening of that day was considered by 
Olbers to be the most certain of any he made upon this 
comet, and not liable to a greater error than 2’ or 3’. 
On February 14, 15, 16 and 19, Grischow, observing ap- 
parently with Margareta Kinch, also gives particulars 
from which probably fair positions might be deduced. 
And we have an observation by Father Frantz, of Vienna, 
on February 21, given in proper form in the “ Philo- 
sophical “Transactions” of the Royal Society. Also a 
good observation by Maraldi at Varis on February 13, 
and one by Cassini on February 17, which last, however, 
is open to some doubt, not only for a reason pointed out 
vy Olbers, but from an crror as to the comparison star. 
Zanotti’s observations at Bologna, form the lonye st series, 
and extend from February 12 to 28, but they are only 
published (in Mémoires de PAlcademir, 1743) in longi- 
tude and latitude to minutes of are, without further 
detail, and were not given by Zanotti as having any pre- 
tensions to accuracy, he parabolic orbit with which 
bers was content to discontinue his computations was 
the following :-- 


Terthelion Passage, 1713, Jax. ro, at 20h. 20m. 37s. Paris MP 


92 57 55 


Longitude of penichon 


sf ascending: nade G2 3p 89 
fi ination to ecliptte 210 
. ° « ’ AJ 
Penhielion distance O'S ILS (Laith’s mean 


distance 1) 
These clements agree well, according to Olbers, with th 
positions observed on Feb. 10 and 28, and with the lonei- 
tudes on Ich. 13 and 21, but the latitudes on these days 
ditfer by 14° and 10’ respectively, which is precisely the 
kind of discordance, which we might expect to find, if th: 
true orbit of the comet were an ellipse of short period. 
It will be temembered that Clausen considered this comet 
identical with that of November 1819, detected by Blan- 
pain at Marseilles, with a penod of 6°73 years before 17553 
and 5°60 years after 1817, and that at the suggestion of 
Olbers the perturbations were calculated at the Collegio 
Romano to the year 1636, when the comet had been ex- 
pected to reappear. The orbit of short period which 
appears i catalogues with Clausen’s name, was calcu- 
lated from Zanotu’s obseivations of Feb, 12, 20, and 25, 
with a pre-supposition as to the Jenyth of the major-axis. 
As already remarked, no attempt, so far 5 we know, has 
yet been made to deduce elements darect from the obser- 
vations, which shall represent them with smaller error> 
than the parabolic orbits of Lacatlle, Olbers, and 
Struyck. 

Grischow records that on the evening of Feb, 13, 1743, 
the apparent diamcter of the coinct was 18’, that it ap- 
peared like a greyish-white cloud, but with cluse atten- 
tion, “ein kleines hellcs Punctlein in der Mitte vewahr,” 
We find by calculation that the comet at this time was 
distant from thc carth only o'o5: of the carth’s mean 
distance from the sun, and are reminded that such an 
object would have afforded an opportunity of the kind to 
which Mr. Marth has Jately adverted, tor a determination 
of the amount of solar parallax. A similar opportunity 
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may recur at any time, and, as is most probable, very 
suddenly ; we can only hope that observers will be equal 
to the next occasion. 


THE MINOR PLANETS,—Of the members of this group 
in addition to the four older ones, Ceres, Pallas, Juno, 
and Vesta, at present favourably placed for observation, 
the brighter are Hera, Iris, and Mclpomene ; Hera and 
Melpomene arc a little below the tenth magnitude, and 
Iris about 9°5. ‘The following are approximate positions 
for Greenwich midnight 
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THE GREENWICH TIME SIGNAL SYSTEM 


N Nature for April 1 of last year (vol. xi. p. 431) we 
gave a description of the new Sidereal Standard Clock 
of the Royal Observatory at Grcenwich. Fundamentally 
important as is this clock in all that concerns its relation 
to exact astronomical science, it performs also another 
and more immediately practical duty, that of regulating 
the time of great part of the United Kingdom. And we 
propose now to trace the conncction existing betwecn this 
purely astronomical clock and those hy which the daly 
business of our hives is arranged. 

A few words of preliminary history may not be un- 
interesting. Formerly, when, comparatively speaking, 
little communication existed between the people of 
difierent towns, each place kept its own local tine. Tut 
when railways began to be eatendcd through the country 
in all directions, such manncr of reckoniny time could not 
with any regaid to convenience be followed in ananging 
the movements of trains. The adoption of one uniform 
system of counting time having, as regards railways, thus 
become a necessity, all towns in connection with railways, 
as a matter of convenience, fell sooner or later into the 
sdine system, one now universally followed. ‘The time of 
the meridian of Gicenwich is that employed. This sclec- 
tion was probably in part accidental, The railway autho- 
ritics, when seeking for uniformity, would naturally be Iced 
to take as standaid the time of the most influential place, 
and so adopt metropolitan tine, which happens tu be, 
practically, Greenwich time, ut howevei this may be, 
the selection was for another reason a happy one. ‘The 
meridian of Greenwich is that from which longitudcs are 
counted on all British maps, and Gicenwich time having 
becn already long used by the navigator, means of ob- 
taining a pioper knowledge of it at seapotts was very 
desirable. Its adoption for railways by facilitating the 
after-introduction of the tiime-signal system as now existing 
was thuefore a fortunate clicumstance., 

The regular exhibition of accurate time for public 
use, by any kind of authoritative signal, was commenced 
at Grecnwich in the year 1833, when the first time- 
ball was erected on the eastern turret of the ancient 
portion of the Observatory buildings, principally for 
the purpose of giving Greenwich time to chronometer 
makers and seamen. It has becn dropped every day 
since the year mentioned, excepting only during some 
periods of repair, and occasionally on days of violent wind. 
The ball, which is about five fect in diameter and 
painted black, is by mechanical mcans raised half-way up 
its mast at 5 min. before 1h. as a preparatory signal ; at 
3 min. before th. it is hoisted to the summit, It drops at 
ih. true Greenwich mean solar time. Formerly it was 
discharged by an attendant who, watching a clock the 
error of which had been picvicusly asccrtained, pressed 
the ball-trigger at the pioper instant, but since the year 
1852 it has been discharged by automatic means, as will 
be explained further on. The first start of the ball, or its 
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separation from the cross (indicating the cardinal points) 
immediately above, is very sudden, and is the phase to 
be noted ; afterwards (to avoid injury to the building), 
a piston, connected by a long rod to the ball, falls into a 
nearly air-tight cylinder, and so checks its descent that 
it comes gently to rest at the foot of the mast. 

Within a few years of the establishment of the Green- 
wich bal], others were eiccted at British observatories 
near to ports and harbours, as Edinburgh, Liverpool, 
Glasgow, &c., principally also for the service of shipping. 
And such signal balls or equivalent means of exhibiting 
time are now to be found at many observatories abroad, 
as for instance at the Cape of Good Hope, Madras, 
Bombay, Sydney, Melbourne, Mauritius, Quebec, Wash- 
ington, &c. Originally such time-balls could only be 
dropped at an observatory or institution at which time 
was determined by celestial observation, but on the intro- 
duction of the clectric telegraph an observatory could be 
made the centre of a system from which, by galvanic 
means, time-balls could be dropped at, or time-signals 
given to, distant points. 

On the first establishment of the clectric telegraph in 
England, the connection of the Royal Obsetvatory with 
the telegraphic system and its possible application to the 
daily distribution of time throughout the kingdom soon 
engaged the attention of the Astionemer Royal, but 
before things had come to any definite shape, the scheme 
for laying a submaiine cable between England and 
Trance was proposed, and active steps taken to carry it 
out, The progvress of this work was watched with interest 
by astronomers on both sides of the channel, and some of 
the active members of the Institute of brance having 
expressed their carncst aesire to take advantace of the 
new cable for aly anic dcterminution of the diiference of 
longitude between the Obseivatories of Paris and Grcen- 
wich, the Astronomer Royal] became enabled in the year 
1852, pilucipally with the assistance of Messrs. FE. Clark 
(of the then cxisting Electric Telegraph Company) and 
C. V. Walker (of the South-Ivastern Kailway Company), 
to establish the long-dcesired communications on the 
Enelsh side. The application of the telestaph to the 
direct determination of Jongttude will nut, however, 
furthcr concern us at present. As soun as telegraphic 
connection with the Royal Observatory was coimplete, 
the system of transmitting time signals froin Greenwich 
for distribution by the I-lectric Telcgi.aph Conpany on 
their Jines was commenced, special apparatus having 
been for the purpose prepared both at Grecnwich and 
London. This we now proceed to describe. 

The Mean Solar Standard Clock of the Royal Observa- 
tory, the principal clock of the whule time-signal system, 
erected in the year 1852 specially for the woik, is always 
kept adjusted as nearly as possible to exact Greenwich 
mean time. It is a clock of Shepherd’s construction, 
with seconds pendulum, and is maintained in action by 
galvanic means alone. But it works others sympatheti- 
cally. The wire which carries the galvanic currents from 
the pendulum to the electro-magnets to dive the hands 
is continucd, before returning to the battery, to other 
electro-magnets in connection with the hands of other 
dials in different parts of the Observatory building, so 
that the hands on all the dials advance simultaneously, 
the forward motion of the whole system depending entirely 
on the one pendulum of the standard clock. Of these 
various clocks, one is fixed in the boundary-wall of the 
Observatory ; it is daily consulted by great numbers of 
people, and will be familiar to every visitor to Greenwich 
Park. Several are placed in the Chronometer Rooin for - 
use 1n the daily comparison of the Royal Navy and other 
clionometers, the difference between the tine shown on 
one of these dials and that of any chionometer giving 
immediately the error of the chronometer without further 
calculation. Other dials are to be found in ditferent office 
roums in which accurate time iy necessary. All these 
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clocks, including a seconds’ relay, a, in the accompanying 
sketch, are driven by the galvanic current, but the 
standard clock further contro/s (by seconds’ beats pas- 
sing to London on a special wire from the seconds’ 
relay) other clocks in London, ona principle, introduced 
nearly twenty years ago by Mr. R. L. Jones, in which 
the galvanic force is used, not as the driving powcr, 
but as an auxiliary, to keep right clocks already going 
very nearly right, each by its own motive power. The 
principle has assumed various practical forms, but that 
proposed by Mr. Jones is generally employed, and is as 
follows :—The ordinary bob of the pendulum to be con- 
trolled being removed, a horizontal galvanic coil is sub- 
stituted. At each swing of the pendulum the coil encircles 
permanent bar magnets fixed to the clock-case, and the 
galvanic current received at cach second from the con- 
trolling clock circulates through the wire of the coil. 
Then (within certain rather wide limits), whether the 
clock to be controlled tends to lose or gain, the magnetic 
action produced between the coil and the permanent 
magnets at the instant of passage of the current so acce- 
lerates or retards the pendulum that the clock is main- 
tained in perfect sympathy with the controlling clock. 
Thus, at Greenwich various mean-time clocks within 
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the Observatory, and several in London, depend on the 

one pendulum of the standard clock at Greenwich. Wut 

itis a condition that the clocks shall continue to show 

exact Greenwich time, and as no pendulum will perform 

with the necessary accuracy for any Jong period, it 

becomes essential to provide convenient means of making 
periodical correction. The plan used at Greenwich is as 
follows :—To the pendulum of the Mean Solar Standard 
is attached a slender bar magnct about five inches long, 
carried parallel to the rod by an arm projecting forwards 
from it. Immediately below, in a central and vertical 
position, and supported by the clock-case, ts placed a 
hollow galvanic coil, the accelerating and retarding coil. 
The lower end of the magnet passes closely over the 
upper end of the coil. A galvanic current when passed 
through the coil imparts to it magnetic piopertics, rever- 
sion of the current reversing the directton of its mag- 
netism. If the current be such as to cause atiracuion 
between the adjacent ends of the swinging magnet and 
fixed coil, the pendulum, carrying with it the whole sys- 
tem of clocks, will bc accelerated ; an opposite current 
causing repulsion will conversely produce ?etardation, 
The only caution to be observed is that correction must 
not be made too rapidly, otherwise the controlled clocks, 
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Fic. r-Time Signal Apparatus in the Computing Room at the Royal Observatory, Greenwich, 


which are, as it were, merely guided by the controlling 
current, might, so to speak, break away from control. 
As at present arranged, to produce an acceleration or 
retardation of one second, the current must remain in 
action for about ten minutes. 

Having described the mcan-time system of clocks, and 
the magnetic appliance for correction of accumulated 
error, we have now to show how at any time the amount 
of correction required is determined. This makes it 
necessary to turn our attention to the system of sidereal 
clocks, and we shall now sce how (as was stated at the 
beginning of this article) the Sidereal Standard is the real 
timekeeper of the country. This clock, with the system 
of sidereal clocks in connection therewith, was so fully 
described in the article already once referred to, that it 
will only be necessary to repeat here that amongst other 
things it galvanically registers its seconds on the paper of 
the revolving cylinder of the chronograph, and drives 
the sidereal chronometer 4, situated on a certain desk 
explnea ee mputing Room. Without going into further 
ae ve ie x will be understood that, selecting a proper 
eee autical Almanac list, the transit of which 
a asia eridian has been observed with the transit 
C and registered on the chronograph the times of its 


passing the several wires are extracted from the chron - 
graph record, and the mean taken, which being correctcd 
for the small errors of position of the instrument, and 
also (as the observations are taken by various observes) 
for “ personal cquation,” the true clock-time of mercdion 
passage, reduced to one standard, is found. ‘Phe diffe- 
rence between this and the Naudical Almanac rizht 
ascension of the star for the day gives the crior of the 
sidereal standard, which is also the error of tlic sidcreal 
chronometer 4. Unlike the mean-time clocks (which are 
required always to show true time), the error of the sidv real 
clocks is allowed to accumulate, and correction applied as 
necessary in any calculation in which time by one of the 
sidereal clocks enters. 

Near to the sidereal chronometer / there is placed, on 
the same desk in the Comyuting Room, a mean solar 
chronometer, ¢, sympathetic with the Mean Solar Standard. 
Between these chronometers is fixed a commutator, d, by 
means of which a galvanic current can be thrown into the 
accelerating and retarding coil of the Mean Solar Standard, 
When the commutator index stands in the position shown 
in the drawing no action takes place ; when turned to the 
right the current accelerates the clock ; when turned to 
the left it retards the clock. To ascertain at any time the 
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attcntion was particularly driwn The /zes 1s “ autho- 
11sed to say that not only did her Majesty express to the 
Lord Piesident of the Council, the Duke of Richmond, 
het yrutification with the exhibition and wish its success 
—crceeding any thit could possibly h ve becn intici 

pited of 1t—but that hcr Majesty desired to make known 
ho v much she was egrified by the minner of her reccp- 
tion ind hy the solicitude with which her visit » as made 
interestin,s by the sever il scientic men who cxplaincd to 
her the nature of the obyects c\hibited ” 

Besides the Ge:man | mpiess, the Oucen wis accom- 
panied by the Princess Beatnce, the Duke of 1 dinbur,h, 
the Duke of Cambridge, Prince J dwird of Saxe Weimar, 
ind among othurs who wcoompinied the Royal purty 
curing their tou: round the collection were the Duke of 
Scutherlind, the German, Austrian, Russian, and 1 rench 
and Spanish Ambassadors, the Itilian Munister, the 
United States Charge d’Atfaircs, besides a considerable 
number of the most eminent representatives of British 
and Foreign scicnce, most of thc members of the several 
coinmittccs, ind miny of the cxhibitors 

Ihe Oucen wis received it the south eistern cntrince 
to the F v\ibition by the Duke of kichmond ind (sor lon 
and the Vicc Tresi ent of the Committee of Council on 
T ducition, lord Sindon, MP, by the Commussioners of 
the I xhibition of 1551 upon whose premiscs the I xaibi- 
tion 1s hcld, wd by th inembers of the Duke of Dcvon- 
shnes Cominittce on Scie tic Instruction 

The Duke of hichmond ind Gordon escorted the Ouecn 
round the J vhibition, pomtine oat objects of intercst, and 
as th Owen cntercd cich livisionof the allenic , Gentle 
cn conveisint with the v ui0us brinches of science bad 
the honow of buin, picsented and of explunins to then 
Majesties ind Ili hnesses the objects exhibited 

{he Lducitioniu Collecuon wis first examined, M 
}icard showin, th curious ind extensive Kuss in pedi 
-ogicil collect on = Inthe Mc hante | Scction the fan ous 
pumutive locomotives ‘ Puffin Lilly andth ‘ hocket’ 
ittruted considerible attention In this section ilso 
the ship / wn’ wi described by Dr C W Siteicns, 
who it the sunc tune capluned Ins bithomcter, 1 ently 
dusciibed in NALUKI The Germm nonclaid, Ace 
Hoefhetm, and other berutiful models alusti vin — the 
ipplic itions of science to shipbuildia, inclu ling + mode! 
of the Sea r/zs, wore de cruibcd by Mi |} Jo Weed and the 
Duke of Ldint uo, h fi this sume otchon Mi W Liou c 
showed his models of the hulls of ships in) olid put iffin, 
by waich the valucble cxperuncnts were in ide which were 
irccently descnbed by hun at len th in Naitri Prof 
Lynituls cvxplarwion of the lighthouses wd fo hoi 

vor cd cons dcrubl interest the San fo form being 
soundeu todlu taite the u cfulness of the s1 nub In the 
lish Museum Mr Tiink bucklind was ic tay to explun 
the mnas y tere tin, objects and processes shown there ss 
the puty pis cdanty the y ulery of 1 lcctricity ant Mi,- 
netis n, the e aha none or, 1 of Lerronct Thomson was 
heud f om ibove phiying § God swe the Oucen In the 
section just m ntioned M_ Breguet, of Pui, gue a 
bullrint displiy of the electuc ght, while 1 rof Carcy 
Foster explained the great Ifairlem natuiil magnet 
M: Giammecs magneto electiie machines were shown 
Spottiswoode, and various tclczraphic instruments by 
by M1 Culley As her Majesty procecded Ieisurecly 
thiough the collection, Si William Thomson showed 
hic wonderfully ingenious tide calculating imichine, 
Joul s rppiratus for rescarches in heat, and an appt 
ritus for dccp sci oundings Prof Kennedy exhibited 
the important collcction of kinemitic models scnt by 
brof. Reuleaus, of the Koyal I cchnical Academy, Berlin. 
[he Wilter type compusing machine wis caplaimed by 
Mr J © Miucdenild, Sn Joseph Whituo th dc scubed 
his milhonth of ininch measwing pparatus, whil. Mr 
Chisholm explained vious standard me isurcs, a fine 
collection of standards made for the Kussian Govern 
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ment by Dr. Werner Siemens, being particularly observed. 
The Astronomcr Royal, Sir George Airy, showed the 
telescopes of Sir W. Herschel and Lord Rosse, and a 
little telescope of Newton’s. 

Prof. Eccher cxhibited some interesting memorials of 
Galileo, his bust, telescope with broken lens, and other 
objects, invaluable relics, which the Qucen expressed her 
gratification to sce gencrously confided to the care of this 
Department of her Government by Signor Peruzzi, the 
Syndic, and the City of Florence. Mr. John Evans, in 
the Geological Department, exhibited results of the Sub- 
Wealden boring ; and in the spacious gallery and con- 
ference room devoted on Saturday to Geography, Sir 
Iienry Rawlinson showed the Queen Livingstone’s inaps, 
and illustrated the route of Lieut. Cameron; Licut. 
Cameron himself exhibited his charts of the interior of 
Africa. Capt. Evans, the Hydrographcr of the Navy, 
showed the original logs of Captain Cook and the log of 
the Lounty, and Admiral Ommanney a log of Sir John 
Franklin. A collection of German maps, explained by 
Major von Vistinghoft, and the interesting collection of 
fossil Jeaves shown by Baron von Ettinghausen, of Gractz 
were also inspected. In the Biological Department Piof. 
Sanderson and Hr. Lauder Brunton showed 
Marey’s and other apparatus for recording and icgis- 
tering vital motion, and the instrument of Prof. Donders, 
of Utrecht, for measuring the velocity of thought. The 
musical instruments explained by Mr. J, Baillie Hamilton 
naturally attracted) much attention. The other objects 
which attracted the attention of and were explained to the 
Queen and her party were Dalton’s apparatus by Prof. 
Roscoe, Cavendish’s and Llack’s balances by Dr. Frank- 
land, early photographs by Capt. Abuey, Russian helio- 
graphic plates and engravings by Daron von Wrangell, 
spectroscopes and tadiometers by Prof. Guthric, Otto 
von Gueicke’s air-pump and the Magdeburg hemispheres 
by Prof, Clerk Maawell. 

Before icaving the galleries, a telcgiam was despatched 
through one of the Morse instruments exhibited by our 
Post Office by the Empress Aueusta of Germany, mn the 
name of the Queen and herself, to the German J¢mperor 
in the followmg words: “ The Queen and the Jompress 
have passed through the collection at the hibition of 
Scientific .\pparatus and have been very much inter- 
ested.” Ter Majesty the Oucen desired that the same 
intclhyence should be communtated to her cldest 
daughter the Crown T’rincess. 

‘To quote the Jay News : 

“Throughout the course of the long promenade fiom 
the south-eastern entrance of the building in Exhibition- 
road to the exitin the Prince Albert’s-road, neither the 
Quecn nor the Empress of Germany exhibited the 
Slightest sign of physical or mental fatigue. On the 
contrary, their majestics seemed rather inclined to remain 
for a space in converse with the learned expositors than 
to ticat the inspection as a matter of ceremony.” 

During the visit, Sir Francis Sandford, Major Don- 
nelly, Mr. Cunliffe Owen, and Mr. Norman Lockyer, 
were specially introduced to the (Queen and Empress. 

The Collection was opened to the public on Monday, 
and the number of visitors has been much greater than most 
people expected. ‘They belong to all classes, and inspect 
the apparatus with evident interest and intellkgence. The 
galleries, indeed, bear quite a lively aspect, and there is 
little danger of the Collection being a failure for lack of a 
public. We have no doubt, as its value and nature be- 
come known, the nuinber of visitors will largely increase. 

Uhe first of the Conferences in connection with the 

Ollection was opened on ‘Tuesday, Lord Sandon making 
“ short address of welcome. 

[have come down,” he said, “ to capress my gratitude, 
and that of Ter Majesty’s Government, to the different 
men of science who are the real authors of what J may 
call the present success. I have had means of knowing 
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personally the extraordinary sacrifices of time and libour 
of those men of science in this country who have produced 
the success. It is gratifying, if only for one reason -it has 
shown what a feeling of intellectual brotherhood exists. 
We have had the highest men of science of this kingdom 
working together to } voduce this very remarkable exhibi- 
tion. When we think of their zeal and selfsacrifice and 
determination, the country cannot be too grateful. And 
these qualities have not been confined to this country, 
but far beyond this island, It has been amatterofuniversal 
remark, the zeal, the determination, and friendly fechny 
which have been shown by men of science all over the world, 
We have the Lord President and myself —done all that 
we could do to make this not a gazing place merely, but 
to give as iInuch instruction as possible to those who desire 
to receive it. These Conferences will be a source of the 
ercatest possible gratification, old friendships will be re- 
newed, new friendsinps will be created between men of 
science of other parts of the world. These Conferences 
will, we trust, be much appreciated. “Phe examination of 
the collections will he much assisted by the admirable 
handbooks whtch have been prepared by men of the 
highest capacity. Allow me also to capress my sense of 
the very high service which the officers of the Science 
Deparunent have rendered ; their zeal, their highly culti- 
vated intelligence, devotion of time and almost of health 

we have reason to be proud of serving the Queen in 
concert with such officers. To the different men of science 
lL express my hearty good wishes for exertions towards the 
continued success of the Eshibition. When those Con- 
ferences come to a clos? we shall feel that a great work 
has been done on behalf, not of this country only, but for 
the whole of the world.” 

Mr. Spottiswoode, the President of the Scction of 
Physics, to which Tucsday was devoted, then delivered 
his inaugural address, which we are glad to be able to 
give below, as also that of Dr. C. W. Siemens, the Presi- 
dent of the Section of Mechanics, which met on Wed- 
nesday. ‘The other addresses on Monday were by Mr. 
W. Huggins, D.C.L., I.R.S., on the present state of 
Spectiuscopic research relating to the Stars and Nebule ; 
Mr Norman Lockyer, F.RAS., and Capt. W. de W. 
Abney, R.I, on Spectroscopic Research in Solar and 
Molecular Physics ; M. le Protesscur Soret, on a Spec- 
troscope with a fluorescent cyc-piece ; Prof. R. Bulamy 
Clifton, M.A., F.IRS., on Interference, and Instruments 
for the measurement of Optical Wave Lenyths ; Mr. H. 
C, Sorby, F.R.S., on the oriyvinal fonn of the Spectrum- 
microscope, and the various subsequent impiovements, 
and additional apparatus ; the Fail of Rosse, 1.C.L, 
F.R.S, on Zollner’s Photometcr ; Prof. Sir W. Thomson, 
LL.D., F.R.S., on the principles of Compass Correction 
in [Tron Ships; M. Sarasin-Diodati, on De la Rtve’s 
Researches in Statical Electricity ; and the President, on 
some iecent forms of Polariscopic Apparatus. 

In the Section of Mechanics, which met yesterday, 
besides the address of the President, Dr. Siemens, the fol- 
lowing papers were read: -- 

Sir Joseph Whitworth, Bart, FLR.S., on Lincar Mea- 
sure; Mai.C.W. Merruield, F.R.S., on Solid Measurement ; 
followed by a communication from Prof, “Pulser (Bohe- 
mian Institute, Prague); Prof. Si W. ‘Thomson, LL.D., 
ROARS. on Electrical Measurements ; M. ‘Tresca (Sous- 
Directeur du Conservatone des Arts ct Méhers, Paris), 
on low of Sohds ; Prof. Kennedy, on Kinematics, &c. 

The Chemical Section mects to-day, when, after the 
address of the President, Prof. Frankland, the following 
papers will be read : ae 

Dr. J. HH. Gilbert, PUR.S, on some points mn connection 
with Veeetation; Afr. W. I) Donkin, M.A, of Keble 
College, Oxford, on the Ozone Apparatus of Sir B. 
Brodie, Bart, FR.S.; Ah. A. Fletcher, 11. M. Inspector 
of Alkali Works, on the Gases discharged from Alkali 
Works; Professor Andrews, F.R.S.. Experiments on Gases, 
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On the 19th and 24th the Section of Physics will again 
meet; Mechanics on the 22nd and 25th; Chemistry on 
the 23rd; Biology on the 26th and 29th; and Physical 
Geography, Geology, Mineralogy, and Meteorology on 
May 30 and June I and 2. 

The following are the arrangements which have been 
made in the Section of Mechanics :—22nd May.—Mr. 
Barnaby, C.B., Director of Naval Construction to the 
Admiralty, Naval Architecture; Mr. W. Froude, M.A., 
F.R.S., Fluid Resistance ; Mr. Thomas Stevenson, Light- 
houses, 25th May.—Mr. F. J. Bramwell, F.R.S., Prime 
Movers ; Mr. Hackney, B.Sc., Furnaces ; Général Morin, 
Directeur du Conservatoire des Arts ct Métiers, Paris, 
Ventilation ; Professor Zetzsche, Electric Telegraphs. 

A general idea of the arrangements in other sections 
will be obtained from the list in last week’s NATURE, 
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Besides these Sectional Meetings, several sozrécs have 
been arranged, the first of which, that of Physics, took 
place last night. A Geographical sozvée will be held on 
Saturday night. 

Several visits have, moreover, we bclicve, been arranged, 
including one to H.M.S. Challenger, which is expected 
home every day. 

The following are the names of some of the distin- 
guished foreigners who have come to London in connec- 
tion with the Loan Collection :—Ge7 many: Dr. R. Schone, 
Herr Wilhelm Kirchner, Dr. Biedermann, Dr. Neumayer, 
W. Verners, C. Desaga, Herr Lingke, M. Borus, Dr. 
Juhus Fettbach, Dr. H. Rohrbeck.- -Awsséa: Baron von 
M. Wrangell, M. Heard, Dr. Selim Lemstrom, Capt. M. 
Rkeman, R.A., M Ovsiannikow, Prof. A. von Oettingen. 
—Ttaly - 11Com. Blaserna, Prof. De Eccher, Cav Meunccti. 
~-Austria: Baron von Lttinghausen, Dr. Albert von 
Ettinghausen, Dr. Leopold Pfaundler.—//o/land: Prof. 
Dr, P. L. Rijke, Dr. J. W. Gunning, Dr. D. de Loos, Prof. 
Dr. J. Bosscha.— Switzer/and: M. Sorct, M. Hagenbach, 
M. Forel, M. Wartmann, Prof. Favre, M, Ic. Gauticr, M. 
Th. Turrettini, M. i. Sarasin, Prof. I. Hagenbach- 
Bischoff, M. R. Pictet.—Ae/gdwm: A. Renard, Prof. C. 
de la Vallée Poussin, Prof. G. Dewalque.— Spaz: Senor 
Juan E. Riafio,—Oranee Free Stale: Wis Wonour, the 
President of the Orange Free State.— Frame: M. Tresca, 
M. Golaz, M. Breguet, P. Jablochkoff.-- Morway: Prof. 
P, Waage.— Sweden: Dr. Christian Lovén, 


SECTION—PHYSICS. 
Opening Address by VU". Spottiswoode, F.R.S., &¢. 


THE opening of this Exhibition may prove an epoch 
in the science of Great Britain. We find here col- 
lected, for the first time within the walls of one building, 
a large number of the most remarkable instruments, 
gathered from all parts of the civilised wold, and from 
almost every period of scientific research. These instru- 
ments, it must be remembered, are not merely master- 
pieces of constructive skill, but are the visible expression 
of the penetrative thought, the mechanical equivalent of 
the intellectual processes of the great minds whose out- 
come they are. 

There have been in former years, both in this country 
and elsewhere, exhibitions including some of the then 
newest inventions of the day; but none have been so 
exclusively devoted to scientific objects, nor any so exten- 
sive in their range as this. There exist in most seats of 
learning museums of instruments accumulated from the 
laboratories in which the professors have worked ; but 
these are, by their very nature, confined to local tradi- 
tions. The present one is, | believe, the first serious, or 
at all events the first successful, attempt at a cosmo- 
politan collection. 

To mention only a ll rai the many forei 
tutions which have contributed to this undert 


insti- 
ing, we 
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are especially indebted to the authorities of the Conser. 
vatoire des Arts et Métiers of Paris, the Physical Museum 
of Leyden, the Tayler Foundation of Haarlem, the Royal 
Museum of Berlin, the Physical Observatory of St. 
Petersburgh, the Tribune of Florence, and the University 
of Rome. 

Among those in our own country, we have to thank the 
Royal Society, the Royal Institution, the Ordnance Survey, 
the Post Office, the Royal Mint, the Kew Observatory, 
besides various other institutions and colleges, which have 
freely contributed their quota. 

To enumerate even the chief of the individual instru- 
ments of historical interest would be a task beyond the 
limits both of my powers and of your patience. But I 
cannot refrain from naming as especially worth notice 
among thefastronomical treasures, a quadrant of Tycho 
Brahé, telescopes of Galileo, a telescope of Newton, some 
lenses by Huygens, one of Sir W. Herschel’s grinding 
machines for specula, and a telescope made by himself in 
Intervals between his music lessons during his early days 
at Bath, at a time when, to usc her own words, his sister 
Caroline “ was continually obliged to feed him by putting 
victuals by bits into his mouth.” This also is probably 
the “mirror from which he did not take his hands for 
sixteen hours together,” and with which he may have secn 
for the first time the Georgium Sidus. To come to latcr 
days, we have the original siderostat of Foucault, lent 
fiom the Observatory of Paris, a compound speculum by 
the Jate Lord Rosse, the photohcliograph from Kew, and 
from still more recent times a complete transit of Venus 
equipment, from the Royal Observatory at Grcenwich. 

Turning to other branches of physics, we have a “com- 
posed microscope,” now nearly three centuries old, con- 
structed in 1590 by one Zacharias Janssen, a spertacle- 
maker, possibly a connection, or at all events a woithy 
predecessor, of M. Janssen, the celebrated astronomical 
spectroscopist. We have an air-pump, and two ‘“‘ Magde- 
burg henuspheres,” with the original rope traces by which 
horses were attached in the presence of the J.mperor 
Chailes V., in order, if possible, to tcar them asunder, 
when exhausted by the air-pump. We have the ai-; ump 
of Boyle, the compressor of Pappin, Regnault’s apparatus 
for determining the specific heat of gases, Dumas’s globe 
for the determination of vapour densities, Fizcau and 
Foucault’s original revolving mirrors and toothed wheels, 
whereby the velocity of light was first determined indc- 
pendently of astronomical aid, [aguerre’s first photo- 
graph on glass, and the earliest astronomical photographs 
ever taken. ‘To these may be added De la Rive’s instru- 
ments for statical electricity ; the actual table and appur- 
tenances at which Ampére worked; and some contti- 
vances as if fresh from the hands of Faraday himself. 

Yet rich as is this part of our collection, and interesting 
as it might be made in the hands of one versed in the 
history and anecdote of the past, we must not linger even 
about these pleasant placcs. Indeed a muscum of only 
the past, venerable though it might be, would be also grey 
with the melancholy of departing life. For science should 
be living, instinct with vigour and organic growth, With- 
out a continuance into the present, and a promise for the 
future, it would be like a tree whose branches are broken, 
whose growth is stopped, and whose sap is dried. _ And 
if I may carry the simile a stage further, an exhibition of 
the present, with no elements of the past, would be like 
the gathered fruits to be found in the market-place, ready 
to hand, it is true, but artificially arranged. But when 
past and present are represented in combination, as has 
been attempted here, the very newest ac hievements will 
be found in their natural places as ripened and cver- 
ripening fruit in the garden from whence they have 
sprung. ; : 

In reviewing the series of ancient, or at least now dis- 
used, instruments, one thing can hardly fail to strike the 
attention of those who are accustomed to the use of the 
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modern forms. It is this—how much our predecessors 
managed to achieve with the limited means at their dis- 
posal. If we compare the magnificent telescopes, the 
exquisite clockwork, the multiplicity of optical ei Wdenenae 
now to be found in almost every private, and still more in 
every public, observatory, with those of two centuries 
past ; or, again, if we look at the instruments with which 
Arago and Brewster made their magnificent discoveries 
in polarised light, in contrast to those with which the 
adjoining room is literally teeming, we may well pause to 
reflect how much of their discoveries was duc to the men 
themselves, and how comparatively little to the instru- 
ments at their command. . 

And yet we must not measure either the men or their 
results by this standard alone. The character of the 
problems which na‘ure propounds, or which our prede- 
cessors leave as a legacy to our generation, varies greatly 
from time totime. First, we have some great striking 
question, the very conception and statement of which de- 
mands the very highest powers of the human mind ; unless, 
indeed, the clear and distinct statement of cvery problem 
may be 1egarded as the first and most important step 
towards its solution. Next follow the first outlines of the 
solution sketched in bold outline by some master hand ; 
afterwards, the careful and often tedious working out of 
the details of the problem, the numerical evaluation of 
the constants involved, and the reduction of all the 
quantitics to strict measurement. It is in this part of the 
business that the more elaborate instruments are especially 
required. It is for bringing small differences to actual mea- 
surement, for detecting quantities otherwise inappreciable, 
that the complex refinements with which we are here 
surrounded become of the first importance. LEut happily 
this somewhat overwhelming complication is not of peren- 
nial growth, for, curiously enough, by a kind of natural 
compensation, it relieves itself. In reviewing from time 
to time the various aspects of a problem in connection 
with the instrumental appliances designed fox its solution, 
the essential features come out by degrees more strongly 
in relief. One by one the unimportant parts are cast 
aside, and the apparatus becomes reduced to iv essential 
,clements. This simplification of parts, this cutting off ot 
tredundancies, must not, however, be understood as de- 
tracting from the merit of the original devisors of the 
instruments so simplified ; the first grand requisite is to 
effect what is necessary for the solution of the problem, 
then follows the question whether it can be done more 
simply or by some better process. 

And this leads me in the next place to advert for a 
moment to the advantages which may accrue to the cul- 
tivators of science, and through them to the nation at 
‘large, from a national collection of scientific apparatus. 
Through the liberality of our foreign neighbours, and 
through the exertions of our own countrymen, we have 
here a magnificent specimen, an almost ideal exemplar, 
‘of what such a collection may be. By bringing together 
in one place, and by rendering accessible to men of 
‘science generally, the instrumental treasures already 
accumulated, and constantly accumulating, we should 
not only portray in, as it were, living colours the history 
of science, we should not only be paying just tribute to 
the memory of the great men who have gone before us, 
but we should afford opportunities of reverting to old 
lines of thought, of repeating with the identical instru- 
ments important but half-forgotten experiments, of weav- 
ing together threads of scattered researches, which could 
otherwise be taken up again only with difficulty, and after 
an expenditure of much and irretrievable time. 

Lct me now turn for a moment to the other side of 
the picture. If the collection in the midst of which we 
are here assembled is an evidence of the valuable relics 
which still remain to us of the great men who have passed 
away, the circumstances under which some of them have 
found their way hither, and the vacant places due to the 





NATURE 



















55 


ve ae eee rel 





absence of others, are no less evidence of how much the 

preservation of such objects would be promoted by the 

establishment of a museum such as I have ventured to 

suggest. Many circumstances contribute to thrust into 

oblivion, or to he absolutely out of reach of future 

recovery, original apnaratus. First, the paramount im- 

portance and immediate uses of an improved instrument 

or a new invention ; next, in Government departments 

such as the Survey, the Post Office, &c., the imperative 

demands of the public service, which leave little or no 
time for a retrospect of the past; and if I may add a 
word from the experience of private individuals, the 
pressing calls of space and expense lead the possessors 
to throw away, or to utilise, by conversion of the 
materials to new purposes, apparatus which has done its 
work, I venture to particularise one or two considera- 
tions, which will probably have occurred to many of you, 
but which appear to me to illustrate the above remarks. 
In the case of the Ordnance Survey it is almost certain 
that the current work of the department would never have 
required, and it is doubtful whether any private interpo- 
sition would have brought about, the removal of the 
disused instruments, here exhibited, from the cellars at 
Southampton. Again, the Post Office would hardly 
have been justified in devoting valuable time to the 
arrangement, or valuable space to the storage, of in- 
struments no longer on active service, except at the 
call of a public department, or for a public purpose. 
And surely it would be a matter of serious regret that the 
time already spent upon the collection now before us 
should have no issue beyond the purposes of the present 
exhibition. To take another instance; we have here 
fragments, but only fragments, of Baily’s apparatus for 
repeating Cavendish’s experiments ; but of Cavendish’s 
own apparatus we have simply nothing. Again, Wheat- 
stone’s instrumental remains must inevitably have been 
broken up and scattered or destroyed, if there had not 
been found at King’s College a resting-place, and 
authorities intelligent enough to appreciate and willing 
to receive them. Of other individuals from whom 
apparatus, now cf historical interest, has been re- 
ceived, some fiom sheer lack of space have been 
breaking up old instruments, while otheis, from a modesty 
commendable in itself, were with difficulty persuaded of, 
and even now are only beginning tc perceive, the value, in 
a national and cosmopolitan point of view, of their own 
contributions. Lastly, there is, I think, little doubt but 
that, if the objects in question were to go a-begging, they 
would be gladly received in some of the foreign museums 
which have so liberally contributed on the present 
occasion. 

To put the suggestion in a more tangible form I would 
venture to suggest that, in the first instance, inst: uments 
whose immediate use has gone by, but which are never- 
theless of historical interest, lent either by public depart- 
ments or by private individuals, might remain here on 
permanent loan ; further, that other instruments as they 
pass out of active service, for example, from the Adinir- 
alty, from the Board of Trade, from the Ordnance Survey, 
or from the other departments, should similarly find a 
place in this museum. In such a catcgory also might be 
included the scientific outht of the Challenger, and of the 
Arctic Expeditions, and likewise those of expeditions for 
the observations of the transit of Venus or of solar eclipses, 
To these might be added apparatus purchased for special 
investigations through the parliamentary grant annually 
administered by the Royal Society. And further if, as I 
would suggest, this deposit of instruments be made with- 
out alienation of ownership, then private societies or even 
individuals might be glad to avail themselves of such a 
depository of instruments not actually in use. 

In making such a suggestion, it must of course be 
assumed that the custody of property so valuable in itself, 
and so delicate in its nature, would be confided to a 
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curator thoroughly competent for such a charge, but I 
abstain from entering prematurely into further details. 

And now let me turn in conclusion to one more aspect 
of this great undertaking. We have here collected not 
only the instruments which represent the most advanced 
posts of modern Science, but we have not a few of the men 
whose genius and perseverancc have led the way thither ; 
men who stand in the forefront of our battle against ignor- 
ance and prejudice and against the host of evils which a 
better scientific education must certainly disvel ; we have 
men whose powers are competent for, and whose very pre- 
sencc is an inspiration to, further progress. But, while tak- 
ing this first opportunity of offering them a hearty welcome, 
I shall however best consult both their feelings and your 
wishes by abstaining from any paneg,ric upon them in 
their presence, and by giving them an opportunity of 
speaking, and you of hearing them, upon some of their 
own subjects in illustration of the remarkable instruments 
which they have with so much pains and trouble brought 
ander our view. 





SECTION—MECHANICS. 
Opening Address by Dr. C. W. Stemens, FARS. 


IN opening the proceedings of the Conferences regard- 
ing Mechanical Science, it behoves me to draw attention 
to the lines of demarcation which separate us from other 
branches of natural science represented in this Exhibi- 
tion. 

In the Department of Applied Science we have col- 
lected here apparatus of vast historical intercst, including 
the original steatn cylinder constructed by Papin in 16go, 
the earliest steam-engines by Savery and by James Watt, 
the famous locomotive engine the “ Rocket,” by which 
George Stephenson achieved his early triumphs, as well 
as Bell’s original marine engine, and a variety of models 
illustrative of the progress of hydraulic engineering and 
of machinery for the production of textile fabrics. In 
close proximity to these we find a collection of modcls 
illustrative of the remarkable advance in naval architec- 
ture which clistinguishes the present day. 

It would be impossible to dcny the imtrinsic interest 
attaching to such a collection or its intimate connection 
with the progress of pure science ; for how could science 
have progressed at the rate evidenced in every branch of 
this Exhibition, but for the great power given to man 
through the mechanical inventions just referred to. Yet 
were Mechanical Science at these Conferences to be 
limited to the objects exhibited im the South Gallery (and 
separated unfortunately from apparatus representing phy- 
sical science by lengthy corridors filled with objects of 
natural history), we should hardly find material worthy to 
occupy the time sct apart for us. But, thanks to the 
progress of opinion in recent days, the barrier between 
pure and applied science may be considered as having no 
longer any existence in fact. We see around us practi- 
tioners, to whom seats of honour in the great academies 
and associations for the advancement of pure science arc 
not withheld, and men who, having commenced with thc 
cultivation of pure science, think it no longer a degrada- 
tion to follow up its application to useful ends, 

The geographical separation between applied science 
and physical science just referred to, must therefore be 
regarded only as accidental, and the subjects to be dis- 
cussed in our section comprise a large proportion of thc 
objects to be found within the rooms assigned more par- 
ticularly to physics and chemistry. Thus all measuring 
instrumcnts, geometric and kinematic apparatus, have 
‘been specially included within our range, and other 

objects such as telegraphic instruments, belong naturally 
to our domain. 8 

With these accessions, mechanical science represents a 
vast field for discussion at these conferences, a field so 
-vast indeed that it would have been impossible to discuss 
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separately the mcrits of even the more remarkable of the 
exhibits belonging to it. It was necessary to combine 
exhibits of similar nature into subdivisions, and the Com- 
mittee have asked gentlemen eminently acquainted with 
these branches to address you upon them in a compre- 
hensive manner. 

Thus they have secured the co-operation of Mr. 
Barnaby, the Director of Construction of the Navy, to 
address you on the subject of Naval Architecture, and of 
Mr. Froude to enlarge upon the subject of fluid resist- 
ance, upon which he has such an undoubted right to 
speak authoritatively, Mr. Thomas Stevenson, the Engi- 
neer of the Northern Lighthouses, will describe the 
modern arrangements of Dioptric lights, which mark a 
great progress in the art of lighting up our coasts. Mr. 
Bramwell has undertaken the important task of ad- 
dressing you on the subject of Prime Movers, and Prof. 
Kennedy upon the kinematic apparatus forwarded by 
Prof. Reuleaux, of Berlin. M. Tresca will bring before 
us his interesting subject, the flow of solids. Mr. William 
Hackney will address you upon the application of heat to 
furnac: s, for which he is well qualified both by his theo- 
retical and practical knowledge. Mr. R. S. Culley, Chicf 
Engineer of the Postal Telegraphs, will refer you to a 
most complete and interesting historical collection of 
instruments, revealing the rapid and surprising growth of 
the clectric telegraph, 

Measurement.—Regarding the question of measure- 
ment, this constitutes perhaps the largest and most 
varied subject in connection with the present Loan Exhi- 
bition. In mechanical scienc:, accurate measurement is 
of such obvious importance, that nu argument is needed 
to reconi:.end the subject to your careful consideration. 
But it is not perhaps as generally adnutted, that accurate 
measurement occupies a very important po;ition with 
regard to scicnce itself, and that many of the most 
brilliant discoverics may be traced back to the mechanical 
art of measuring. In support of this view I may here 
quote some pregnant remarks made by Sir William 
‘Thomson jy. his inaugural address delivered in 1871 to 
the membyrs of the British Association, in which he says — 
“ Accurace and minute measurement seems to the non- 
scientific Imagination, a less lofty and dignified work than 
looking for something new. But nearly all the grandest 
discoveries of science have been but the rewards of accu- 
rate measurement and patient long-continued labour in 
the minute sifting of numerical results. The popular idea 
of Newton's grand discovery is that the theory of gravi- 
tation flashed upon his mind, and so the discovery was 
made. It was by along train of mathemetical calculation 
founded on results accumulated through prodigious to1 
of practical astronomers, that Newton first demonstrated 
the forces urging the planets towards the sun, determined 
the magnitude of those forces, and discovered that a force 
following the same law of variation with distance urges 
the moon towards the earth. 7/ex first, we may suppose, 
came to him the idea of the wszversalitly of gravitation , 
but when he attempted to compare the magnitude of the 
force on the moon with the magnitude of the force of 
gravitation of a hcavy body of equal mass at the earth’s 
surface, he did not find the agreement which the law he 
was discovering required. Not for years after would he 
publish his discovery as made. It is recountcd that, 
being present at a meeting of the Royal Society, he heard 
a paper read, describing geodesic measurement by Picard, 
which led to a serious correction of the previously accepted 
estimate of the earth’s radius, This was what Newton 
required ; he went home with the result, and commenced_ 
his calculations, but felt so much agitated, that he handed 
over the arithmetical work to a friend; then (and not 
when, sitting in a garden he saw an apple fall) did he 
ascertain that gravitation keeps the moon in her orbit. 

Faraday’s discovery of specific inductive capacity, 
which inaugurated 7c new philosophy, tending to discard 
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action at a distance, was the result of minute and accurate 
measurement of electric forces 

Joule’s discovery of thermo dynamic law, through the 
regions of electro chemistry, electro-magnetism, and 
elasticity of gases was based ona delicacy of thermo 
metry which seemed impossible to some of the most 
distinguished chemists of the day 

Andrews’s discoveiy of the continuity between the 
gaseous and hiquid states was worked out by many ve1s 
of laborious and minute measuiement of phcnoment 
scarcely sensible to the naked eye 

Here, then, we have 1 very full recognition of the im 
poitance of accurate measurement, by one who has a 
perfect right to speak authoritatively on such a subject 
It may indeed be mantamed that no accu1ate knowl dgi 
of any thing or any law in niture is possible, unless ve 
possess 1 faculty of referting our results to some unit of 
measure, ind thitit might truly be sud 79/27 asf) 
Wt SUPE 

lo resort to 1 homely illustration of this propositions 
let us suppose a traveller in the unknown wilds of the 
interior of Africi, observing before him a number of cle 
vations of the ground, not differmg materilly from one 
another in ippuent maymitude Without measuring ap 
patatus the tiwcile: could form no conclusion reg uding 
the geo,iiphi al importance of those visible obyjccts, 
which miybt be mere billocks 1t 1 moder tte distance, o1 
the domes of in elevated mountun ringe In steppin, 
his bise line, howcver, amd mountin his distance 
measurer, he soon ascertains his d stances ind observ) 
tions with the scvtant ind comps, give the 2n, les cf 
elevation and position of the objcts He now knows 
thit 1 miyhty mountin chin stands before him, which 
must determine the dircction of the witercourscs and 
importint climatic results In short, throu, h measur 
ment he has achived pethips in important addition 
to our cgeozraphicil knowkd.c As iw yuds modein 
astronomy, this m1y almost be defined as the ut of 
measuring very distint objects, ind this ut his pro 
grcssed proportionitcly with the perfection atiuned in 
the telescopes and recording instiuments cmployed in ats 


pursuit 
By the ancients the ut of meisuring length und volume 


was toliably well understood, hence then rclitively cx 
triordinary 1dvince in architectuic wand the plistic irts 
Ne hear also of powerful mech inicil contrivances which 
Archimedes employed for lifting and huthnzs heivv 
amasses, and the books of Fuchd constitute uv lastin: 

roof of thur power of giappling with the liws regulatmy 
the proportion of pline and linuyr measuiemcit But 
ewith ul the nen*il and mechin: vl power displiyed in 
those works, it would sccin strange that no ittemt 
should have bicn made e@1 the pat of the cients to 
Mths tucse ul tl forces 1 ire, A wt nd “ele fy, 
by which noder civilization | 19 been distin ur hed, 
were it rot for thet want of the mcins of smeasus my 
hese fo ccs 

Hero of Alexindtir telly us thit the povar of ste un 
as known to the ] gyptrins, md wis cmploycd by then 

1icsthvod to wrk such pictendcd miicies, s thit of the 

pontaneous cpunin, of the doors of the temple when 
évci the bunt cffiim was accepted by the ,ods, or 15 
we modeins would put it whenever the heat Sener ited by 
combustion wis sufficient to produce stc um in the hollow 
body of the alt ur, ind thus force waiter int» buckets whose 
Incicising weight, im descending, cvused the yates in 
question to open 

Unfortunitely for them, the Ac tdemir de Cimcnto of 

+ lorence hid not yet presented the world with the tha 
momctci, nor hid Force shown how to me isuic cl istic 
(ior a or thee would at any 11te have becn i proba 

ity of those clear herded ancients applying the power 
ef stcam for prcparing and ti inspoiting the materials, 
which they used in the e1ection of then stupendofls 
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monuments, ind for rusin, ind dnecting the water use | 
m their clvbor ite works of miu ition 
The ut of meismins may 1 ¢ divided into the followin 
pincipil groups 
knot That of bnew meoiwwamnent the meisuremcnt of 
areca within 1 pline ind of pline inles, compipin, 
Goomctry, Trigonometry, Survcyin, wd the construction 
of incu mesures distance meters scxtints ind plim 
meteis of which 1 gre:t \ uicty will be found within this 
building 
The subject of lineu merasmement will Tam ey to 
state be biousht before ycu by one whose name will ever 
be wn membered a6 the intoduccr mto ypphed mech mes 
of the rbsolute pline ind of iccurite mncisuic Tome on 
Sn Joscph Whitworth = Itis to be wccietted 1 ccnsider 
thit Sir Joscph Whitworth idopted as the unit of me sure, 
the decim alized inch iste id of employing the ccntunetre, 
ind LT hope that he will sce re ts0n to adapt his admit wk 
system of ules uso to metiical measmie, which, not 
withstinding iny cbycctions thit could be rused igiunst 
itonth creheugiounds that, numely of not representing 
wcuritely the ten nulhonth put of the distance from onc 
of the cuthspolcstoit cquitor —1s nevertheless the only 
morse that has been thot uyhly decim uvcd, ind which 
estrblishes 1 simple aclitionship between me sues of 
len th of er ind of caprcity It posses ¢s morcovcr, 
the zreat practic il adv intice of havine becn adopted by 
nowy althe civailived nitions of T wope and by scicutihe 
wotkars throughout the wold Sir Joseph Whitwoiths 
wycs, biscd upon the decimated inch uc c¢ ucul uted 
to muntun then position for miny yous, owin, to the 
intrinsic mechint ud pe fection which they acpresent but 
the boon confiued by then author would be stl Sreqter 
than itisaf by wdopting the mctie he would icmove the 
last and only serious mmpediment in the way of the unifi 
cition of lincir measurement throughout the wold A 
discu sion will probibly uiseregudin, the rclitive ments 
of mewurcment 7 ¢ vf of which Su Jorcph Whitworth 
is the icpresentitive and cf measmement @ “aed which 
is the oldcr methed bata std mamtuncd by the St und 
ui] mnmiss onets both in this country ind in Friancec 
Phe second Jroup includes the mesure of volume or 
the cubicul content ct solids, liquids, ind ises com 
prisins stereomctric mcthods of measurement the st ind 
ud mesures for liquids, md the ypu itus for ime tsuiin 
liquid ind cous bodies flowing thiou h pipes such 1 
gis metus, wrter ricteis, sprit meters of which likewise 
1 ,tcarat virmty of iuncient ind modem date will meet 
your cye, ind upon which Mr Metificld wall iddiess 
you 
Anothct method of incisurim , matter is by is attract on 
tow ids the carth,or thnodly the ine rsurement cf wer ht 
repicsen cd by ve oreat variety of bilinces of arcient ind 
modcin constiucuion These mty be divided imto? we 
a ighig machin which appeus to be af the sume 
the most mcent ind the most accurite into spin, 
bilances ind totsion balances Lhe accuracy obt uncd 
inwa,hing i truly suapusing when we sec that rand s 
of one ton millionth yout of t tumine suffices (> turn 
the sc dc of iwell constructed chemical balince  barfect 
wet,hin,, howese: could only be wcomplshcd mt 
vicuum and,im accurite veahing, Ulewince be to be 
mide for the waht of ur disphiced by the ol ject unde 
consider ition «the ecnciil sesult ws thet the miss of 
liht substances to radly yrciter than ther nomial 
wal, ht implies, ind this difference between trac ind 
nominal wei,ht must viv sensibly with yuying itn 
spherr density 
Wei, hin, int denser medium thin itmospha uy 
nimely in witer, Ieids us fourthly to the me iin ment 
of specific giivity whi h wis on, inited by Archiumeds 
when he detc:mincdl the composition of King Hieios 
crown by weighin,y it in Water ind in ur 
Among measures of weight, may be noted a balance, 
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which weighs to the five-millionth part of the body 
weighed, sent by Beckers Sons of Rotterdam ; another 
from Brussels weighing to within a fourteenth millionth 
part of the weight, in weighing small quantitics; a 
balance formerly used by Dr. Priestley ; and Professor 
Hennessy’s standards derived from the earth’s polar axis, 
as common to all terrestrial meridians, 

Next comes fifthly, the Measurement of Time, which 
although of ancient conception has becn reduced to 
mathematical precision only in modern times. This has 
taken place through the discovery by Galileo, of the pen- 
dulum, and its application by Huygens to time-picces in 
the 17th century. The most interesting exhibits in this 
branch of measurement are, trum an historical point of 
view, the Italian, German, and English clocks of the 17th 
century, the Timekceper which was twice carricd out by 
Captain Cook, first in 1776, and which, after passing 
through a number of hands, was brought back to this 
country in 1843, and an ancient striking clock, supposed 
to have been made in 1348; it has the verge escapement 
which is said to have been in use before the pendulum. 
The methods employed in modern clocks and watches 
for compensating for variation of the thermometer 
and barometer, are illustrated by numerous eahibits, 
notably the Astronomical Clock, with Sir George Airy’s 
compensation, which will form the sulject of a special de- 
monstration by Messrs. Dent and Co. 

The measurement of small inereinents of time has becn 
rendered possible only in our own days by the introduction 
of the conical pendulum, and other apparatus of uniform 
rotation, which alone conveys to our minds the true con- 
ception of the continuity of time. Among the exhibits 
belonging to this class, must be mentioned Sir Charles 
Wheatstone’s rotating mirror, moved by wconstant falling 
weight, by which he made his early determination of the 
velocity of electricity through inctallic conductors ; the 
rotative cylindrical mirror, marked by successive electrical 
discharges, which was employed by Dr. Werner Siemens 
in 1846, to measure the velocity of projectiles, and has 
been lately apphed by him for the measurement of the 
velocity of the electric current itself, and the Chronometric 
Governor, introduced by him in conjunction with myself, 
for regulating Chronographs, as also the velocity of steam 
chgines under their varying loads; Foucault’s Governor, 
and a considerable variety mvolying similar principles of 
action. 

Another entity which presents itself for measurement 
is, sixthly, that of edocity, or distance traversed in a unit ot 
time, which may cither be uniform or one influenced by a 
continuance of the cause of motion, resulting in accelera- 
tion, subject to laws and measurements applicable both in 
relation to celestial and teriestiial bodies. I may here 
mention the instruments latterly devised for measuring 
the acceleration of a cannon-ball before and after 
leaving the mouth of the gun, of which an carly example 
has been placed within these gallerics. Other measurers 
of velocity are to be found here, Ships’ Logs, Current 
Meters, and Anemoiietecrs. 

In combining the ideas of weight or pressure with space, 
we arrive at seventhly, the conception of work, the unit of 
which is the foot-pound or kilogrammetre, and which, when 
combined with time, leads us to the further conception 
of the performance of duty, the hursc-power as defined 
by Watt. The machines fur the measurement of work, 
here exhibited, are not numerous, but are interesting. 
Among these may be mentioned Professor Colladon’s 
Dynamomcetrical Apparatus constructed in 1844; Richard’s 
Patent Steam Engine Indicator, an improvement on Watt’s, 
and Mr. G. A. Hirn’s Flexion and Torsion Pandynano- 
meters. 

Eighth. The Measurement of Electrical Uniis—of clec- 
trical capacityof potential—and Resistance, forms a subject 
of vast research, and of practical importance, such as few 
men are capable of doing justice to. It may be questioned, 
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indeed, whether Electrical Measurement belongs to the 
province of mechanical science, involving, as it does 
problems in physical science of the highest order ; but it 
may be contended on the other hand that at least one 
branch of Applied Science, that of Telegraphy, could not 
be carried on without its aid. I am happy to say that 
this branch of the geneial subject will be brought before 
you by my esteemed friend Sir William Thomson, than 
whom there is no one more eminently qualified to deal 
with it. I may, therefore, pass on to the next great branch 
of our gencral subject, the ninth: Thermal Veasurement,-— 
The principal instrument here cmployedis the thermometer, 
based in its construction, cither upon the difference of ex- 
pansion between two solids, or on the expansion of fluids 
such as mercury or alcohol— (the common thermometer) or 
upon gascous expansion (the air thermometer) ; or again, it 
may be based upon certain changes of electrical resist- 
ance, which solids and liquids experience when subjected 
{u various intensities of heat. With reference to these, the 
air thermometer represents most completely the molecular 
action of matter which is the equivalent of the expansibility. 
1 shall not speak of the different scales that have been 
adopted by Réaumur, Celsuis and Fahrenheit, which are 
based upon no natural laws or zero points in nature, and 
which are therefore equally objectionable upon theoretical 
grounds. Would it not be possible to substitute for these 
a natural thcrmometric scale? One commencing from 
the absolute zero, of the possible existence of which we 
have many itrefutable proofs, although we may never be 
able to reach it by actual eaperiment. A scale com- 
mencing 12 numetation irom this hypothetical point 
would possess the advantage of being in unison through- 
out with the physical effects due to the nominal degree, 
and would aid us in appreciating correctly the relative 
dynamical value of any two degrees of heat which could 
be named. Such a scale would also faJl in with the 
readings of an Electrical Resistance Thermometer or 
Pyrometer, of which a specimen has been added to this 
collection by myself. 

When temperature or intensity of heat is coupled with 
mass we obtain the conception of quantity of heat, and if 
this again is referred to a standard material, usually water, 
the unit weight of cach being taken, we obtain what is 
known as specific heat. The standard to which measure- 
ments of quantity of heat are usually referred is the heat 
required to raise a pound of water one degree Fahrenheit, 
or the cubic centumetie of water one degree Centigrade. 

‘Lhe inost interesting exlubits in this branch of measure- 
ment, are, from an historical point of view, the original spirit 
thermometer of the Mlorentine Academia del Cimento, and 
the photographs of old thermometers ; the original La- 
Voisier Calorimeter for measuring the heat disengaged in 
combustion, Wedgwood’s and Danicll’s Pyrometers, 

Ag illustrating modern improvement may be instanced 
a long brass-cased thermometer showing the variation in 
the readings, when the bulb and when the whole ther- 
mometer is immersed; a thermometer with flat bulb to 
improve sensitiveness; a thermo-clectric alarum, for 
giving notice when a given temperature is reached; an 
instrument for measuring the temperature of fusion by 
means of clectric comtact invented by Prof. Himly ; 
Dr. Andrews’ apparatus for measuring the quantity of heat 
disengaged in combustion ; Dr. Guthric’s diacalorimcter 
for measuring the conductivity of liquids for heat, and a 
thermometrictu be by Prof. Wartmann for determining the 
calorific capacities of different liquids by the process of 
cooling. ; 

Finally, Joule has taught us how to measure the unit of 
heat dynamically, and the interesting apparatus employed 
by him from time to time in the various stages of the 
determination of this most important constant in applied 
mechanics, are to be found, rightly placed, not among 
thermometers, and other instruments placed in the 
physical sections, but among the instruments required in 
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the determination of three great natural standards—of 
length, time, and mass, and their combinations. 

Another branch of the general subject is the Measurc- 
ment of Light, which may be divided into two principal 
sections, that including the measurement of the wave- 
length of lights of different colours, and the angle of 
polarization, which belongs purely and. entirely to physical 
science ; and the measurement of the intensity of light by 
photometry, which, while involving also physical problems 
of the highest order, has an important bearing also upon 
applied science. The principal methods that have been 
hitherto employed in photometry are by the comparison 
of shadows, that of Rumford and Bougucr; by employ- 
ing a screen of paper with a giease-spot, the lights to be 
compared being so adjusted that the spot docs not differ 
in appearance from the rest of the paper, Bunsen S 
method; Elster’s, by determining in combustion the 
amount of carbon contained in a given volune of a gas ; 
and the one lately introduced by Prof. Adams and Dr. 
Werner Siemens, by measuring the variation in the 
electrical resistance of selenium, under varying intensities 
of light. 

Before concluding, 1 wish to call your attention to two 
measuring instruments which do not fall within the range 
of any of the divisions before indicated. The first isan appa- 
ratus designed chicfly by my brother, Dr. Werner Sicinens, 
by which astream composed of alcohol and watcr, mixed in 
any proportion, is measured in sucha mannei that onc train 
of counter wheels records the volume of the miaed liquid ; 
whilst a second counter gives a true record of the amount 
of absolute alcohol contained in it. The principle upon 
which this measuring apparatus acts may be shortly de- 
scribed thus :—The volume of liquid is passed through a 
revolving drum, divided into three compartments by radial 
divisions, and not dissimilar in appearance to an ordinary 
wet gas-meter; the revolutions of this drum produce 
the record of the total volume of passing liquid. The 
liquid on its way to the measuring drum passes through 
a receiver containing a float of thin metal filled with proof 
spirit, which float 1s partially supported by means of a 
carefully-adjusted spring, and its position determines that 
of a lever, the angular position of which causes the alcohol 
counter to rotate more or less for every revolution of the 
measuring drum. Thus, if watcr only passes through the 
apparatus the lever in question stands at its lowest posi- 
tion, when the rotative motion of the drum will not be 
communicated to the alcohol counter, but in proportion 
as the lever ascends a greater proportion of the motion 
of the drum will be communicated to the alcohol counter, 
and this motion is rendered strictly proportionate to the 
alcohol contained in the liquid, allowance being made in 
the instrument for the change of volume due to chemical 
affinity between the two liquids. Several thousand in- 
struments of this description are employed by the Russian 
Govcrnment in controlling the production of spirits in 
that empire, whereby a large staff of officials is saved, 
and a perfectly just and technically unobjectionable 
method is established for levying the excise dues, 

Another instrument, not belonging to any ef the classes 
enumerated, is one for measuring the depth of the sea 
without a sounding line, which has recently been designed 
by me, and described in a paper communicated to the 
Royal Society. Advantage is taken in the construction 
of this instrument, of certain variations in the total attrac- 
tion of the earth, which must be attributable to a depth 
of water intervening between the instrument and the solid 
constituents of the earth. It can be proved mathemati- 
cally that the total gravitation of the earth diminishes 
Proportionately with the depth of water, and that if an 
instrument could be deviscd to indicate such minute 
changes in the total attraction upon a scale, the equal 

that scale would represent equal units of 


divisions on 
depth. (See NATURE. vol. xlii., p. 431.) 
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column of mercury resting upon a corrugated diaphragm 

of thin steel plate, which in its turn is supported by the 

elastic force of carefully tempered springs representing a 

force independent of gravitation. Any change in the 
force of gravitation must affect the position of this dia- 
phragm and the upper level of the meicury, which causes 
an air-bubble to travel in a convolute horizontal tube of 
glass placed upon a graduated scale, the divisions of 
which are made to signify fathoms of depth. Special 
arrangements were neccssary jn order to make this in- 
strument parathermal, or independent of change of tem- 
perature, as also independent of atmospheric density, 
which need not be here described. Suffice it to say that 
the instrument, which has been placed on board the S.5. 
Faraday during several of her trips across the Atlantic, 
has given evidence of a remarkable accordance in its 
indications with measurements taken by mcans of Sir 
William Thomson’s excellent pianoforte wire-sounding 
machine ; and we confidently expect that it will prove a 
useful instrument for warning mariners of the approach 
of danger, and for determining their position on scas, the 
soundings of which are known. 

Another varicty of this instrument is the horizontal 
attraction meter, by which it will be possible to obtain 
continuous records of the diurnal changes in the attrac- 
tion of the sun and moon as influencing the tides. This 
instrument belongs, however, rather to the domain of 
physics than to that of mechanical science. 

These general remarks upon the subject of measure- 
ment may suffice to call your attention to its importance, 
several branches of which,gthose of ZL/vear, Cubical, and 
Electrical Measurement, will now be dealt with. 

The discussions which will follow these addresses will 
be carried on under circumstances such as have never 
before co-operated, namely, the presence of leading men 
of science of all civilised nations, who will take part in 
them, and the easy reference which can be had to the 
most comprehensive collection of models of scientific 
apparatus-—both of modern and ancient—which has ever 
been brought together. 


— = ee 


SCIENCE AT THE MANSION HOUSH 
4 OR the first time probably in the history of this 
country, science has been publicly acknowledged as 
a great force or power in the kingdom, on a level with 
literature and art. This, we think, is the legitimate con- 
clusion to be drawn from the entertainment on Saturday 
by the Lord Mayor at the Mansion House of so many 
distinguished representatives of science, following hard as 
it did upon the opening of the loan collection by her 
Majesty the Queen. The company was numerous— 
there were about 300 present—as well as distinguished, 
and included several eminent foreign representatives of 
science, who have come over to the opening of the loan 
collection. The mccting was quite as successful as such 
meetings usually are, and the specches on the whole much 
more sensible and appropriate. The following report of 
the speeches we take from the Afar ning Post -— 

The Lard Mayor, in proposing the toast of the evening, 
“The Representatives of Science,” spoke very happily. 
We were scarcely, he said, conscious of what we owed 
to science. If the inventor of the first small crane 
or lever for lifting water from a well were to come upon 
the scene now-a-days he would have some difficulty in 
persuading himself that it was the same world, and not 
some kind of paradise very far in advance of the world 
with which, in his day, that person was acquainted. 
Science was one of the mightiest of all the intellectual 
pursuits that man could follow. His Lordship said he 
had an intense admiration for the representatives of 
literature, but he could hardly express the feelings with 
which he regarded the men who laboured in the various 


Gravitation is represented in this instrument by a | phases of science. What did we owe to it? and what 
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were we coming to? To science we owed every easement 
we enjoyed in the work of our daily life. Science enabled 
us, In comparison with past generations, to live our lives 
over and over again. It enabled us to travel such mighty 
distances within so short a space of time as a few years 
ago would have been inconceivable ; and, what with the 
aid of the clectric telegraph, it placed us in almost imme- 
diate communication with nearly all parts of the world. 
llaving referred to the vast saving of manual labour 
which had becn effected through the aid of science by 
machinery and appliances of various kinds, his Lordship 
expressed his gratification at the presence of representa- 
tives of so many branches of science, 

Dr. Hooker, who was the first to respond, remarked 
that the occasion might be regarded as marking an im- 
portant epoch in the history of science. It had been his 
pleasure to attend the various exhibitions for the promo- 
tion of science and art which had been held in this 
country and abroad by our own and by other Govern- 
ments since 1851, and not only to study their contents 
but also to inquire into thcir origin and connection, and 
what might be called their individuality. With respect 
to the exhibition which the present binquet might be said 
to commemorate, he could see many marks which distin- 
guished it from those that had gonc before it. It had 
been brought to its present remirkable state by the in- 
domitable energy of a very few workers whom it might 
be invidious to particularise, though he could not forbear 
mentioning the name of Mr. Lockyer. Originating as it 
did almost spontaneously, it had received the support of , 
the Government from the active interest that was taken | 
in it by the Lord President and the Vice-President of the | 
Council, and from the diplomatic action which resulted in 
getting foreign Governments to send thcir delegates to 
visit the exhibition and to take part in conferences on the 
occasion of its opening. It had dezived no small support | 
from the countenance which had been graciously bestowed ! 
upon it by the Queen. In continuition, Dr. Hooker said, 
look at the state of science now and what it was 300 years 
ago. It had advanced with such strides as had marked 
the progress of no other branch of intellectual pursuit. 
Compare, or rather contrast, the progress of science in 
modern tues with that of literature and the fine arts. 
With regard to literature, a» with regard to the fine arts 
in this country, more especially in the case of sculpture 
and architectwe, we had to look back ages almost to 
find a stailiny-point in their general progress, and even 
in the case of the most modcin of the tine arts—puaint- | 
mzy—we were referred back to the cradles of its 
buth in Italy, Spam, and the Low Countries, With 
regard to the Uxhuibition for 
Science, what was to be its future? Was it to be a 
matter of a few weeks or months, and then to pass away 
wor cver’ It was to be hoped not. It was the carnest 
desite of scientific men to form the nucleus of a great 
national mu. un of a permanent character for the benefit 
not only of scrutife men but for the benefit of the 
pubhe in gencral, and he telt sure that science would not 
look tu the public in vain for aid in the endeavour to 
realise that impurtint ofyect. Tt was an object worthy of 
gicut and noble efierts, and he felt assured that such 
efloits would not be wanting on the part of the City of 
l.ondon. 

Aficr a few remarks from Sir John Hawkshaw, Sir 
Geoize Airy, the Astronomer Royal, replicd for that 
branch of the tuast which he represented, and spoke of 
scicnce under two heads, which, for want of better terms, 





| 


he said he might describe as p:actical and cont. mplative | 


science. Of the present stat» of practical science it was 
impossible to speak too highly, Jt was impossible for 
any one who had cvena partial acquaintance with what 
was going on in our manufacturing districts especially, 
and in all those labours which were for the benefit of 
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ingenuity and casas which were brought to bear upon 

those industries with a view to material gain. Material 
gain was the aim of practical science. As for what he 
termed the contemplative branch of science, which em- 
braced especially all those pursuits relating to the consti- 
tution of nature, the object in that case was not material 
gain or personal advantage, but the results at which it 
aimed were in their way not inferior to or less welcomé 
than those of practical science. 

Mr. Justice Grove in proposing “The Health of 
the Lord Mayor,” humorously remarked that his lord- 
ship when inviting such a body of representatives of 
science to partake of his splendid hospitality, must 
have been actuated, not only by a lively sense of 
favours received, but also by a lively sense of ,favours to 
come. Mindful of what science had done for commerce 
and manufactures in the past, the first magistrate of the 
city of London had doubtless an eye at the samc time to 
the advantages which manufacturcs and commerce would 
reap from the labours of science in the future. There was 
nothing in which the Lord Mayor could do himself more 
honour than in entertiining at his table the votaries of 
science, to whom, on the other hand, nothing could be 
more gratifying or encouraging than this mark of recog. 
nition and appreciation on his part of the valuc of their 
labours. 

To the toast of “The Toreign Representatives of 
Science,” Prof. Blaserna responded. 

Altogether, we think, both the Lo1d Mayor and the 
representatives of science are to le congratulated on the 
success of this entertainment, which will no doubt form 
a precedent for future ones of a similar hind. 


NOTES 


Cot PREJLEVAISKY is abunt to set out on a new exploring 
journey into Central Asia, which will probably last for about 
three years. Ilis purpose is to explore especially the basin of 
the Lob-nor from Thian-shan to the Himalayas. Col. Preje- 
valsky proposes to visit this summer Iistern Thian-shan fiom 
Kulog1 to lama, and to pass the winter upor the Lob-nor and 
in the descrts which extend to the east of this lake, mai ly to solve 
the ‘question as to wild horses an’) camels. Next spris: he will ob- 
serve the miviations of birds ou Lob-no and proseed to Ihassa, 
We will then explore the upper course of the Brahamapootra 
and the northern slopes of the Humalayas, as also Eastern ‘Thibet 
and Southern China, and u circum+tane 5 permit, he will return 
by Western Thibet and enter Russia by Kashgar, The pro- 
Geographical and 
2. An itinerary shetch at sight. 
3. Astionomical determinatious of places. 4. Meteorological, 
psychometric, and hypsometric observations. 5. Observations 
of mammals and birds. 6. Botani-al, zoological, and muineralo- 
gical collections. 7. Paotographic she ches. Tne Rus>ian 
Geographical Society has expresscd its emphatic approval of the 
programme, and the mperor has ordered 24,740 roubles to be 
devoted to the expedition from the treasury. 
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ethnographicil descriptions. 


From Commander Cookson we hear that 11 M.S. /¢!re is 
bringing home two living specimens of the Giant Tortoise of the 
Galapagos Islands, fram Albemarle Is!and. A large supply of food 
was provided, and if this does not fail, and at the same time if 
the cold in the region of Cape ITorn has not proved too intense, 
we may hope to sce the specimens alive, for the first time in this 
county, duriig next month, 


Irom the Rochester Democrat and Chronicle (U.S.) we lean 
that a ,;entleman of Rochester, New York, who does not wish his 
name to be published, has, through Prof, Henry A. Ward of that 
city, given to the University of Virginia, a sum of 5,500¥, to 


mankind, not to be struck with the enormous amount of | pe expended in the formation of a fully appointed cabinet of the 
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naturtl sciences, including mineralogy, geology, and zoology 
The donor has also given 2 building, at the cost of more than 
4,000/ , for the collection to hebuilt near Chulesville, four miles 
fiom Monticello Prof Ward, in making the collection, will 


visit the principil T uropean cities 


In the Pc ceedings of the A yal Insh Acad mj, p 427, Dr 
Robinson gives us a paper on the theory of the cup anemometen, 
and the dete:mination of its constants The paper is an ex 
tremely valuable one, as indicating the linc of 1esearch to be 
followed in prosecuting anemometiical experuments So far as 
we are aware, Jr Robmson 1s the first who has formed 1 just 
apprehension of the viscosity of the afi in its bearings on such 
experiments, and adopted the necessuy pieciutions m accord 
ance therewith 


Ai the meeting of the I dinburgh Botantcil Society, held on 
the rith inst , an interesting communication was rei from the 
hev [DD Tandsborough, on expenments in growing several 
Austiahan ylant and trees in Arran, in the Tuth of Cly tc, 
includin,, mong others the pieit Australian trec fern und other 
tree fuins, acacias, and gumtrecs The blue gum gicw tr} 
inches the fir t year 4 fect the sccond, und 6 fect the thnd Lhe 
Lualiplus fentul st also grows well in sheltcred situations 
along the west cowl, ind Mr | indsl iough expects to sec it 
geneially intr luced in 1 tew y vw , aL form a valuable addition 
to out cver,icen shrub 


A (OETLSE NDEINL writes with reference to the “ 1 laster cast 
of portion } vitler of reindeer from Ia Madclaine, Dordogne 
finance jn the Joi collection, the orinal of which 15 
preserve Loin E rance 
praced with whole  ‘*Thetc are as many as four holes in 
some specumens = Their te 2 tn] rown Ou: correspondent 
states that thesc 1m] lements may have bcen used by former in 
hatitins cf Prance in the svme manne: is a very similar tool 
uw ually mide of decr horn is now in use or was very recently, by 
Some trilcsol the £ hed men of Noith America Wheel w 
ind wiows alc in uc, the wrows ae made cf 1 very hard and 
tough willow This willow imayn t always be juite strught, o 
1S liable to (ct warped «1 crooked in the y rocess of drying = If 
so the beoe crcury ae straphtened by the mtcnded arrow 
beimg put th hothe Jol 12 the hom, anda strong pressure 
applied inth jroper dnecticn to counterut the curve This 
has someti cs to bc dore over and over again before perfec 
straightness 1 cbtuncad It may be asked why are thiee o1 
four holes sometimes founlin the same picce of hon? If the 
holes are of cufferent sics the reply is not difficult It 15 
probable that the peojy le who use these tools had wood of 
different thickne 5 » (s1y 11 a110ws and spears) to manipulate , 
if so, holes of different sizes would be requirei It will, he 
thinks, le + rciatly noticed that the edges of the holes arc 
rounded , this would be done to prevent the otherwise sharp 
edge injwiing the fibre of the wood. Neca the specimen referred 
to, there 1s one in which one side of the holc his apparently 
been brohen way bya violent strain, possibly apphed in the 
manner and for the purpose above stated 


THL able director of the loyal Zoological Museum of Lis- 
bon, Jose Vincente Larboza du Bocage, well known for his 
valuable researches on the natural history of the shores of Por- 
tugal, and especially on the 1 auna of the Portuguese possessions 
in Africa, vas unanimously clected a foreygn membcr of the 
Linnean Society at ther last mecting, May 4 Prof Willam 
Nylander, of Helsingfois, a ciyptogamic botanist of deservedly 


high reputation, also had the same honorary distinction con- 
ferred on him 


PARTS xlvn and xlvi. of Mr. 


Dresser’s ‘‘ History of th 
Birds of Ewope,” ied : 


completing the fourth annual volume of this 
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important work, has just been sue] with its usual piuiu | ty 

Nearly 400 species of buds have now heen figmed and dex ribed, 
and as the total Luropean avifauna 1s probably between Goo and 
700 species, three more volumcs will be 1¢ juned —_‘ [hese will, 
almost certainly, be issucd with thice years from the present 
dite, and we may therefore with gicat conti lence anticipate the 
successful conclusion of 1 monograph, which, whether for the 
beauty of its illustrations, o1 for the fulness and accmacy of its 
mformation, will stand in the very fist rin] of ormthological 
hteraturc 


IN Petermann’s Afitithelungen for May 1 an articl, accom- 
panied by a map, showing the number, classification, dustubu 
tion &c, of the mostitutions for highcr mstiuction in Germany 
Followmg the continuation of the amiysis of I reyewil ky 5 
Vongolian tiavels 1s an interesting article on the iecent travels 
of Dr 2 mil Helub m South Afiica, mainly in the Fimpipo ad 
/ambest regions and the rezion of the sult paus between Chiu 
thinzand Mamusa The information see ns te be munly ob- 
tuned fromthe Devmont New ant Crryndiat ies Gere 
muta? theof teb 23,1875 Probably the most intcesting 
artule is a detailed account of Giles s expedition fiom Beltana 
in South Au tiuta, to Perth m Western Australia, in May 
Novembe, 1875  (ules’s route was on an average four degiees to 
the south of I onest s, which, again, wis about the same di (ance 
south of thit of Warbuiton Giles has the sime binen tile 
to tell as his predecessor We beucve he is to mile a 
itagonal journey from north west to south east, thou h tiom 
tos we can hardly expect many new tesults A valurble mip 
wcompanies the piper im the AGetthelun en, which wt» be 


the thicler enl, the Inbcl states, 1s | Contmucd 


Prt latest news received by the Kussim Geogr y tc u S ciety 
from Di Michicho Maclay 1 dated from Chertbon (Javy in 
Mach last Te announces that befor Ieaving Bativir Te sent 
to St letersl urg muy coc] pieu collections, and will bain, luc 
mithic pologic U and cthnog:aphn | collections to lL urcye on his 
return, 1n 1977 


Attan tof the Kussian Geographical Soctety will prob ubly 
be shortly foun Jed at Omsk, in Sibena 


M pr Muinot, Secretuy of the J thnographical Section of 
the ussian Geographical Society, has announce | to the society 
thit he i preparing 9 complete treatise on Austin cthnogr iphy 
Tt will 1p) cai im y alts, each cont uning 1 description of a section 
of the peuple 


M L LstourGiFs his becn chaged by the Belgian U overn- 
meat, in Company with M Sylvam Jacquemin, civil cngineer, to 
make a scientific journcy through the Lransvaal Kepublic 


INERE Is to be 1 Congress of Alpine Clubs at Jistoy. und 
Florence on June 10 and 11 Several expeditions have been 
arranged 


Mr J H Anus has made a gilt to the Adelaide University, 
of a scholarship of 2,000/ yearly, tenable for three yeats, to en- 
courage the training of scientific men, especially civil cngincers, 
with a view to their settlemcnt in South Australia, the winne2 
of the scholarships to spend six mouths of the term in visiting 
the preat engimeering works of Luroje or Americ, towards 
which the donor gives 100/ additional 


Marts for the Polar ships 4/24 wd Lscovery will be made 
up for conveyance from Portsmouth on cr about May 25, by the 
steam yacht Jzndvra, Capt Allen Loung having kindly con- 
sented to convey letters for the officers and crews of the Polar 
ships to be deposited at the depots All letters should be sent 
through the post-office prepaid the inland rate of postage, and 
addressed. ** Arctic Yacht Pandora, Portsmouth.” No letters 
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coctiining articles of value should he sent. No newspapers 
should be sent, as the Admiralty will send a sufficient supply. 


THE University of Oxford is to confer upon Dr. Warren De 
la Rue the degree of M.A. by diploma. 


Tit ANNUAL Meeting of the Victoria Institute is postponed 
from the 22nd to the 29th of May. 


Likur. CAMERON will, on Tuesday next, read to the Anthro- 
pological Society a paper on the Anthropology of Central 
Africa, in the theatre of the Royal School of Mines, Jermyn 
Street, at 8.30 P.M. 


DocENT THEEL, zoologist, a member of the Swedish Expedi- 
tion of last year, to Novaya Zemlya, Docent Arnell, botanist, 
and Dr. Trybom, entomologist, have left Stockholm for Riga, 
whence they proceed overland to Siberia, where they will remain 
till autumn, making scientific observations and collections, and 
returning by the steamer }’er, which Prof. Nordenskjold has 
chartered for a voyage to the Yenisei. 

M. JANSSEN, although he has not yet obtained possession of 
his regular observatory, has established large photographising 
telescopes at his residence at Montmartre. Ile found that 
during the cold period from the beginning of May up to the 
loth, the sun had no spots at all. ‘The photographs are about 
twenty centimetres in diameter. 


C. M. Sruart, of Harrow School, has been elected to the 
Natural Science Exhibition at St. John’s College, Cambridge. 
A second exhibition was at the same time conferred on J. Nall, 
of Manchester Grammar School. 

Atta recent meeting of the French Academy, M. Lecoq de 
Bois baudran communicated some further facts regarding the new 
metal gallium. The specimen he had formerly presented owed its 
solidity to the presence of a small quantity of foreign bodies. 
Pure gallium, of which he had now prepared nearly ten c7nti- 
grammes, melts at about 29°°5 C. ; hence it liquefies when it is 
seized between the fingers. It is very casily held in superfusion, 
which explains how a globule has been kept liquid for weeks in 
temperatures descending occasionally almost to zero, Electrolysed 
gallium from ammoniacal solution is identical with that obtained 
from potassic solution. Once solidified, the metal is hard and 
resistant, even at a few degrees under its melting point ; but it 
can be cut, and has a certain malleability. Melted gallium 
adheres easily to glass, on which it forms a beautiful mirror, whiter 
than that produced by mercury. Heated to a bright red in 
presence of air, gallium oxidises but very superficially, and does 
not volatilise ; it is not sensibly attacked in the cold state by 
nitric acid, but in heat the solution operates with liberation of 
nitrous vapours, The density of the metal (determined approxti- 
mately from a specimen weighing sixty-four milligrammes) is 
4°7 at 15°, and relatively to water at 15°. The mean of the den- 
sities of aluminium and of indium is 4°8 at zero. Thus the 
density confirms theoretical prevision, while the extreme fusi- 
bility is a fact completely unexpected. 

THE Marine tanks of the Royal Aquarium, Westminster, are 
being rapidly filled with water brought from Brighton by Messrs. 
Hudson, who supplied the Crystal Palace. For some time past 
many of the fresh-water tanks have been stocked, but the first 
marine fish has but quite recently arrived. It is a somewhat rare 
one in captivity—the A/fote/la tricerata (Yarrell), commonly called 
the spotted leopard fish. It is placedin a central tank, so that the 
peculiarity of the “fin” in the neck can be well seen. Couch, 
in his *‘ History of Fishes,” refers to this fin as being always in 
rapid action, but with this particular specimen it is often 
at rest. He points out that while its intimate structure shows 
that it is destitute of any power of propulsion or of regulating 
motion, it is well furnished with nerves which render it acutely 
sensible to impression. The functions -of the fin have, so far as 
we know, not been determined. 
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Mr. WALPOLE, on Tuesday, moved for leave to introduce 
‘* A Bill for making further provision respecting the University of 
Cambridge and the Colleges therein.” Following the rccom- 
mendations of the Duke of Devonshire and the Oxford and Cam. 
bridge University Commissions, he indicated the nature of the 
changes desired as follows :—The extension of the professoriat, 
and a complete organisation of the system of inter-collegiate lec- 
tures and classes, for which provision would have to be made 
OAcr and above that which had already been made, for museums, 
libraries,n ad the other apparatus which might be necessary for 
the prosecution of scientific investigation. The following are the 
names of the seven Commissioners it is proposed to appoint :— 
The Bishop of Worcester, Lord Rayleigh, the Lord Chief Justice, 
the Right Hon. E. P. Bouverie, Prof. Stokes, Rev. Prof. Light- 
foot, and Mr. G. W. Hemmings. Mr. Cross said the Dill might 
be regarded for all practical purposes as a Government measure. 


THE animals deposited in the Gardens of the Zoological 
Society by II.R.H. the Prince of Wales, include, among others, 
two Musk Deer (Aloschus moschiferus) ; two Thar Goats (Capra 
jemlaica) ; four Indian Elephants (Z/ephas indicus), aged about 
7,6, £4 and 14 years; five Tigers, (Adis tigrvis) ; a Chectah (7. 
jubata); a Viverrine Cat (/- viverrina) ; five Leopards (/% far- 
dus); an Indian Civet Cat (I erricula indica); two Dwarf 
Zebus (Bes indicus); seven Indian Antelopes (/2filope cervt- 
cupra) ; three Axis Deer (Cervus avis) ; three Ostriches (Strachiv 
camclus) ; several pairs of Impeyan Pheasants (Lophofphorus im- 
peyanus); Cheer Pheasants (Phasianus wallichii) ; WWorned 
Tragopans (Ceriornis satyra); Chukar Partridges (Caccadis 
chukar), Besides the Prince’s specimens, the following are the 
most important additions of the week: -Two Secretary Vul- 
tures (Serpentar ius reptiliz'or ns), presented by Mr, M. G, Augel ; 
an Eyyptian Cobra (Vaya haje), presented by the Rev. G. H. R. 
Fisk ; and a Maholi Galago (Galago maholi), presented by Dr. 
R. A. Zeederberg, all from S. Africa. 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, May 4.—On the Modification of the Iixcita- 
bility of Motor Nerves produced by Injury, by G. J. Romanes, 
M.A., ILS. 

It has long been known that when a nerve is cut, or otherwise 
injured, its excitability at or near the seat of injury undergoes a 
marked increase. No one, however, has attempted to determine 
the relative degree of this increase towards make and towards 
break of the current respectively. The author tound that when 
the nerve-section rested on the /athode, the tacrease of excita- 
bility was manifested towards ma&e, and scarcely at all towards 
break ; while, conversely, when the section rested on the aznde, 
such increase was manifested towards dreak, and scarcely at all 
towards make. These facts are of considerable interest in rela- 
tion to the theory of electrotonus. The degre of the latter 
increase, however, is out of all proportion greater than that of 
the former ; for while the ratio of excitability hefore and afcer 
cutting was represented by the numbers 36: 46 in the case of 
the kathodic make, such ratio was represented by 2: 32 in the 
case of the anodic break. Mr. Romanes explains tlis dispropor- 
tion by the consideration, that a5 the sensitiveness to the kathodic 
make is so much greater than is that to the anodic break Jdcfore 
nerve-section, after the general sensitiveness of the nerve has been 
increased by section, the increase has not so much room to assert 
itself in the former as it has in the latter case, before it reaches 
zero of the stimulating current’s intensity. Thus the figures 
2: 32 1:36:46, though not expressing any numerical propor- 
tion, may yet express a 7ca/ proportion, if the zero of the current’s 
intensity be represented say by 50 in the above scale of nervous 
excitability, and if it be granted that the value as a stimulus of 
any given increment of current is determined by the proportion 
which such increment bears to the intensity of current that is 
required to produce adequate stimulation. This explanation 1s 
confirmed by a method of graduating the galvanic stimulus other 
than that of graduating the intensity of the current, viz., by 
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graduating its duration, In this way it was found that, in 
respect of voltaic stimuli of very short cluration, the sensitiveness 
to the kathodic make is much more increased by cutting than is 
that to the anodic break. ; 

Mr. Romanes further ob.erved that when a frop’s gastrocnemius 
is subjected to a weak galvanic current, a part or parts of it will 
sometimes pulsate in a strictly rhythmical manner. This was 
proved to be a nervous effect by observing that it ceased when 
the attached sciatic was thrown into anelectrotonus. 

With minimal s'imulation of curarised muscle, the author 
found that consulerably more effect is produced by first laying 
onthe anode and then the kathode, than is produced if this 
order is inverted. ‘This fact is just the converse of what llitzig 
found to he true of cerebral stimulation, and as such it may be 
taken as confirmatory of his views conceming the reverse 1 rela- 
tions that subsist between central and peripheral voltaic excita- 
tion. 

May 11.— On some Thallophytes parasitic within recent 
Madrecporaria.” By P.M. Duncan, M.B. F.R.S., President of 
the Gevlogical Society. 

‘*Condensation of Vapour of Mercury on Selenium in the 
Sprengel Vacuum.” By R. J. Moss, F.C.S., (chemical Labora- 
tory, Royal Dublin Society. Communicated by G. Johnstone 
Stoney, FLRVS. 

Royal Microscopical Society, May 3.—Mr. II. C. Sorby, 
}V.RS., president, in the chair. —Mr. Chas. Biooke, I. R.S., 
proposed a special vole of thanks to the president for the con- 
verssvione given by him on the 21st inst. --.A paper was read by 
Mr. Blake on the occurrence of what appeared to be Foramint- 
feraim the coralline oolte, and specimens in illustration were 
exhibited under microscopes in the room.—Myr, J. Glaisher coms 
municated a paper by Dr. Gayer, describing the apparatus em- 
ployed and the process adopted by him in India for the purpose 
of taking photo-microgmaphs with high powers.—-A paper by 
Dr. J. J. Woodward on the markings of the body-scale of the 
Enghoh gnat and the American mosquito was read by the Secre- 
tary. —Some notes upon the same subject by Dr Anthony were 
also communicated.—A short paper by Mr. Stodder on the 
identity of Joastalia saxentia, Navicula rhomoides, and N. 
aaswarers was reid by the Secretary.—Mr. Chas. Stewart 
called altention to a curious living organisin exhibited by Mr. 
Bade ck, and which the Pcllows present were requested to 
cx amine with a view to its identification. 
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Victoria (Philosophical) Institute, May %. Aftei the 
clection of new memba., of whom fifty were announced as 
having been almitted dunng the pist fon: months, i was stated 
that Prof. Buks would deliver the Annual Address for 1876, —A 
paper on the metaphysics of Scripture was then read by Prof. 
Challis, F.LRLS, 

BeRLIN 


German Cheinical Society, March 27. —-A. W. Hofmann, 
president, in the chair, —A. Fluckiger han proved the presence 
of carvacrol in the oils of mentha viridis and of anethum eratiolens 
hy producing its characteristic combination with sulphuretted 
hydrogen,—O. Vischer described nitroso-acetanilide, NC,H,. 
C,H,O. NO, an unstable compound from which acetaniline 1s 
easily reproduced. —J. Dummer, by the action of amidophenol, 
C,H OVINE, on sulphuret of carbon, has obtained an oxysul- 
phocyanide of phenyl, C,1I, NSO.—-W. Smith has observed, that 
by passing through a 1ed-hot tube napothaline-vapour together 
with terchloride of antimony or tetrachloride of tin, a good yield 
of dinaphthyle is formed— 

6U,,HU, + 2SbCl, = Sb, + ONC! + 3C, IT... 

W.. ‘Thoerner has studied the action of hydiogen and of chlorine 
o1 tolylphenyl ketone. The latter gives nse to three crystallised 
substitution compounds :— 

Ces. CO.CyU,. CHCl = C,1I,. CO. Cell, . CLICI,, 
ond C,U,. CO. CetI,CCl,. 
The latter with water yields the acid C,H,.CO.C,H,COOIL 
With zine and hydrochloric acid the ketone yields a pinacoline, 
Cet CLC CH, 
ial CO. C,Hy. CH,’ 
ape ae described a number of substitution-compounds of 
has obtain penzosulphuric acid with bromine.—C. Councler 
st ape borate of allyl, Bo(OC3H,)3, a liquid boiling at 
ss aoe fF © action of boric anhydride on allylic alcohol.— 
40 eyer, after decomposing sulphate of copper by metallic 
zinc, found in solution nothing but neutral sulphate of zinc, 


as well as an isomeride.—JI. 
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while metallic copper and basic sulphate of zinc were deposited 
on the metal. Evolution of hydrogen gas takes place durin® 
this process. 

April ro.-- 11. Eimpricht described new derivatives of sulpho- 
benvolic acid.--1I. W. Vogel repmted on the spectroscopic 
reactions of blood.-~Robert Schiff described the action of 
isosulphocyanide of phenyl! with aldehyde-ammonia. The bod 
expected C=S—NLIC,H, -NIL. CHL. OL, or Cy ty yN yas 


= 


| 
CH, 
loses water and ammonia, and yields a well crystallised 5 1b- 
stance, C..H,,N,O,8,, thus :— 
2C,, VW ygN309S-—2H,O--NH, — Cat NOS, 


The new body with acetic anhydride yields a phenylate 1 and 
acetylated sulpho-urea: C=S—NIH.C,U,—NIH. Cy11,0, — 
G. Schultz has treated isodinitrodipheny) with tin and hydro- 
chloric acid, thus transforming it into an isomeride of beavidine, 
called by the author diphenyline, C),l1, (NHy,),, crystallising 
in colourless scales, ani fusing at 53°.—W. Staedel and J. 
Rugheimer have studied the action of alcoholic ammonia on 
chloro-acetyl-benzol C,f1, -CO -CH,CL The results are 
two bo lies. One insoluble in ether, but soluble in boiling alcohol, 
from which it crystallises in sky needles, fusing at 194 ,, proved 
to ba isomeric with indol, having the formula C,l1,—C— CQ. 
\7 
N 
—The other substance suluble in ether appears to correspond to 
the formula (U1, —CO--CH,NtT2 -—E. Demole, studying the 
action of bromine on clorhydrine of glycol, has found the fol- 
lowing products of reaction: bromide of cthylene, bromo- 
chloride of ethylenc, bromhydrine of glycol and bromo-acetic 
cther.—F, Beilstein and A. Kurbatoff have prepared two tetra- 
chlorobenzols in which the four atoms of chlorine are situate at 
I.2,3.5 and 2. 3.5.6 resp:ctively ; by startiny from corre- 
sponding trichloranilines. The Jatter when oaydised yields 
chJoranil, from which the authors conclude that in chinone the 
t vo atoms of oxygen occupy the posittons 1: 4.—l.. Ullrich and 
li. von Perger described the differences between 1so-anthra- 
flavinic and anthroxanthinic acids, - I". Kessler described spectral 
apparatus forlecture purposes, the novelty of which consists in 
retransmittine the specttum through the prism that engendered it, 
so as to obtain a dispersion of double magnitude. —IJ. ‘Tollens de- 
scuibed a shorvened im :tuod of obtaining levulinic acid, Cyl yOe, 
from fiuit sugar, ~V. Meyer and I. Forster have repeated M. 
Iemnemann’s eaperience of decomposing normal propylamine with 
nitrous acid, and they arrive at the result that not only isopro- 
pylic alcohol but also normal propylic alcohol and propylene are 
thus engendered. The latter, combining with water, yields the 
isopropylic alcohol, the formation of which was hitherto unex- 
plained.—-O, Wallach and Th. Hleyme: have succeeded in com- 
bining directly chloral and trichloiolactic acid, thus forming 
chloralid, and proving that chloraltd is the ether of trichlorethy- 
hidene with trichlorolactic acid Lactic acid also combises with 
chloral.- -A. Michichs and It, Benzinger have icduced nifro- 
phosphenylic acid to amilophospheny lic acid, 
CHANT). PO(OIT),, 
white brilliant necdles soluble in water. Whith sodu-llme they 
yicld aniline and phosphates, Nitrous acid transforms it into 
nitrate of diazopho-pheny.ic acid : POT. CUW,N ~ N.NOQO,. 
Phosphenyhe acid and soda-lime yields Dbenzol, while nitro- 
phosphemilic ackl and soda lime yields nitro-benzol. The 
same chemists have produced phosphenyl-bromide, C, 1, P Brg, 
a colourless liquid, by passing hydrobromic acid gas into 
the corresponding chloride. Wirth brom ne it forms two solids 
of the formula C,11,PBry and C,1,PB,, respectively, —I. 
Lecco has obtained from sodium-nitromethane, CIl,NaNQ,, 
an anhydride, C,H ,N,03.— W. Michler, from an acid latel 
described dimethylamidobenz vic acid, Cyl ,. N(CHy),. COOU, 
has obtaincd a hasic ketune, 
Cyt, . N(CH,)2—-CO-—-C, Wy. N(CH). 
A third rest, Cgl,N(CIL,), — can replace an atom of hydrogen 
in this ketone, thus producing a complicated non-basic ketone. — 


HI. Zincke has obtained, by the va of H on 8 benzoyl!-benzoic 
()— CO 


——_— 
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acid, an anhydride, 3 and fro: it, by chloride 


Leo 
Cyll,Cl&—Cgtl, 
of phosphorus, anthrachinone.—C. Liebermann and II. Palm 
described 8 bromonaphthaline, C,,1I,Br, obtained from 8 naph- 
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thylamine by passing through the corresponding diazo compound 
and naphthol — A Frank showed zeolith-hhe crystallisations m 
slowly-cooled glass The same chemist showed wrought tron 
transformed into silictum-iron by immersion in molten glass — 


C Bucking has transformed anisic aldehydc, GHeow into 


paraoxybenvoic aldehyde, Coons fusing at 111° 


Apnl 24 ~N Gerber described an appar itus for clos ng the 
fat contained in mIk —P J Anster has transformed solid 
dibromobenzoles into three isomenec dmitro dibromobcnzoles 
one of which he tiansformed imto mtro dibromo aniline — R 
Lhbert and V Mary described two isomer disulphonaphthaly 
acids, C,H¢(SOgIT)o, formed simultaneously ind separated by 
the unequal solubilty of their chlorides in benzol With cyamde 
of potassium two bicyamdes and the corresponding dmaphthoic 
acids were obtained , while fusion with potash transforms one of 
the sulpho-compounds into €,, IT, (SO,H)OH, which with water 
yields 8 naphthol , while the other sulpho compound yields dioxy 
naphthaline with 1 melting point 146° — 1 Woreden discussed 
the constitution formula of naphthaline —I Priwozmk finds the 
crystals formed in Leciaiches battery to correspond to the 
formula /nClo(NH,),—H Vogel defended the spectroscopic 
analysis of blood, sustaming that the spectroscopic reaction of 
indigo cinnot be conf un icd with that of blood - A Oppenheim 
and IT I mmerling have continued then researches on the oxid 1 
tion of oxyuvitic rctd = Nitric acid yields hvdro oxy benzore acid, 
while a mixture of sulphuric with fuming mirc 111 produces 
trinitrocresol appirently identical with that obtamed by Tieber 
mann from nitro coccimec icid —P Gri 5118 forme] combina 


tions of phenol with one molecule and with two molecules of ; NyniN vgorod, by M Be bynine 


diazoben7ol 
VIINNA 


of Manfeglogical Society, Jan 18 —The circctor, M v Tauer, 

Al arccent mPaper by M FP Seeland, intende 1 fcr the Zrhaluch on 
Boebandrancowe Huttenberg, in Camthia in which the author 
metal gallium wed description of the geclogical rel wtions of th cse 


ak the non indu try in the Alpe dis 
solidity to the pres 


y impor 
p on the scilc « and come sections, show 
Pure gallium, of whid distubution of the rock} uch the follow- 
grammes, melts at atd = Gneiss, micas t, J ouimalin oye. 
seized between the fine, micischit cent = nz ae Ri ele 
ica chist, eclo,itc, besides the beds contaim 1g 
shauna. aww pew + Dell showed some min rils from Waldenstan, 
temperatures descend), on, them 2 Pyrrhotite metamorphose] mt 
gallium from ammonyon ore, which had not becn notic Ltefare, pure 
from potissic solutio—Dr Neumayer, on the . ologicrl structure of 
resistant, even at a f Oenalhidike, on the corst of ae : y far 
ea of the whole countiy 1 coverc | with crysti ne 
eu Nenete most vaned lth Jogical © mpoit om In these 
adheres cutly to Ehicdded in some puts consi icrat le masse «f crys- 
thin that produqpje , for instance on Mourt Atlos ‘The wl ole 
presence of airyf schists and mubles forms 1 geolog calumty = Of 4 
not volatilise icient date there 1s only a er grained £nciss, sha ae 
_ 1 paper contribut- 
nitric ac che penmsulrief Zongo —Dr Wh Ucmes, 
Cee aie to the ht owlcdge of the Megolodontcs from the Alps 


PARIS 

Academy of Sciences, May 8 - Vice Admiral Pints in 
the chur —Lhe President announced the presence of the Inter 
national Committee of Waights and Measures, meeting in Paris 
for the first time since the vaiious States represented had 
given legal sanction to the conycnlion prepared by the diplo 
matic conference The followmz paper were read —On 
osmum, by MVM Sainte Cli re Deville and Debray —Note on 
fermentation, a f7 5 of cutiwisms by Drs Bicfeld and Frauhbc, 
by M Pastcur In a recent nochure Dr Bicfeld retracts his 
assertion that life cannot cvist in im atmosphcre deprived of 
oxygen I xaimples, Afercria cmo us and bec yeast — Note on 
electric transmissions withou' conducting wires 1 /ropos of recent 
papers by MM _  Bouchotte and Bourbouze, by M Th Du 
Moncel He 1ecounts experiments he mide some thirly yes 
ago, and the theoretical deductions drvwn —Q(Qn a calcareous 
alabaster from Mexico, by M Damour ‘This new import, 
known as onj3.x a Ze alt, is made into vinous orniments, stinds, 

cndulum supports, &c. It has undulating Inyers of various 

ues, and takes a fine polish —On the flooding of the Seine, and 
the means of preserving Panis fre m the overflow of the river, by M 
Belgrand ith quays msubmer ible by floods of a given height 







mat 


Pans might be preserved (1) from ov erflows of these floods, by | cae c ar run Ma ci NIT st. 


prolonging the collecting sewers from the quays to the foitificr 
tions, isolating them completely from the river, and keeping 


NATURE 


| distinctly that im general moull dea 


[May 18, 1846 


them at their normal Jevel by engines at the Clichy works , (2) 
from subter:anein inundations, by means of a drainage lowe 
than the submerged cavcs, and without communication with the 
river and the sewers, and maintaining the ordinary level with 
centrifugal pumps and turbines worked by the wniter of the city 
—M_ Colladon wis elec cd correspondent for the section of 
mechanics, m place of the late M Seguin —New solution of the 
generil equation of the fourth degree, by M Werchold New 
system of marine maps for navigation, by arcs of prewt circle by 
M I[uleret —Extraction of gallium from tts ores, by M_ I ecoqg 
de Boishaudran —Action of zinc on solutions of cobalt, by M 
I ¢coq de Boisbiu tran He his sometimes met with consi ler- 
able quantities of cobalt in the metallic sponge resulting from 
vcli> 1 Of zine on the solution of blende in aqua m2ia | [Le notes 
the conditions of this singularity —Influcnce of carbomie reid on 
the respiration of animal, by Meo Raoult Slow chemical 
uctions are pcnerally limitet by the presence of the products , 
formec , if the latter are no liberated the reactions remain } 
incomplete M hroult venficl by experment on rabtuts, 
thit the pieseme of carbonic icid in msyired an dimi- 
mishes the quantity of carbone acid produ ed and especially 
that of tle oxygen consumed in an hour in other terms, the 
presence of cubonic acid in inspired an 1s an obstace to ham 
tosis — On acetyl persulphccyanig acid ly M de Clermont 
On the cvchanjes of amm ma bet seen the atm phere ni 
mould, by M Schlasing — Lhese prchm nay xp criments show 
mm 1 from tho 
atmo phaic = The supposed exhalaton ¢f ammoma dur ng 
drought is, in all yrol wahty, mcrror ats tne contrary that 
occurs = On tre oscillation of the half of November observed ot 
On the cx1 ter cc of met wry 
m the minal stite m the | paitme t of 1 tert, by M 
thomas Ie has found it flow abunitan ly fiom th di tr tus 
from 2% mountain calle! 1] is de Caz lhac, in the crm n cf 
Ginecs, also clhewha A pitt ulu J chen is fonnd in those 
puts —On the properuc of the cystets called Portu uese, by 
Champowullon Thos ae fiom the Fay cf Tiston ant n oath 
cf the lagu whee they have great fecun uty, occupy, an * 
extent ¢f about 50 lilometrey They have vu cliw lide shel + 
with small ct wracterstic black pointin Lo and a darl fringe 
Analysis o£ tb extracted cyster shcws it to contani much more 
bioime and udine hig oystars onthe L lish cr t (005) 1 
1odine and 0052 ¢1 brq@ruc in rt dil aiumme of the a mal 
substance, which cor tan® lose , Cogrimme of water ind 1 
sli, htly violet © Jouimg matter Et 1 availudd fo? antas 
theorctically well surcd fa prevention cf crofuly ganph mic, 
swellings, rickets and perhaps al ophths Thi ovsereu t 
thr ve on the coasts of Normandy Belgum ct }irun — Act a 
cf hy diodic acid en quacite, by M_ Pruner — Analysis of native 
mapnetic plainum of Nischne La isk (Ona) by Mo Penal 
Lhe ecnsi aable prop rtion of nici cl ia the ore 1 interesting — 
Anatomy cf the het of Crutacan, ly M D oil (ling 
forms art ofaseu chic euches cesign dto fy vw hohton he 
cwse of rythm ec rtrichon of the heurtinverebiites ) Lh ot 
hgaments of the heart in the e animals do not yay the di ccty, 
phystolugicd 7 ¢e that has Teen ittubuctl to th m, and the 
membrane v inch scpu ites the heart ficm the liver, tle digestive 
apparatus, and the gentu organs of a] beter, 16 much m re 
complicated »nd my 931 1at that has hitherto been suppo cJ, b thy 
as to stiucture wnd its 7 7 in the movement of the heut ; 
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LORD CARNARVONS VIVISECTION BILL 


IIE Report of the Royal Commission appointed to 

consider the question of Vivisection has led to 

the introduction of a bill into Parliament, the clauses 

of which restrict the practice of experiments upon living 
animals to a very great extent. According to the act— 

(1) Experiments must be performed with a view only to 
the advancement, by new discovery, of knowledge which 
will be useful for saving or prolonging human life, or 
alleviating human suffering. 

(2) In a registered place. 

(3) By a person holding a licence from one of her 
Majesty’s principal Secretaries of State. 

(4) The animal must, during the whole experiment, be 
under the complete influence of some an.vsthetic, not 
urari ; and, 

(5) Must be killed before it recovers from the influence 
of the anzsthetic, 

(6) ‘fhe experiment shall not be performed for demon- 
strational purposes ; nor, 

(7) For the purpose of attaining manual skill. 

It is but natural to suppose that concomitantly with 
the rapid advances which have, within the last century or 
so, been made in our knowledge of scientihc method, 
similar progress has occurred in the theory of legislation. 
And yet our Icading politicians, in introducing the above 
quoted Bill, are bold enough to advance, as «a motive for 
the legal machinery they are endeavouring to enforce, 
the idea that there is any real substantiality in the 
notion that the lengthening of human life and the allevia- 
tion of human suffering can form any direct stimulation 
to physiological work. In so doing they show how 
little they are capable of appreciating the spirit of the 
higher philosopher, whose thoughts and temptations to 
investigate, however much they may be disguised by 
secondary motives, are but the involuntary secretion, as 
it may be termed, of his individual brain. They do 
not even seem to know that one of the most fundamental 
of the data of scientific method precludes the possibility 
of preconceived idcas of any kind forming part of a 
correctly stated problem. 

Next with reference to the licence which must, accord- 
ing to the Bill, be held by all who desire to practice vivi- 
section, we cannot help fecling that any legislation which 
at all interferes with higher mental work is cumbersome 
in the extreme ; for it appears to us tu be quite unjustifi- 
able to trammel in the lIcast, the genuine and honourable 
exercise of original power, whatever way it tends to show 
itself. There can be no doubt that the genuine student 
of biology, in as far as he is a pure student, should be 
in no way restricted in his researches. The Duke of 
Somerset’s objection also deserves special notice, for 

Important discoveries are often made by comparatively 
unknown men, rather than by the most prominent physi- 
clans and surgeons, and yet such students were to be 
prevented from prosecuting their researches.” 

_ With regard to educational physiology, quite a-different 
influence is at work. We are among those who think 


that for the purpose of demonstrating physiological facts | 
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| to students, vivisectional experiments are, notwithstand- 
ing the opinion of Sir James Paget and others to the con- 
| trary, not absolutely necessary. One of the physiologists 
| examined before the Commission brought forward the 
, case of the teaching of surgery in our medical schools, in 
| which science the oppo. tunitics for obtaining independent 
| practical skill on the living body are #7; and yet we 
cannot believe that many serious mistakes occur from the 
want of it. 
| Such being the case, the supervision of public institu- 
tions where physiology is taught is quite in accordance 
with our views, as are the restrictions with reference to 





the employment of aniesthetics, and the destruction of 
the subjects of experiment before they have recovered 
consciousness. 

As to the exemption of Cats and Dogs, we never 
heard anything more ludicrous, and we are glad that 
Lord Winmarleigh --as a member of the Royal Commis- 
sion his opinion is weighty—objected to the restriction 
as unnecessary. It may be truc, as Lord Carnarvon 
remarked in the House last Monday night, that the em- 
ployment of these animals has slightly encouraged theft 
in their direction ; but that this should be, by sober men, 
accepted as a reason for taxing physiologists to purchase 
more expensive animals, when a few more stringent sen- 
tences in the police couris would remove the evil, seems 
feeble in the cxtreme. 

Looking at the Bill from a general point of view, 
its great defect is, 1n our estimation, its scparate exis- 
tence. The genuine spirit which actuates our nation, 
if we are not mistaken, is one which looks with disgust 
at the infliction of pain when unattended with the 
highest advantages. That this is not the case in some 
foreign countries we know, and can more fully realise 
since Dr. Klein has given his evidence before the 
Royal Commission. No doubt, as Lord Carnarvon 
remarked, “students are more and more in the habit 
of frequenting foreign Schools and returning to this 
country with the traditions and modcs of these Schools.” 
Would nota clause or so attached to the previously existing 
Cruelty to Animals’ Act, however, cover all the requirc- 
ments of the case by enabling an inspector, or a 
private individual, to prosecute any one performing a 
vivisection for simple demonstration purposes, or if he 
publishes results which show that due precaution has not 
been taken to reduce pain to a ininimum in the animal 
operated on? 


WILSON S “PREHISTORIC MAN” 


Prehistoric Man: Researches into the Origin of Civilisa- 
tion tn the Old and the New World By Daniel 
Wilson, LL.D. Third Edition. (Macmillan and Co., 
1876.) 

R. DANIEL WILSON claims the merit of having 
introduced the useful term Prehistoric, first em- 
ployed (he says) in 1851, in his “ Prehistoric Annals of 

Scotland.” There its meaning was limited to races 

preceding the oldest historical nations of Northern 

Europe. But in the first edition of his “ Prehistoric 

Man,” published in 1862, it had become a general term 


for tribes ancient or modern in chronology, as to whom 
R 
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written history fails to afford information, and who are 
only known through archeology. The adoption of the 
word by Sir John Lubbock in the title of his “ Prehistoric 
Times,” published in 1865, and its incorporation into the 
name of the “ Congress of Prehistoric Arch:eology,” which 
held its first meeting at Neuchatel in 1866, brought it 
into general currency. 

The present third edition of Dr. Wilson's “ Pichistoric 
Man” contains the principal dissertations of the original 
work. These aic especially the account of the earth- 
works of the mound-buildeis of Westcin America, of the 
native-copper mincs worked by the indigcnes in the ]ake 
Superior district, the details of stone and shcll imple- 
ments in Amcrica, and «tudics of American c1raniology 
The book has been now c\panded so as to bring the new 
I'uropean evidence into connection with the American 
investigations, and in the course of coriccting, various 
rash statements mide in the previous editions have been 
pruned away. It is of course not necessary to go over 
the contents as thouzh the work were new, but the fol- 
lowing are imong the points calling for remark :— 

Living at Toronto as Professor of History at the local 
University, and having had special opportunities of 
studying the indigenes of Noith Ametica and_ their 
antiquitics, Dr. Wilson sees the probleins of general 
ethnology fiom a peculiar point of view, which is often an 
advantageous one. For instance, as an at haologist 
living within teach of the above-mentioned native copper 
workings of Lake Superior, he was naturally led to give 
due attention to the interesting intermediate stage here 
represente | between the Stone Age proper and the Metal 
Ave proper. The tribes of the district had got so far as 
to discover that the copper thy found in blocks was a 
malleable stone of great value fo: making hatchcts and 
other tools of, but they had not arrived at the neat stages, 
those of learning to smelt copper fiom the ore, and to alloy 
it with tin, Such an intermediate stage may possibly 
have at some time cxisted also in the Old Woild (vol. 1, 
p. 230), Dr. Wilson’s remarks are interesting both on 
the use of native (oppe: among the northern tiibes of the 
continent, and on the manufacture of bronze in Menico 
and Teru. But the author’s Amciican surroundings 
perhaps incline him to ascribe too readily to the native 
tribes an absolute independence in the development of 
their civilisation, uninfluenced duing historic centuries 
(as he says) by any refles of the civilisation of the Ancient 
Woild. We do not think that he ought to have assumed 
(vol. i. p. 224) that the art of bronze-making was deve- 
loped in the native-born civilisation of Mexico and Peru. 
Ile scems to recognise (vol. ii, p. 60) Humboldt’s argu- 
ment, that the Mcaican astronomical calendar came from 
Asia, and if so, why should not the ait of bronze-making 
have come thence too, and at no very ancient date? 

Dr. Wilson himself points out the likeness between the 
mirrots of polished bronze found in the royal tombs of 
Peru and those now in use in Japan (vol. i. p. 244). 

There are two assertions often made as to the inhabit- 
ants of the pait of America with which Dr. Wilson is 
wall pcquainted. One is that the skull and face of the 
English 1ace inthe United States aie becoming assimi- 
lated to the type of the North American Indians. On 
this Dr. Wilson’s remark is simply negative: “I can 
scarcely imagine anyone who has had abundant oppor- 
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tunities of familiarising himself with the features of the 
Indian and the New Englander, tracing any approxima- 
tion in the one to the other ” (vol. ii. p. 329). The other 
assertion touches the intellectual powers of the Negro as 
compared with the white race. For instance, Sir Charles 
Lycll was told in Loston (as many other Englishmen 
have been) as a reason for the coloured children being 
taught separately from the whites, that although up to 
the age of fourteen the Negro children advanced in 
education as fast as the white children, after that point it 
became difficult to cany them on further. Dr. Wilson 
regards this statement as a mere excuse, intended to 
justify a separation really made through caste-prejudices 
(vol. il. p. 325). Dr. Wilson’s testimony is of consequence 
on these two points, which rest on so considerable 
authority, that they ought without delay to be settled one 
way or,the other. We can only hope he will find time to 
go more fully into them, consideling their importance as 
throwing light on climatic modification of 1ace on the one 
hand, and intellectual difference between races on the 
other. 

Dr, Wilson is evidently mote critical as an ethnologist 
and antiquary than as a comparative philologist. It is a 
pity that amony the new matter inserted in this edition, 
he should have put in a passaye which may lead unin- 
structed readers to believe that a connection has been 
really made out between the Guarani of Diazil and the 
Agaw of the Nile region, or between the Akkadian ot 
Babylonia and any American language (vol. ii. p. 346). 
Dr. Wilson mentions ccitain theories propounded by Mr. 
Yyde Clake, but he does not even produce the evidence 
on which he relics. On the contrary, it may be said with 
some confidence, that as yet no philologist has proved any 
prehistoric connection whatever between any language 
of America and any language of the Old World, except 
of course, near the shores of Behringy’s Straits. 

In fairness to Dr. Wilson, however, the value of other 
of his linguistic contributions must be acknowledyed ; for 
instance, his list of imitative namcs of animals in Algon- 
quin dialects, and his :emaiks on the Chinook jargon, 
and the //ycon-English (2.0. scitess-nglish) of the 
Chinese ports. ‘The specimen of the latter (vol. ii. p. 333) 
is the introduction of a new English customer to a 
Chinese merchant :—-“ Mi chinchin you, this one velly 
good flin belong mi; mi wantchie you do plopel pigcon 
along he all same fashion along mi,” &c. On the whole 
Dr. Wilson is to be congratulated on the reappearance 
and revision of his work. 

EDWARD B. TYLOR 


VUE ARALO-CASPIAN REGION 


The Shores of Lake Aral. By Herbert Wood, Major 
R.E., F.R.G.S., &c. (London: Smith, Elder and Co., 
1876.) 

ROM the earliest times down to the present day 
there has always been a certain amount of mystery 

and uncertainty hanging around the Aralo-Caspian 
region. Major Wood in the work before us shows that 
the physical history of this ever-changing region is largely 
sufficient to account for this mysterious halo. Major 

Wood had an unusual opportunity for exploring Lake 
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Aral and the regions around it in 1874, having been 
allowed to accompany an expedition sent out under the 
auspices of the Russian Geographical Socicty to cxamine 
the Amtidarya. The results of this visit, as contained in 
the masterly work under notice, show that he took excellent 
advantage of so favomable an opportunity. Some of the 
most important of these results as regards the past and pre- 
scnt physical condition of the Aralo-Caspian region were 
described by Major Wood in three papers which appeared 
in NATUR, vol. si. p. 220, and vol. ail. pp. 51 and 313. 
‘To these papers we would icfer those who want to get a 
succinct idea of some of the important conclusions which 
Major Wood has reached ; but all who take an interest 
in physical geography generally, and this region in par- 
ticular, we would advise to procure the work under 
nutice. 

‘The two main points discussed by Major Wood are the 
past and present condition of the Amidarya or Oxus, and 
the existence at one time of a great Asiatic fresh-water 
Mediterranean Sea, of which the Black Sea, the Caspian, 
and Lake Aral aire only remnants, and having communi- 
cation by the region to the north of the Jast-mentioned 
lake with the Arctic Ocean. How small a change in 
the present conditions of the Black Sca would serve to 
eive rise to such a gical inland sea as Major Wood, on 
eood grounds, suppos.s once to have spread its waters 
ever a wide extent of Asia and Europe, may be seen from 
the following extract :— 


* Supposing the outl.t of the Bosphorus to be closed to 
the height of two hund:cd and twenty feet above sea- 
level, the superfluous waters of the Black Sea basin, 
which now flow oft tothe Medtterrancan, would rise in level 
and encroach on the south Russian steppes and the lower 
Danube plains, though the coasts of Asia Minor, which 
form the southern boundary, would be but little changed 
on account of their steepness. On attaining a height of 
about twenty-three feet above sea-level! the waters would 
escape by the line of the Manytsch into the basin of the 
Caspian, and, after having filled it up also, would flood the 
country intervening betwein it and Lake Aral. In their 
ascent to this basin the waters would chietly pass by the 
I’mba steppes from the north-cast of the Caspian basin, 
and fromm Balkhan Bay on the south-east, up the Country 
crossed by the livzboy channel of the old Oxus ; for be- 
tween the two scas hes the elevated plateau of U'st-Urt. 
This high ground has several detached portions near the 
Caspian shore, while the remainder of its surface is covered 
with numerous bow]l-shaped depressions. These would, 
in all probability, have received the rising waters by 
ravines which enter the body of Ust-Urt from the low 
steppes upon its noith and upon its south, and the aspect 
of the plateau would thus have been changed into that of 
the lake and marsh sprink'ed hiphland whose traces re- 
main to-day. 

“In this imaginary reconstruction of the Asiatic Medi- 
terranean, the moment the 1ising waters reached a point 
at about two hundred and ten feet above the sea, and 
which is situated at the head of the now dry gulf Abougir, 
they would have entered into and filled up the basin of 
Lake Aral.” 


Many indications caist at the present day pointing to 
the great probability of the existence, at some perhaps 
not very remote period, of such an inland sea. The 


) “eo 
the we is the height of the surface of the Jake, which exists in the bed of 
banks ar Many tsch, at its higher extremity, though the level of the 
pega a: bifurcation of the Bactern and Western Manytsch channels, 

, + Hommaie de Hell stated this height to be nearly ninety feet 


bt pe es s¢a, which is not very inconect, though perhaps slightly in excess 
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fauna of the basins of the Black, the Caspian, and the 


Aral Seas are nearly identical; a glance at the fine map 
which accompanies the volume shows that the region to 
the north of the Aral is covered with Jakelets, and evi- 
dence exists that in historical times the Aral was joined 
tothe north part of t e Caspian. The amount of evi- 
dence, historical and physical, produced by Major Wood 
in suppoit of the ideas developed in his work, is very 
great, and we think in the main convincing. 

The author devotes a number of chapters to the Amti- 
darya, the lower course of which he has explored with the 
ereatest minuteness ; indeed lic seems fam‘hiar with every 
mile of it. He gives aclear and detailed account of the 
lower arms of the Amt--which are not at all of the 
nature of acelta by which it discharges itself into Lake 
Aral. No dependence can be placed on the permanence 
of these outlets, nor indeed it would seem upon that of 
any part of the Ami for the last joo miles of its course, 
It is known that at one time it flowed into the Caspian, 
and Major Wood’s work and map show how this could 
casily have been, and could easily be again brought about 
at the present day. From Tchardjui an old bed is seen 
to strike westwards to the Balkhan Bay of the Caspian, 
wud from this branch again Major Wood adduccs evidence 
iu prove that, periodically at least, another must have 
stiuck south-westwards into the Attrek, which has been 
50 much in the front recently. The Amt, indeed, 
throughout historical and no doubt prehistorical times, 
has been an ever-changing river, in its lower course at 
any rate; its frequent and peiplesing changes being 
caused partly by the phy sical conditions which regulate its 
flow, and partly by the interference of man; forat the pre- 
sent as in past times the river is tapped at several places 
fo. the purpose of Irligating the desert regions which lie 
tothe west. The river divides at Khodjeili into three 
mun branches, which carry its water to Lake Aral; but 
these seem to be ever shifting, and the region embraced 
between them, inhabited by the poor Karakalpaks, scems 
to be mostly a swamp. 

Major Wood also devotes some space to an account of 
the Syrdatya or Jaxartes, which at one time discharged 
ii considerable proportion of its waters by the Jany Darna 
into the Amt, and thus probably ultimately mito the Cas- 
pian. Major Wood traversed the district between the 
lower Amt and Fort VPerolisky, the Kizzel Koom desert, 
and came across distinct traces of « former channel. But 
altogether the amount of evidence, historical and physical, 
which he brings forward to show the changes which have 
taken place in the region under consideration is almost be- 
wildering. Greek, Arabic, Russian,and Chinese writers of all 
ages arequoted; indeed Major Woodscems tohave collected 
every important scrap of writing that bears on the region 
he is investigating. This historical evidence, combined 
with the physical conditions of the region with which he 
has madc himself thoroughly familiar, enable him to make 
out a strong case on behalf of all the points he desires to 
establish. The work must always be regarded as a stan- 
dard reference-book on the bhydrography of the Aralo- 
Caspian region. But it is something more; notwith- 
standing that it endeavours to solve some very hard 
questions, it is never dry, never uninteresting. It con- 
tains a record of a pleasant and profitable journey from 
Samara on the Volga to the Russian ports on the Syr, a 


68 


Ce OD 





ee ere - 





cruise down the Sea of Aral, and up the Amt, and, as we 
have said, a journey across the dreary desert of Kizzel 
Koom. Major Wood conveys, we think, a clearer and 
more vivid idea of the region indicated, its aspects, and its 
inhabitants, their characteristics and habits, than any 
other author we know. The maps which accompany the 
volume are a great assistance. We may note that they give 
the present level of the Caspian as 85 feet below that of the 
This, 
we presume, may be taken as authoritative for the present, 
and it ought to be noted, as the statements on the point in 


ocean, Lake Aral being 158 feet above sea-level. 


various authorities differ in a most remarkable way. 
Major Wood naturally speaks of the conduct of Russia 
in Asia with warm approval, and indicates several bene- 
ficial results which have followed her recent conquests. 
He belicves that of all Europcan powers she, partly from 
the simplicity of her Government, and partly on account 
of her ethnic affinities, is best suited to wean the wan- 
dering hordes of Central Asia to a settled and civilised 
life. We strongly recommend Major Wood’s work as one 
of substantial value and great interest. But why hasa 
work of such importance and so full of details, been 
allowed to go forth without an index. We hope this 
omission will be remedied at the first opportunity. 


-—— on 


OUR BOOK SHELF 


La Théorie das Plantes Carnivorves ef Lritables, 

Edouard Morren. (Bruxelles: I’. Hayez, 1876.) 

In this pamphlet, a report of an address given at the an- 
nual public meeting of the scientific section of the Royal 
Academy of Belgium, on Dec, 16, 1875, Prof. Morren gives 
an admirable 2:'su“vé of the present state of our know- 
ledge on these two branches of vegetable physiology. As 
regards the now well-known phenomena of carnivorous 
plants, he gives the most essential points of the obser- 
vations of Darwin, Hlooker, Lawson Tait, Reess and 
Will, the author himself, and others: and, in contrast to 
his relative, M. Charles Morren, he gives his full aahe- 
sion to the view that nitrogenous substances are actually 


digested by the leaves of //usera, Pinguicula, and Ne- 
penthes, He points out, indccd, that the theory 1s nota 


promulgated by Burnett in 132g, as 
respects Sarracenia ; and by Curtis in 1834, and a 
in 1868, as to Diomza, and also, he might dentate ‘ ed, 
by Dr, Lindley, in his “ Ladies Botany,” published in 
1834. In his introductory remarks Prof. Morren page 
on the identity of the process of nutrition in the mate 
and vegetable kingdoms. The second page e 
discourse is devoted to the clucidation of the p aie 
mena of “ Motility ” as exhibited in the irritability © : e 
leaves of A/u0sa, the stamens of Berberts, and other 
organs which exhibit similar peculiarities ; the agercgation 
of protoplasm as secn in the “tentacles” of Drosera ; 
the apparently spontaneous movements of pe neies 
climbing flants, &c. Anyone desiring to obtain a genera 
idea of what is at present known on these interesting 
subjects could not do better than consult Prof. Morren’s 
lecture. It is pleasant to find a tribute to “la science 


Anglaise” in connection with vegetable physio/ogy. a 


new one, having been 











LETTERS TO THE EDITOR 


[ The Editor does not hold himself responsible for opinions expressed 
Nather can he undertake to return, 


or to correspond with the writers of, rejected manuscripts, 


by his correspondents. 


No notice is taken of anonymous communsations.] 
Supposed New Laurentian Fossil 


WHEN a man finds that he has made a mistake, the best thing 


he can do is frankly to acknowledge and explicitly to correct it. 
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T lose no time, therefore, in making known to the readers of 
NATURE that the notice of a New Laurentian Fossil which I 
| ublished in its columns three weeks since, was written under a 
complete misapprehension of the real nature of the body. So 
far from being calcarcous, as I had been led to believe by the 
information I had received from the geologist who found the 
specimen, it proves to consist of alternating layers of felspar and 
quartz—the hemes simulating an organic structure like that of 
Stromatopo a, and the latter occupying what had been supposed 
to be the cavities of that structure—toyether constituting whut is 
known to petrologists as ‘‘ graphic granite.” 

The conclusions I had drawn from a cursory examination of 
the sections first sent me by Mr. Thomson, instead of being con- 
firmed by a more minute study of thinner sections, proved to be 
altogether untenable; what I had supposed to be piles of flattened 
chambcrlets in the thickness of each lamella, turning out to be 
mere fissures in the felspar, arranzed with extraordinary regu- 
larity ; and what had seemed to be a vertical tubular structure, 
proving to be mere striation. 

Phe examination of numerous sections of this body, and a 
comparison of them with sections of the ‘* graphic granite” found 
In its neighbourhood, has now satisfied me that the former pre- 
sents no other indication of organic origin, than 1s afforded by the 
Stromatofora-like disposition of its alternating lamell.e ; aud that 
this is so nearly approached in the latter, as to show that the 
agencies which produced the ‘graphic gianite ” were competent 
to have produced the supposed Harris fossil. 

Whether these avencies were entirely inorganic, or whether 
the “graphic granite” itself may not be a metamorphic form of 
an ancient organic structure (metamorphoses nearly as strange 
having undoubtedly happened), is a question which 1s not at 
present to be decided by anyone’s ifre divit, When a _ petrolo- 
gist shall have succeeded in maine a graphic granite, he will be 
entitled to speak with assurance of its purely mineral] nature. 

Tt will Goubtless be triumphantly urged by thos: who maintam 
fosven to be a “pseudomorph,” that as I have hal to confess 
myself completcly mistaken in regard to the Harris specimen, | 
am just as likely to have been wrong in regard to the Canadian 
ophicalcite. To thts T have simply to reply that my mistake in 
the present case has arisen entirely fiom unduc haste, and has 
been conected by my own more careful study; which ha, 
sitistied me of the evélire absence, in the Harcis specimen, of 
those Foraminiferal characters which seem to me unmistakably 
recognisable in the Canadian /osvon,. 

In the memorable discussion at which I ways present in Pans, 
on the flint implements found associated with the Abbeville jaw, 
it was the edie absence, on the surface of those worked flints, of 
the staining, the dendrites, the patina, and the wearing of the 
edges, charactcristic of the genuine implements, which satisfied 
the English eaperts of the factitious character of the former. 
But, so far from anyone being led by this discussion to call in 
question the fashionmg of the genuine implements by men cocval 
with the river-gravels of the Somme, it only brought out more 
fully the strength of that case, by showing what complete reliance 
inight be placed upon the characters of anciguily which they pre- 
sented. And so, in the present instince, the striking contrast 
in the microscopic appearances presented by two bodies bearing 
a cluse resemblance in general structure, seems to me only tu 
out the organic characters of the one more decidedly, by 
h the purely mineral characters of the other. 


WILLIAM B, CARPENTER 
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Theory of Electrical Induction 


of eminence would tell us what he 
thought of the arguments of Prof. Volpicelli, or whether no 
clearer view of induction had been arrived at. Prof. Clerk 
Maxwell’s letter of last week brings back the subject to its natural 
point of view to one whose ideas are based upon potential, but 
at the same time it leaves some points doubtful which have a 
particular bearing on the whole theory. Might I therefore be 
allowed to ask information from him, by explaining the ideas 
which have been impressed upon me about this, by reading his 
book ‘‘ Electricity and Magnetism,” though they are removed 
toto calo from the ideas expressed by the phraseology of Prof. 
Volpicelli, and that of the usual text-books. 

We know nothing of electricity except as a force. We may 
speak of it as a fluid, and use a corresponding terminology, but 
it is always measured as force. A conductor is a body in which 


I was hoping someone 


May 25, 1876] 
Oe ae a 


these forces immediately equilibriate themselves at the expense 
of calling into play other forces of the same or of opposite 
kind amongst the molecules of the dielectric. These forces give 
rise to the diminishing ; otentials as they are equilibriated over 
reater and greater surfaces, When another conductor is brought 
nto the neighbourhood, since throughout it the electrical forces 
are in equilibrium amongst themselves, the various molecular 
forces are as before manifested only at the surface, and they are 
necessarily negative where the conductor obtrudes into regions 
of higher positive potential than its own mean, and positive 
where it lies in the regions of lower positive potential. But not 
only this, the molecular forces which keep the electrical forces in 
the dielectric in equilibrium cannot thus simply be pushed, as 
it were, backwards and forwards, but must fall into equilibrium 
in their own way—in other words there is a redistribution of 
clectricity both on the inductor and inducer, which can only be 
determined by properly drawing the equipotential surfaces cor- 
responding to the new arrangement (if possible). — The state of 
stress of the particles of the dielectric surrounding any small 
conductor is nut affected by its total motion of translation, except 
that as it is moved from the other conductors it is redistributed 
on the surface. ; 

If now we draw a scties of equipotential surfaces, that parti- 
cular one which corres} onds to the potential of the conductor 
will divide it, as Prof. Clerk Maxwell says, into two parts, on 
one of which is negative electricity, and on the other positive, n 
other words the state of stress of the paiticles outside the con- 
ductor is of one hind on one side, and of the opposite kind on 
the other. Now comes my first question. If this is the case 
how can it be said that there is cither more positive electricity 
on the inducer nearest the inductor as Prof. Clak Maawell says, 
or less as Vvrof. Volpicelh says, than at the othcr end, when in 
fact there is none, but the force is negative? No doubt we can 
take for mathematical purposes a negative quantity as the sum 
of two others, ene posuive and the other negative and greater, 
but can the existence of the } ositive quantity be called a “fact” 
in consequence ? a: 

There is a way, however, in which we might be inclined to 
say that the positive electricity is least nearest whe positive in- 
ductor, but this looked at in the same way as before, raises a 
second question. If we make a small conductor touch any part 
of the induced conductor, and then try it in the usual way, we 
might sey that the spot on which we touched it when the small 
conductor was most electrified had the pieatest amount of elec- 
tricity upon it, and might determine its kind. But bc fore doing 
this we ought to ask what will be the effect of bringing the new 
conductor into the neighbourhood, and this depends on its shape 
and size. The equipotential surfaces will all he altered, and the 
alteration may be such that the one belonging to the first induced 
conductor may leave the new one entirely on the positive or 
entirely on the negative side, or may divide it into two like the 
first induced conductor. In connecting with the eath we make 
the new conductor so large that the cld one is all on the negative 
side ; and the fact that by Lieaking contact we can keep the old 
conductor charged with negative clechicity shows that we may 
take any smaller part from the wholly negative side and it will 
also show the same elcctricity, as in inductive machines. If the 
new conductor be so shaped or so large that it cuts through the 
neutral equipotential surface, on removing it only the balance of 
the forces called into play will te left to be equilibriated by the 
molecular forces, and that balance may he positive though the 
contact was on the negative side of the former neutral surface. 
In this way only could a finite conductor take positive electricity 
from the negative side, but in this case it is due to induction on 
the new conductor as temporurily forming part of the old, and 
not to the original induction on the first. conductor. What 
experimental proof, then, is there, or can there be, if these prin- 
ciples are true, that there is any positive clectricity nearest the 
positive inductor before the distribution 1s disturbed by tco long 
or large a conductor being brought into the field? and how, 
therefore, 1s Melloni’s theory true? 
si paaa en not a point if properly placed on the negative 
hae - through the neutral equipotential surface and so dis- 

Positive electricity ? 


‘ co ould be glad to know, from a good authority, that we may 


a oon these phenomena by a reference to force alone and 
ful p Pothetical fluids, and without meddling with such use- 
» Perhaps, but unmechanical ideas as “ bound” and “ free.” 


j. F. BLAkKr 
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Dynamometers and Units of Force 





In NATURE (vol. xiv., p. 29) Prof. Barrett says “it would 
be interesting to know on what grounds Prof. Hennessy bases 
his cmphatic and reiterated assertion.” The assertion referred 
to is contained in my former communication (NATURE, Vol. xiii, 
p- 466). The grounc ; on which itis based are as follows :—In 
order to accurately measure units of force according to the 
C.G, S. system, spring balances which could be depended upon 
to the y31 of a gramme or 44 of a grain nearly would be required. 
In mechanics the forces to be compared and measured usually 
amount to several kiloprammes, and powerful spring dynamo- 
meters are most suitable for their estimation. Dynamometets 
such as those alluded to as being sent for exhibition from the 
College of Science to South Kensington are of this kind. By 
experiment I have found them unfit for the estimation of small 
units of force. I should be much interested in seeing Vrof. 
Banett or lr, Rall measuring a C. G.S. unit or giz of a 
gramme by the aid of one of these dynamometers. It should 
be remembered that in this discussion 1 all through refer to these 
dynamometers and others of a similar kind employed in me- 
chanics. J was alieady aware of the behef expressed by Sir 
Wilham ‘Thomson and Prof. Tait, that springs balances, ‘‘7/ 
carcfully constructed,” would rival or even surpass the ordinary 
balance. While thus referring to the possible perfection of the 
spring balance with the qualifying particle ‘‘7/,” they justly 
remark that the pendulum is the most Celicate of all instruments 
for the measurement of force. A pendulum will probably 
always furnish the best means for measuring force in absolu'e 
measure, Whether by Jarge or small units ; and I entertain strong 
doubts as to whether the spring balance can ever supersede the 
beam balance for accurate determinations of weight. In no de- 
partment of experimental inquiry are such minute quantities 
weighed, and nowhere is greater accuracy in determining ditter- 
ences of weight required than in chemical analysis, and chemists 
almost univeisally employ the heam balance in preference to the 

spring balance in their most delicate analytical researches. 

In my former communication 1 mentioned that the dynamo- 
meters alluded to could not be depended on within the tenth cf 
a kilopramme. In saying this I have spoken of them in the 
most favourable terms, for the larger one can scarcely be de- 
pended upon within the fifth of a kdogramme, 

Prof. Barrett quotes a statement as *‘ occurring in Prof. Hen- 
nessy’s own syllabus,” which implies that I had adopted and 
used the C, G5. system. The words quoted belong toa syl- 
Jabus written by Dr. Kall for the session 1874-75. I entered on 
my duties after the commencement of that session, and my name 
was attached to new editions of the syllabus instead of the 
name of its author, while the part of the syllabus relating t 
mechanics remained untouched. I had been always under thi 
impression that Prof. Barrett was perfectly aware that I was nu 
the author of this syllabus, and although technically it might bh 
regarded as the syllabus of applied mathematics in the Colleg 
unti] a new one could be prepared and published with the sarc 
tion of the Science and Art Department, it seems scarce! 
cuirect in a scientific discussion to quote it as expressive cf th: 
views of a person who was well known not to be tts author. 

Prof. Barrett, in his first letter, laid much stress on the intro 
duction of spring dynamometers into Dr. Ball’s courses or 
mechanics for the estimation of force in absolute meastie 3 as il 
such an employment of these instruments was entirely new. It 
is but just to observe that dynamometers of the same kind, and 
graduated in the same way, have been long since employed in 
other courses of mechanics, and such instruments are figured 
and described in some of the most common elementary books 
used in the colleges of Europe. With ref.rence to the dynami- 
cal units which I prefer to employ in my courses of mechanics, 
Prof. Barrett uses the phrase, ‘¢a mixed system of kilogram- 
meters and foot-pounds.” I never mix the two kinds of units. 

I keep them perfectly distinct. I employ both, because im the 
practical applications of mechanics, students may be called upen 
to apply one or the other. As far as 1 have becn able to ascer- 
tain, these are the units in most general use among engineers 
throughout the world ; and I should as soon expect mechani- 
cians to adopt the C.G.S. system as to hear that bankers 
adopted our smal'est coin as the unit of account instead of the 
sovereign, and to see the prices of stocks in the mcney market 
no longer quoted in pounds but in farth nes, 

TIanny [T#vntso¥ 
Royal College of Science for Ireland 
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HE Pcronosporee are usually divided into two gencra, 
viz.~-Cystopus and Peronospora: with the former 
the potato disease has no connection. 
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spora to receive the species with non-septate threads. 


Unfortunately for the genus, and for P. zxfeséams in par- 
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ticular, the threads of the latter are always more or less 
septate, and this character effectually separates the 
potato-fungus from the Suprolegniee (as at present de- 


fined) where septa are unknown. 
{Je ary now proposes the estab- 
lishment of another new genus 
(under the name of Phytophthora) 
to receive the potato-fungus, the 
chief character of the proposed new 
eenus resting on the development 
of, not one, but sevcral spores (co- 
nidia) successively at the end of 
cach branch of the aerial threads . 
of the fungus (conidiophores), This 
character has been known to fun- | 
vologists since the potato-fungus 
was first describud, although it has 
generally been esteemed of specific 
rather than of vencric value. The 
Kev. M. J. Berkeley in illustratin;: 
the potato-fungus for the Royal 
Horticultural Society, figures the 
conidia as being pushed off the 
branches (PL 13. lig. 12*, 14). The 
same phenomenon is illustrated in 
the Micrographic Dictionary (Pi. 
20, Fig. 6). 1 have also recorded 
the habit in the secondary condition 
of the fungus where the oogonia are 
succcssively pushed off the support- 
ing threads. 

‘As so much attention has of late 
been directed towards the Perono- 
spore: it 1s more than ever neccs- 
sary that the characters of the 
family should be correctly known, 
and this is especially important as 
regards the nature of the secondary 
state of these fungi: a brief state- 
ment of the sexual condition may 
therefore be useful. The female 
cells (ooronia) are borne sometimes 
on the tips of mycelial threads, 
somctimes as Sessile bodies on dif- 
ferent parts of the threads and 
sometimes intercalated within the 
threads themselves, after the man- 
ner of the illustrations on Figs. J, 
3,and 4. The male organs (an- 
theridia) are usually smaller and 
carried on finer threads, not as a 
rule anatomatically distinct from 
the oovgonium- bearing threads. 
The contact of the antheridium 
with the oogonium, gives: rise to 
the oosporce or resting-spore. 

Peronospora infestans, Mont., in 
its acrial state has been so often 
and so accurately described by 
Berkeley, ec Bary, and others, that 
any further illustration or descrip- 
tion is almost unnecessary. It 


must be confessed, however, that 
the figures first published by Messrs, 
J Berkeley and [sroome (in connec- 
tion with Dr. Mentagne) and lat- 
terly by De Bary, have only too 
many times becn copied and re- 
copicd without reference to the fungus itself. There is 
| therefore no apology required for publishing the present 
The fungus of the potato disease was first placed under ; ji cteation (Fig, 7) which is new, and I trust exact. Itisa 
the genus Botrytis Mich., but Corda established Perono- | sania laei da reproduction enlarged 250 diameters of a 


' group of conidiophores 4s supplied by Prof. A. De Bary 


Fic. 7.—Peronaspora infestans, Monut., X 250 dia. From De Bary’s slide, No. II]. A, A) ned 
conidiophores ; 3, B, vesicular swellings ; Cc, C, immature conidia; b, conidium, showing differen- 
tiation of its contents; E, E, free zoospores ; i, frequent mode of attachment of branch. 


II.—PERONOSPORA, Corda. 


r Continued from vol. xii., p 527. 
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to the Royal Agricultural Society, on their Slide No, ITI. 
(The three free zoospores are from a drawing by De 
Bary.) The septate aerial branches of the fungus, named 
conidiophorcs are seen at AA. The characteristic vesicular 
swellings peculiar to the potato-fungus at RB. Immature 
conidia at C C, and mature conidia at D, the latter show- 
ing the contents differentiating into zoospores, The zoo- 
spores are shown free at EE. The mycelium and conidio- 
phores of Peronospora infestansare generally furnished with 
septa (1 A) but this character is liable to great variation. 
The conidia are at first terminal (G) with no swelling on the 
thread below, but as the threads grow they push off the old 
conidia and continue to produce new ones on cach newly 
formed apex. Dec Bary explains this phenomenon by 
saying, ‘‘ When the first conidium is ripe, it 1s pushed to 
the side by an unequal swelling of the point to which it 1s 
attached. ‘I'he top of this swollen portion then begins to 
grow in the original direction of the branch into a new 
conical point ; and when this has reached a length equal 
to that of a conidium, or a conidiwn and a half, a new 
conidiuim is produced at the apea.” I take this to be only 
partially correct, for the more reasonable explanation of 
the vesicular swellings on the threads is that the thread 
is constantly making an effort to produce new conidia, and 
each swelling is really an abartive conidtum: each of 
these pieces will grow in water if free, as will the immature 
dust-lhkhe conidia («« «) the latter are beng pushed oft atM M. 
On looking at pumt &, it will be scen that the swellings 
there iNustrated have never produced terminal conidia at 
all, but that cach successive swelling isin itself an aflempl 
to becuinc one. Instead of these bodies when terminal 
growing to the length of “a conidium or a conidium and a 
half” they cummonly remain the mere touith or sixth pall 
of a conidium in length, and often less, and never pro- 
duce conidia. At J will be seen a double swellme : the 
fist cffurt of the thread fell shoit, and the attempt to pro- 
duce the conidium was renewed: such double swellings 
are common; a terminal one occurs at kh. Vesicular 
swellings occur on all parts of the conidiophore ; they are 
frequent at the base, commonly iriegalar as at L and 
always (to me) represent an attcinpt at fruit production. 
It may just be well to remark that the sugecsticn us to the 
possibility of the oospores of 7. ffesdaay being ulumatcly 
found cn some plant diuerent from Sadanwum latberoasuil is 
very old, and that Mr. Derkeley has recently found the 
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potato-fungus ; towing upon the garden Petunia, this plant, ! 


we believe, has not been piven in any previous list, and 
Its UNpOlauc. inust not be oveilouked, for the Pectunias 
come fom th. aative country of the potato, one garden 
species cven comny fiom Chill. 

Piof, De Bary is wot right in his surmise that he was 
“perhaps” the first to call attenuuu to the perennial 
mycelium of the potato-fungus in 1863; Mr. Lerkcley did 
this in 1846 and the fact has been confirmed by many 
observers since. ‘The subject is thoroughly old and is dis- 
cusscd in our popular buoks ; for instance— sce vol. xiv. 
of the “ International Scrics” Fungi (p. 156), where Dr. 
M. C. Cooke says, “ The Peronospora of the potato is thus 
perennial by means of its mycelium.” Most fungi depends 
for their existence upon “perennial mycchum.” The 
“spawh” of the common mushrvom is a guod and well 
known example. A mycelium may however be perennial 
and yet produce oospores, 

WORTHINGTON G. SMITH 
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OUR ASTRONOMICAL COLUMN 


, fiz OCCULTATION OF SATURN, AUGUST 7, A.M.— 
Perhaps some observers who are provided with good tcle- 
Scopes may be induced to look for the occultation of the 
planet Saturn, on the morning of August 7, although (in 
the south of England) the immersion docs not take place 
until half an hour after sunrise, and at emersion Saturn 
: only some five degrees above the south-western 

orizon. 
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Reference is made to the phenomenon here with the 
view to illustrate the use of the method of distributing 
predictions over a given geographical area, explained by 
Mr. W. 5S. B. Woolhouse in the Companion to the Admana 
for 1871, as applicable to the phases of a solar eclipse, to 
the approximate pr: diction of the times of immersion and 
emersion of a star or planct in a lunar occultation, and 
the angles on the moon’s limb at which they occur, at 
any place within the given area or very new to it. It as 
founded upon the assumption that the value to be deter. 
mined is a linear algebraic function of the lititude and 
longitude of the place, for which the calculation is to be 
made, On this assumption the time (4), of any phase, 
&c., may be expressed thus :— 

i cot f l | fs M. 


where «, /, and g are three constants to be found. 

If now direct calculations of the particulars of any 
phenomenon be made for three places moderately dist ut 
as Greenwich, Dublin, and Hdinburgh, the constants will 
be determined by the substitution of the results, which 
supply the three equations of condition necessary. If the 
difference Greenwich -- Dublin be called 2, and Greenwich 
—Idinburgh 4, then, as calculated by Mr. Woolhouse : 


Pp Osh  orrygo’ 
7g (Yosorgh ooets] 4 
© Gs 3°9772 4. 


G being the result of the computation for Greenwich. 

Also L is latitude 

And M is longitude fiom Gieenwich, | tf cast, 
in minutes of Ave and decimals. 


Applying this method to the occultation of Saturn we 
have, by duect computation for Greenwich, Dublin, and 
Indinbuigh (astronomical times at Greenwich, Aug. 6). - 
Anale N Peo Angle N Pt 
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Greenwich iy Is 4 10 Gyo pty 
Dublin IJ od, iin 6 loz’ ahaa 
Adimburph 1702s be 2 35 SB Bees SE3,0 


The necessary data betny taken frame the NMaveler/ 
Admuinac, and the angles expressed as usual in that 
work. 

Thus we find for Greenwich tune of immersion and 
emersion at any place in this country, and for the anvles 
on the moon's limb from north pomt 
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The differences between the re alts ob taesce cyati on, 
and direct calculations for [Exeter and Liverpool are: - 


Exeter. Tiverpo st, 
m mM. 
Immersion: on + 0'2 
iemersion ... , ot 03 
Augle um. P0O)5 o2 
Angle Im. Od $od 


In this manner have been dertved the followin part 
culars, as regards the occultation im question, which will 
illustrate the applicability of Mr. Woolhou.e's mirthod to 
such phenomena :— 


GALL. re a Ant from de punt 
of tinmerston Of Loan Puiai } nt. 
ho oom ji om : 
Aberdeen 16 59°Y 24 113 lo 
Cambridye 7 O"" ys 0 mt 325) 
ILuxeter 17, 5 6 Is 2 7 Oe eat 
Clas ow 16 59) 4 i Se It2 , 312 
Laverpoul 17 2h, IS 3°60 I 322 
Manchester W730 in 27 103 aoa 
Nottingham 7 549) Ih 29 Og 320) 
Oxford ... 17 OT 1S 30 a7. 329 
Portsmouth 17 33 . Is 3 G4 334 
Vork WyoY9 Is 2h Por 7 
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NEw RED StAR.—Mr. Birmingham, Millbrook, Tuam, 
mentions (4. W., 2,092) his having remarked an intensely 
red star, 85 magnitude, which is not in Schjellerup’s 
catalogue (Vierteljahrschrift der Astron. Gesellschaft, 
ix. Jabrgang, Heft 4), From the approximate position 
given the star appears to be No. 3,168, + 36° in Darch- 
musterung, where it is also estimated 8°5, and its position 
1855‘0 1s R.A. 18h. 27m. 195., N.P.D. 53° 7%. It has not 
been found in any other catalogue. 


THE Doubs F STAR & 3,121.~-This object well merits 
the attention of observers who are in the possession of 
large telescopes. Baron lembowski scems to have given 
it up for the present as beyond his instsumental means. 
It is evidently a binary of no long period. For com- 
parison we have— 


Struve . 1832°31 Position 200 Distance o 8s 

Dembowsht. 1866 22 » «-89°7 a 0 68 
” 1872°23 ” 210 5 » a& wedge 
‘o 1875 31 4 252 0 is oval, 


The place of this star for 18760 is in R.A. gh. rom. 32s., 
N.P.D. 60° 538. 
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THE LOAN COLLECTION CONIFERENCES, 


ole work in connection with the South Kensington 

Conferences has been carried on heartily and suc- 
cessfully during the past week. The numbc of visitors 
to the collection has been, all things considered, satisfac- 
tory, and the conference-room is always well filled. 

Of the papers in the Section of Mechanics read on the 
17th inst., M. Tresca’s, on the “ Flow of Solids,” possessed 
some novelty and intcrest. From his experiments he 
drew inferences as to the proper form and mode of appli- 
cation of tools, explained the theory of many of the ad- 
justments which workmen have found out by rule of thumb, 
and indicated extensions of the use of the principles now 
reduced into formul.c. He added that, in his belief, these 
mechanical laws ought to be pursued into physiology, and 
that the accretion of cell to cell was a mechanical pheno- 
menon. 

The conversazione given by the Physical Society the 
same evening was brilliant and successful. 

At the meeting of the Chemical Section last Thursday, 
Dr. Frankland gave a long and highly important address, 
mainly on eudiometric apparatus. This address we give 
this week 77 catenso. Dr. J. WH. Gilbert, F.R.S., then 
gave an interesting Jecture on “Some Points connected 
with Vegetation.” Mr. W. I. Donkin, M. A., then gave 
a description of the ozone apparatus of Sir B. Brodie, 
Bart., F.R.S., after which Prof. Andrews, ¥.R.S., concluded 
the meeting with an account cf some experimental in- 
vestigations in connection with the physical constitution 
of gases. 

On Friday was held the second Conference in connec- 
tion with the Physical Scction. ‘The confcrence-room 
throughout the day was unusually well filled. The first 
communication was from Prof. Tyndall, F.R.S., on 
the “Reflection of Sound.” With the help of Mr. 
Cotterell, his assistant, he reproduced some of the experi- 
ments with sensitive flames with which he has made 
scientific audiences so familiar, 

Dr. Stone spoke on the subject of “ Just Intonation and 
the Limits of Audible Sound.” Mr. RK. H. M. Bosanquet, 
M.A., spoke on “ Instruments of Just Intonation,” and 
explained the construction of the enharmonic harmonium 
contributed by him to the collection. 

Mr. F. Galton, F.R.S., in his remarks “On the Limits 
of Audible Sound,” spoke of experiments which he had 
been trying for some time past on the susceptibility of 
various animals to the highest notes, such as those of ex- 
tremely smaJl whistles. Jie had arrived at the conclusion 
that no animals were so sensitive to sounds of the char- 
acter in question as cats, which, of course, were the ani- 
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mals produced by natural selection to prey upon those 
other animals which in nature produced such sounds— 
namely, mice. 

Prof. W. G. Adams, F.R.S., spoke on the late Sir C. 
Wheatstone’s acoustical discoveries, and Mr. W. Chappell 
followed with a discourse “On Ancient Musical Science.” 

Mr. J. Haillie Hamilton spoke on A:olian instruments. 
Ile gave a history of the attempts in Europe to combine 
wind and string, and coming down to the present time he 
spoke of his own experiments. He has found that a 
metallic ring of suitable clasticity well supplies the place 
of a string’s constraint on a vibrator. Variations in the 
shape of the ring produce differences of tone. Thus, 
passing from the circle to almond-shaped rings, all quali- 
ties from the flute to the horn are created. 

M. Tresca referred to the still existing monuments of 
the history of science. Yor various reasons, want of ap- 
preciation, want of care, &c., many instruments of his- 
torical interest are lost. France is relatively well off in 
its historical instruments, and it is well represented in this 
exhibition. M. Tresca then referred to the instruments 
in the collection France has sent over, giving a graphic 
sketch of their history and the history ot the progress of 
the sciences they have helped forward. The Karl of Rosse, 
F.R.S., made a brief communication on the thermopiles 
which he is now using in connection with the telescopes 
belonging to the late Farl, after which Mr. De la Rue 
desciitbed his electric batteries of a novel construction. 
The Cavahere Prof. De Eccher made a communication 
on the instruments sent over from Italy. 

The conversazione given by the Geographical Society 
on Saturday evening was in all respects a successful one ; 
more than 2,000 persons accepted the invitations sent out. 

In the second meeting of the Mechanical Section on 
Monday, the fitst paper was by Prof. Kennedy, on 
“ Reulcaux’s Collection of Kinematic Models.” Prof. 
Kennedy explained the general principles and some of 
the details of these educational models designed by thcir 
constructor for the illustration of the theory of machines. 
Mr. W. Barnaby, C.B., then read a paper on “ Naval 
Architecture,” which we hope to publish in our next 

number. Mr. W. Froude, F.R.S. then gave a short Iec- 
ture on “Fluid Resistance,” detailing many of his experi- 
nents. The other papers read were by Mr. Thomas 
Stevenson, on ‘ Lighthouses,” M. le Général Morin on 
“Ventilation,” Messrs. Dent on “ ‘Time-measurers,” and 
M1. J. N. Douglass, C.E., on “Instruments contributed 
by the Trinity House.” 

The Chemical Section met again on Tuesday. The 
President, Dr. Frankland, F.R.S., 1:ead a Lommuni- 
cation from M. le Professeur Fiémy, the French 
Chetnist, on the Diminution of Scicntific Research. M. 
Ficmy has founded and canied on during the last twelve 
years a laboratory for the prosecution of oniyinal investi- 
gations by students who have completed their scientific 
studies. The experience which he has ganed‘is such as 
to lead him to the conclusion that it 1s necessary to invoke 
state aid in order to restore research to that position 
which it should occupy. As the State chooses its officers 
and engineers after a sevcre course of study, and then 
ensures their regular advancement in its SEIVICC, M. 
Fiémy claims a similar boon on behalt of pure science, 
which renders such invaluable services to the community. 
He proposes that the scientific service should consist of 
five yrades, with saJaries rising from a minimum of 1207. 
to 8co/. per unnum, and that the fitness of candidates for 
entrance to it should be decided by a jury of u.en of 
acknowledged scientific reputation, independence, and 
integrity. This jury should make known in official 
reports the claims of the various candidates to advance- 
ment, thus securing public criticism, and removing all 
opportunities of intrigue or favour. Prof. Roscoe, F.B.S., 
then gave a lecture on Vanadium and its Compounds, 
exhibiting on the table the collection of these substances 
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contributed by himself to the Joan Collection, repre- 
senting the results of his admirably conductcd series 
of researches in connection with this particular one of 
those metals designated by the chemist as rare,” 
The President, in thanking Prof. Roscoe, remarked, in 
reference to the value of scientific research, that it could 
not be t:o widely known that all the greatest results to 
which it had conduced had been obtained primarily by 
devotion to purely abstract science—practical applications 
having uneapectedly followed upon discovery. Prof. 
Guthnc, F.R.S., then gave an account of his researches 
on “ Crychydrates and Water of Crystallisation,” a sub- 
ject on which he has becn working for the last three 
years. lrof. Williainson, F.R.S., gave an address on the 
“ Manufacture of Steel,” limiting his attention chicfly to 
the modes devised for the obviation and repression of the 
escape of carbonic oxide gas from molten steel during the 
casting and cooling process, atter leaving the Bessemer or 
Siemens-Martin furnace. Mr. W. C. Roberts, I.B.S., 
subsequently 1ead a paper, on the “Apparatus used by 
the late Prof. Graham in his Researches.” The principal 
interest attaching to these pieces of apparatus was the 
simplicity of the means by which the late Master of the 
Mint established such important discoveries as the law of 
the ditfusion of gases, the principle of the endosmotic 
action of fluids, and the consequent division of chemical 
substances imto crystalloids and colloids. Mr. W. N. 
Hartley read a paper on the existence of “ Liquid Car- 
bonic Acid im the Cavities of Crystals,” Dr. Gladstone, 
F.R.S., following with a short address on the electrolysis 
of organic compounds with the copper zine couple. Dr. 
Frankland, mn closing the Chemical Conference, con- 
giatulated the audience upon the success which had 
attended the proceedings throughout the two meetings. 

Yesterday the Section of Physics met for the third time, 
when the following papers were to be read :— 

Prof. J. Clerk Maxwell, “On the Equilibrium of Hetero- 
pencous Bodies ;” Prof. Andrews, “On the Ligwid and 
Gaseous States cf Bodies ;” M. Sarasin- Diodati, “*On M. 
de la Rive’s Experiments in Statical Ilectricity ;” M. 
Lemstriim, ‘ Sur PAurore Boréale ;” Baron F. de Wrangell, 
“Ona New Form of Voltameter ;” 11 Commendatore Pro- 
fessore Blaserna, “ Sur l'état Variable des Courants Ilec- 
triques ;” Mr. Warren de la Rue, “On Astronomical 
Photography ;" Mr. Ranyard, “ On the Instruments lent 
by the Roval Astronomical Soctety ;” Mr. Brooke, “ On 
Magnetic Kegistration, and on the Corrections of the 
Magnetometers ;” Prof. Carey Foster, “On klectrical 
Measurements ;” Herr Prof. Dr. Ryke, “ On the Historical 
Instruments from Leyden and Cassel;” the Rev. kK. 
Main, “Ona Telescope of Sir W. Herschel’s.” 

The third mectiny of the Mechanical Section is held 
to-day. 

The first meeting in the Section of Bioloyy will take 
place to-morrow, when the following papers will be read :— 
Dr. J. B. Sanderson, the President, “On Methods of 
Physiolo;ical Measurement and Kegistration ;” Prof, 
Marey “On varicus Instruments for Investigating and 
Fegistciing Vital Movements ;” Ir. Hooker “On the 
Plan of the New Laboratory for Investigations relating to 
the Physiology of Plants at Kew;” Prof. Dyer “On 
various Apparatus for Investigating and Registering the 
Growth of Plants contributed by the Vhy siological Labo- 
rato1y of BKremen;” Dr. P. L. Sclater “ On Drawings 
contributed by the Zoological Socicty ;” Jr. Brunton 
“On a new Myographic Apparatus ;” Dr. Klein “ On 
Recording Apparatus exhibited by the Physiological In- 
Stitute of the University of Prague ;"” M. E. A. Schafer 

N recent Jmprovements in Recording Apparatus.” 

The Science and Art Department sic organising a 
series of popular lectures to be given on the evenings of 
the free days. Demonstrations of the objects in the 
galleries are also now given by the exhibitors or other 
competent persons at frequent intervals during the day. 


NATURE 


73 


SECTION—CHEMISTRY. 
Opening Address by the President, Dr. Frankland, ERS. 


THE Conference which lt have been requested to open 
to-day has for its object the discussion of the merits 
and defects of the vavious forms of chemical avparatus 
exhibited in these buildings: and the critteism of the 
original investigations which are here illustrated, partly 
by the instruments used in them, and partly by the 
chemical compounds, to the discovery of which they have 
led. 

Various objects interesting to chemists have been dis- 
played in former international exhibitions, but it inuy be 
safely asserted that such a collection as this, which has 
been brought together in these buildings, has never before 
been seen ; neither has there before been the opportunity 
for discussion and criticism, by men eminent in science 
from all parts of Iurope, which is now aflorded. 

Such a collection of apparatus and products, gathered 
from all parts of Europe is useful in disclosing, to che- 
mical investiyators and others, the best sources whence 
to procure apparatus; it is interesting historically and 
as showing the improvements in chemical apparatus 
during the present century ; and it is instructive m the 
comparisons it atfords of the various forms of instru- 
ments used for the same purpose in different countries, 
and by different experimenters. 

The entire novelty of such a collection as that belonging 
1o this section has rendered the attainment of the object 
sought for, on the present occasion, erccedinyly difficult. 
The workers in science have Intherto had no inducement 
to preserve the zvs/rumenty with which they experimented. 
When an investigation was tinished the apparatus em- 
ployed was dismantled and converted to other uses. Still 
less inducement has there becn to preserve the cAcuical 
compounds resulting from research, although their creation 
required, in many cases, a great expenditure of time and 
labour. The chief object of preparing such compounds 
has hitherto been, in most cases. merely toascertam their 
existence, to show their molecular relations to previously 
known bodies, and to ascertain a few of their leading pro- 
perties such as colour, specific gravity, vapour density, 
inelting point, boiling pomt, and chemical composition. 
They have been weighed and measured and then dis- 
missed out of existence. And thus the present collection 
of chemical preparations is but the merest skeleton of 
a coniplete exposition of all known chemical! compounds. 

It 1s, indeed, remarkable, that whilst va/wra/ chemical 
compounds are exhibited in almost endlessly muluphed 
specimens in the mineralogical collections of our national 
museums, the a7éificzal_ compounds which bave resulted 
from rescarch, or have been the foundation of important 
theories and gencralisations, have nowhete been honoured 
by admission into national collections, The neeleet, not to 
Say contempt, with which these productions of the laba- 
ratory have been treated, cannot be justified on the ground 
of their want of national utility. [ft is true that from an 
exclusively commercial point of view, no one of them 
can lay claim to the importance of coal, iron, silver, 
and gold. Still, many of them, such as the poratfins, 
the coal-tar colours, and uiny of the compounds of 
sulphur, potassium, sodium, and ammennon, hiwwe con 
tributed, in an important degiee, to the wealth and 
prosperity of this and other states. Had these arti 
ficial compounds remained undiscovered, how different 
would now have been the condition of the industrics 
of bleaching, dyeing, calico printing, gluss-naking, and 
the manufactures connected with the production of 
artificial light. Many of these artihcial compounds 
have become of the most esscntial importance to the 
physician, the artist, the iclegraphist, the envineer, 
and the manufacturer, and it cannot be doubted that 
many more would soon come into active service for such 
purposes if they were better known, 
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But not alone on the ground of utility and incentive to 
the further useful discovery of technical applications would 
I plead for the establishment cf national museums of 
chemical preparations ; such collections would be of the 
highest interest both to the student and the investigator. 
They would call vividly before the mind the results of 
labours which can only otherwise become known by a 
tedious search through the transactions of learned so- 
cities. An intelligent study of a properly arranged col- 
lection of artificial chemical compounds would show the 
progressive triumph of mind over matter-—not over 
masses moved by mechanical agencies—for monuments of 
this the enginccr and the architect need only bid the in- 
quirer, in the language of Wren’s tablet, to “look around 
him ”"—but over the ultimate atoms which, in these com- 
pounds, arc compelled to submit themselves to the will of 
man, and to form new structures, seen only, in most cases, 
by the discoverer himself, and the qualities and uses of 
which are but very nnperfectly ascertained. Nine-tenths 
of these compounds are no better known than islands 
which have heen seen only from the deck of a ship and 
whose position has been accurately marked upon a chart. 
But a collection of them, if properly kept up, would repre- 
sent the actual condition of our knowledge of chemical | 
facts, and, if properly arranged, would suggest to’ the ob- 
scivant student the direction of future investigation. 

{ know of no other incentive to research which would 
be more likely to call original inquircrs into existence. 
The student wishing to commence a chemical investiga- 
tion is always confronted at the outset by the difficulty of 
finding the boundary line between the known and the 
unknown, and this difficulty must obviously increase from 
year to year owing to the continued expansion of the 
circle of knowledge. It has led to a suggestion emanating 
from the British Association, that chemists who aie inti- 
mately acquainted with particular departments of their 
science should suggest subjects of research for the bencfit 
of students. Much may be said no coubt in favour of 
such a scheme ; but it appears to mc that the develop- 
ment of original talent in the young investigator would 
be more surely promoted by giving him the means of 
«clecting for himself a subject for experimental inquiry, 
rather than by inducing him to follow the less invigorat- 
ing plan of working out the suggestions of others. 1 ven- 
ture, therefore, thus promincntly to callattention to the non- 
existence, in any country, of a museum of artificial com- 
pounds, and to the great value, both economical, scientific, 
and educational, which such a muscum would possess. | 
jecl convinced that 1f such museums were established in 
the capitals of Europe, chemical investigators throughout 
the world would gladly contribute their new products to 
them, and thus keep them abreast of the discoveries of 
chemical science. 

Amongst the groups of objects in the Chemical Section, 
not the least interesting is that which consists of A/para- 
tus and Conti foances employed in the Generation and 
slippluation of Heat, The great advances which have 
bLecn made in the modes of producing and applying heat 
for chemical purposes are strikingly conspicuous. The 
cumbrous furnaces of the earlier operators, constructed 
in fireproof vaults, have gradually been replaced by 
simple and elegant contrivances, which would scarcely 
look out of place upon a drawing-room table. The time 
jo Still fresh in the recollection of many of ws, when the 
fusion of a silicate for quantitative analysis, or the heat- 
ing to redness of oxide of copper for the combustion of 
an organic compound, required in each case the expend- 
iture of much time and trouble in thc lighting of a coke 
or charcoal furnace. Now these operations are performed 
in small gas furnaces with or without air blast. Conspic- 
uous amongst these imventions are the gas-burners of 
Bunsen and Hofinann, the oxay-coal gas furnaces of Deville, 
the blast vas furnaces of Griffin, and the hot blast gas fur- 
nices of Pletehu. Ofthese fund unental inventions many 
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ingenious modifications for special purposes have been 
devised, amongst which I may mention the valuable con- 
trivances of Finkener, Vitscherlich, Wallace and Munckce. 
The blast yas-burneis of Hofmann and Bunsen, the blast 
gas-furnaces of Deville, Giffin, and Bunsen, and the fur- 
naces for organicanalysis by Hofmann, Bunsen, Finkener, 
Mitscherlich, and Munche, are amongst the exhibits lus. 
trating the application of heat in chemical operations. 

These burners and firnaces command a range of tem- 
perature from the gentlest ignition up to the most intense 
heat procurable by chemical means; but the temperature 
produced by such combinations as those of oxygen and 
hydrogen, or oxygen and carbon, cnormously high thongh 
it be, now no longer suffices, and recourse must be had to 
the stil] nore intense heat of the clectric discharge. The 
electric current and the sticam of sparks arc now not un- 
frequently called into requisition by the chemist, and from 
this point of view the electric lamp and the appatatus of 
Hofmann and others for the decomposition of vases by 
the spark-stream must be classed with chemical furnaces. 

To apparatus for the application of heat belong the 
various forms of water, steam, and air baths, or diying 
closets. Convenicnt contrivances of this class invented 
by Bunsen, Mitscherlich, Habermann, and Muncke, we 
exhibited by Messrs. Warmbrunn, Quilitg and Co, Mr, 
Johann Lentz, and Mr. Jultus Schober all of Berlin, and 
by Mr. C. Desaga of Heidelberg. 

In the application of gas to chemical purposes, regulators 
of pressure and temperature are often of the utmost mm- 
poitance, in ordcr that operations requiuing the prolonged 
and regular action of heat may not require the constant 
attention of the operator, ‘The mgemous and effective 
contrivances of Bunsen and Kramei, for this purpose are 
cahibited. 

Closely connected again with appliances for raising 
temperature are those intended for its reduction—the 
refrigerators or condensers.—The Liebig’s conclenser Is 
still the refrigerator almost exclusively used, but few pieces 
of apparatus have been so much modified and refined, as 
will be seen on comparing the original design with the 
present construction—the final light and convenient form 
having been given to it by my late friend Mi. LB. F. 
Duppa. Most manufacturers of chemical apparatus 
exlibit various forms of this condenser. 

Sprencel Pumps.—Of the comparatively recent appli- 
ances for facilitating chemical work, few can lay claim to 
higher merit than the invention of Dr. Hermann Sprengel, 
in the year 1865, for the production of vacua by the fall 
of liquids in tubes; and yet this invention remained for 
many years dormant, until the late Master of the Mint 
applied the mercurial pump to the extraction and collec- 
tion of occluded gases, and Bunsen the water-pump to 
hastening the filtration of liquids. Wathout the mercurial 
pump the elements of the or yanic matter in potable waters 
could not be determined, and the highly intcresting results 
which this pump has quite recently achieved in the hands 
of Mr. Crookes, come home to every one who has seen 
the various forms of the radiometer. 

Bunsen’s application of the water-pump to filtration has 
done much to shorten one of the most tedious and trouble- 
some operations of gravimetrical analysis, 

Dr. Sprengel’s invention has, moreover, nearly wbolished 
the use of the air-pump in chumical laboratories, and I 
need not therefore, perhaps, bring under the special notice 
of this section the various improvements in air-pumps 
which are illustrated by the exhibits in the Physical 
Section. 

Models, diagrams, apparatus and chemicals used in the 
teaching of chemistry, wclaude numerous exhibits of great 
interest. It is to be regretted, however, that models and 
plans of chemical laboratotics a1é not more numerously 
represented. The important improvements which have 
been introduced of late years, and the numerous labora- 
tories of truly palatial proportions which have been built, 
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in almost every case at the cost of the State, would have 
rendered a complete exposition of their plans and fittings 
most instructive and interesting. Dr. de J.oos, has, 
however, sent us a model of the chemical laboratory 
in the secondary Town School of Leyden. And we have 
from Mr. Waterhouse plans of the Owens College labora- 
tories in Manchester. The latter were devised after 
the professor of Chemistry and the architect had 
visited all the great laboratories of Europe, and for com- 
pactness, economy of space, appropriatencss of fittings. 
and ventilation, they are unsurpassed. 

In illustration of the permanent fittings of laboratories. 
we have from the Chemical [nstitute of the University o! 
Strassburg 2 diagram showing elevation, section, and plan 
of a “digestorium,” or iron closet, for use in dangcrous 
operations in which explosions are liable to occur. ‘This 
iy a contrivance which ought never to be absent from ¢ 
laboratory in which research is carried on. 

Prof. Roscoe exhibits a beautiful and effective series of 
diagrams and models illustrating the processes carried on 
in alkali works, and Mr. Henry Deacon a sectional model 
of his ingenious apparatus for exposing porous materials 
and currents of gases to mutual action, 

Dr. de Loos, of Leyden, has sent drawings of gas works 
used for teaching technical chemistry in secondary schools, 

We are mdebted to Mr. Spence, of Manchester, for a 
series of specimens ilustrating his process for the manu- 
facture of ammonta-alum. ‘To Messrs. Roberts, Dale and 
Co. for speciinens illustrating the manufacture of oxalic 
acid. ‘To Messrs. Calvert and Co. for similar illustrations 
of the manufacture of carlolic, cressylic and picric acids. 

Messrs. Hargreaves and Robinson exhibit plans and 
specimens in connection with their new process of manu- 
facturing sulphate of soda directly from sulphurous acid, 
steam, air, and salt ; whereby the intermediate production 
of sulphuric acid is avoided. A chemical factory is gene- 
rally conspicuous in the landscape by a series of huge 
and ugly leaden vitriol-chambers. Should the new 
process prove as successful as the inventors anticipate, 
these leaden chambers will almost entirely disappear, and 
the aspect of chemical factories will undergo a more pro- 
found modification than any which has occurred during 
the last half century. 

The splendid platinum apparatus of Messrs. Johnson 
and Matthey for the concentration of sulphuric acid, will 
also contribute much to compactness in chemical works, 
by the abolition of cumbrous leaden pans and long ranyes 
of glass retorts. 

Not only is the sense of sight thus likely to be relieved, 
but that of smell, which, in the case of chemical works, is 
perhaps of even more importance, is also gradually being 
subjected to less offence by the adoption of Mond’s 
process for the recovery of sulphur from soda-waste. The 
vast mounds of this matcrial which surround alkali works, 
not only pollute the air with sulphuretted hydrogen; but 
also the neighbouring streams, with an offensive drainage 
which is very destructive to fish life. Herr Mond has 
succeeded in profitably extracting the sulphur--the 
offending constituent of the waste--and Messrs. John 
Hutchinson & Co. of Widness, exhibit specimens ilus- 
trating this important process. 

Dr. Van Ryn, of Venlo, Netherlands, exhibits fine 
crystals of potash and chrome alums. (ne of the Octo- 
hedrons of potash alum weighs no less than 11 lbs. 

Messrs. W. J. Norris and Brother of Calder Chemical 
Works have sent specimens useful in teaching the tech- 
nology of lichen colours, sulphate of alumina, and 
bichromate of potash. 

Messrs, Brooke, Simpson, and Spiller contribute a 
fine series of specimens illustrating the technology of 
coal-tar colours. 

Lastly, several magnificent series of specimens have 


been sent over by members of the German Chemical 
Society. 
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They comprise, firstly, some items of much historical 
interest. Thus, we have from Prof, Wohler the first spe- 
cimens of boron and aluminium ever prepared. And, 
from the same chemist, another historical specimen which, 
it Is no exaggeration to say, is the most intercsting now 
in existence, for, after the discovery of oxygen, it marks 
the greatest cpoch in ciemical science, T allude to this 
specimen of the first organic compound prepared synthe- 
tically from its elements by Wohler, without the aid of 
vitality. If the work of the army of chemists who have 
successfully attacked the problems of organic chemistry 
during the last quarter of a century weie to be described 
in one word, that word would be SYNTiHksIS. In this 
specimen of urea we have then the germ of that vast 
amount of synthetical work which has done so much to 
dispel the superstition of vital force and to win for che- 
mistry the position of an exact science. In the absence 
of a specimen of the first oxygen from Priestley’s Jabora- 
tory in 1774, it seems to me that this specimen of the first 
synthesised urea made in 1828 is, historically, the most 
interesting chemical the world has to show, 

Secondly, we have a beautiful collection of all the com- 
pounds discovered by Liebig, but I need not dwell upon 
them, as they have been so recently described by their 
exhibitor, Prof. Hofmann, in his Faraday lecture de- 
livered to the Fellows of the Ienglish Chemical Socicty. 

And thirdly, there are several intcresting scries of 
specimens illustrating the researches of Biedermann, 
Weltzien, Michaclis, Hubner, Hofmann, Lieberman, 
Oppenheim, Pinner, Wichelhaus, Tiemann, and others, 

We come now to a review of that sub-division of the 
Chemical Section which illustrates original research, viz., 
chemical compounds discovered in certain specific inves- 
tigations, and apparatus used in the prosecution of 1¢- 
search, Whilst the sub-division which [ have bven 
describing illustrates for the most part the training of 
the young chemist io habits of observation and in the use of 
apparatus and processes, the one we are now considering 
aims at representing, so far as it can be objectively re- 
presented, the highest outcome of this training -the 
additions to our knowledge acquired through the accur ite 
methods of observation and experiment which it is the 
function of the chemical instructor to teach. I have 
already remarked on the interest and importance of ex- 
hibits of this class, and it is to be regretted that out of 
so many chemical investigators so few have exhibited. 
It is characteristic of the direction long taken by chemi- 
cal research, that of about 25 exhibitors only two have con- 
tiibuted mineral as distinguished from organic products. 

Prof. Roscoe exhibits sixty-five compounds of vana- 
dium discovered and investigated by himself. This clas- 
sical research stands out asa modcl of thoroughness, and 
not only clearly discloses the habits of a comparatively 
rare metal, but brings to light some new and interestin,: 
facts in connection with the theory of atomicity. As 
Prof. Koscoe has consented to deliver an address on these 
compounds, we shall have an opportunity of discussing 
the peculiarities and anomalies which have presented 
themselves in the course of this investigation. 

The water of crystallisation of salts has been the sub- 
ject of some controversy amongst chemists of late. Jt i. 
venerally considered to be present in atomic proportions, 
however complex these may sometimes be, and most 
chemists are inclined to regard the bond of umion between 
this water and the salt proper in the light of a mo/ecular, 
as distinguished from an a@/omic, attraction. Mr. Walcott 
Gibbs, however, has recently endeavoured to show that 
the union is strictly atomic, and subject to the ordinary 
laws of atomicity. The subject has attracted the attcn- 
tion of Prof. Guthric, who has attacked it from a new 
side, and obtained results which throw much light on this 
question. He has promised to give us an address 
on the subject at the next Chemical Conference. Prof. 


Suthrie also exhibits — 
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Nitroxidc of Amylen —Discovered by the exhibitor 
Of historical interest as being the first instance in which 
nitroxy! NO wis shown to tehivers 1. halogen in 
umitin,’ dire« tly with an olefine to form 1 body homologous 
with Dut h liquid” The composition of the body 1s 
C H,(NO ) 

Sulphi lc of OC nanthyl - D1 covered by the exhibitor, 
ud cf historical interest i, bemg the first instance in 
which 1 termof atu her ucohol serie wis made trom 
terms of lower alcohole = It 15 formed by the action of 
zinc cthyl on sulpho chloride of imylen 

And Nitrate of Amvl_ = Discovered by M 1 alud — Its 
theripeutic action was discovered and its introduction 
into the pharm icopa i recommended, by the exhibitar 
and it 1s DOW coming Into use in tet nic ind other nervous 
uffections. 

\ scrics of twenty thice specimens of hydrocarbon 
derived from Pennsylvanian petroleum 1s exhibited by 
Ti1of Schorlemme: I! bey form a striking, 1ecotd of the 
shill with which 1 inmost Ivbotious and dithcult investigation 
his been conducted 

Very interesting ind smyortint ire the cthyl com 
pounds derived fiom the ssolated ridical methyl exhibited 
by Mi W H Duthng [he results of some experiments 
made by myself «cemced to indicite that the products 
of the ictton of chlorme upon methy) were not ethy! 
compounds, but the cxpcrmments of Schorlemmer ind 
Dulng conducted with much larger quintitr s of mate 
ria], show thit my conclusion wis erroneous Mr Dating 
exhibits ethylic chloride ethylic Ucohol, ethyhdcnic chlo 
ride ind sodic acctite ul mide fiom electiolyti methy! 

Mi Peikin has sent 1 luge collection of spcein cons 
lusty iting his rcscarches on mauve, utificrdl alivarin, 
irtiticial coumarin, glyosviic wid, ind other subjects 
His investigition of glyoxvlic acid seems to hive it last 
put an end to the controvci1sy 15 to the possibility of two 
scmimoleculcs of hydroxyl beir,, united with onc ind the 
sume itom of cubon I will iot however  inticiprte 
M1 Pethin who will, I trust, personally sive us in account 
of hisics uches 

Amongst the othcr exhibits in this department ire nume 
1ous and important contiibutions from the | iboratozes 
of St Petersburg, Louvun ind I dinburgh = For several 
years past chemi al icscirch his been actively cairnicd 
on m Russi 

LTheapfarit smeriin 7 ost bited inthe Chemie 
Section hi suffered much trem the deprediatr no cf the 
physicists for uthou,h chomistiy 1 cssentiilly founued 
upon merstrements cf waht ind volume them truments 
used for such dcturminations hive been swept umost 7 
mace wto the section of measurement ocverthelc  , the 
chemical section contiums sevaril objects Cf unusual in 
tacst Lhe ipparitis with which chemists both incient 
ind madein prosecuted then rose uehes wis cnerilly of 4 
simple description ind often dismantled 16 Cor ts the 
NECESSULY Cpa W1ONs WEre completed consequently 1 Wt 
fu dess lil ly to be preserved thin the more expen vc ind 
elaborate Contry iwnces of the physicist Herc, howeves 
ws blacks buUance presented co the Science ind Ait 
Muscum of Fdinbingh by the hi ht Hon Tvon Plivian 
Upon thr balance Di blick i aituncd indy, the loss 
of wer ht sutfered by carbenate of mignesit ind dune 
ston when cxposcd to heart Hailes previously used 1 
balince for this purpose but the instrument before u wis 
catunly one of the fist employed for quintit itive Chemis 
try [he bilinces used by Cavendish Divy Youn, ind 
Dilton uc here and eich one of them his its cwn 
historical interest for the chemist The bilince of 
Cavendish 15 probably the mstrumcnt with which m 1783 
o. 1784 he tist wecrtuned that a globe filled with a mix 
ture of oxv.cn ind hydrogen giscs underwent no 1'tc1- 
tion in wag bt when the mixture wis caploded 

From gi iimetric instruments we are naturally Iced to 
volumetric apparatus used in quantitative Chemistry, and 
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I will now, m conclusion, briefly direct the attention of 
the conference to 1ppriratus used 1n the analysis of gascs, 
in the hope th it a discussion of the merits and defects of 
the numerous instruments now before me inty have the 
effect of dnecting + | rger share of attention to cudio 
mctric chemistry thin ha» hitherto been accorded to it 
This branch of che mic il analy 515 orsginated inthe ittempts 
of Fontana, Landriint Scheele, Priestley, Cavendish, Giy 
Tussi, Dalton and others, to dctcrmine the volume of 
oxy,tn in simples of itmospheric an taken from virious 
localities = In these prinutive instruments air wis exposcd 
to the action of some substinc either solid, liquid o 
gaseous, which combined with the oavgen and left the 
nitrozen unacted upon = Lhe chief substances used werc 
phosphorus, potissic sulphide, mitric oxide 1 solution of 
nitric oxide in ferrous ,niphate and a mixture of sulphur 
ind non tilinss Many of th mstruments were of simple 
o1 ¢ven rude construction, and littl calculated to inspite 
cenfidence m the results Neveithcless, the accuracy of 
1 determination often depends much more upon the skill 
of the operato: than upon the constiuction of the instru 
ment used , ind thus ( avendish, with mitric oxide 18 his 
icagent ind witcr as the confinin,, liquid, made inany 
hundred anilyses of an, collected in various locales, m 
1751, and found the perce ntage of oxygen to be invari iblv 
20 83, 1 number nearly identicil with those obtamed by 
Bunsen and Regnaiult with much more perfect mcins But 
the wcrige chemist of thit day obtained the most dis 
coidint results with the sume ippiritus md miteriils, 
and would doubtless also do so it the present day = by 
improved appiritus ind methods the work of the averig 
clLemist 1s made to equi, o1 nenly o, that of the most 
skilful 

Volt, introduccd 1 new regent hydiogen for the 
detcrminition of oxygen, and he wis the first to employ 
the electric spuk in eudiometiy Ihe usc of mercury 
insteid of witer for contining the ¢ 1scs climm uted, tbe 
source of fallticy ciused by tiinsfusion throu h- the 
latter liquid, and lastly Bunsen, in the yc u 15,) brought 
Voltv’s eudiometer to its highest degree of pertecticn 

fhe President then proceeded to descithe ind cniticise 
the various forms of Ipparatus for the anuysis of ,ascous 
nnuxtures, ind concluded 1s follows 

Such are the modein developments of the cudioimeta 
now it the disposal of chemists | or rapidity of working 
ind dechcacy of measurement they leive nothmes to be 
desned indeed, as revatrds delicacy it miy be doubtcd 
whether imongst il the instrumcnts for measurement in 
this exhibition, there 15 one which can, like some ot these 
cudiometers pive 1 distinct v luc im weight o2 vulume to 
the one tourteen millionth pait of a gramme of matter 
Their drawback 1s their fragility and any modific wions 
to diminish this would doubtless be welcomed by 
chemists, since, chiefly for these reasons, cudiometry 15 
still very rarely practised in chemical labor itortes 
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N continuation of our uticle in list weeks number we 
proceed to give a few more ‘clections from the prin 
cipal org ins of public opinion, indicative of the hght m 
which they regard the scientific collection which his becn 
brought together at South Kensington Last week we 
conhncd oursclvesm nly tothe duly press thisweek ve 
are ible to cull the opinions of the princip1l weekly pipers 
Public opmion as thus expressed, it will be scen, all but 
unanimously approves of the collection as creditable to 
its Olganizers ind to the country at large, as beneficial to 
the pro, ress of science, and as calculated to have an im- 
portant educative influence on the British public We 
think the collection of pubhc opinion 1s thus expressed 
will se.ve a good purpose ——It will show to those men of 
science who have been nore o1 less connected with the 
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organization of the Loan Collection that their efforts have 
met with the approval of the intcligent and unprejudiced 

ortion of their non-scientific fellow-countrymen, that 
these efforts have been unexpectedly successful, and that 
public opinion points to a permanent successor as the 
natural outcome of this temporary collection. 

The Satw day Review seldom gives way to unmeasured 
approval of any human effort ; it is therefore extremely 
gratifying to find so severe a critic having nothing but 
praise to bestow on the collection. The following arc a 
few extracts from last Saturday’s number :- - 

“Mr. Spottiswoode, in his address as President of the 
first of the Conferences which have been arranged in con- 
nection with the Loan Collection of Scientific Apparatus 
at South Kensington, said that he was disposed to regard 
this Exhibition as marking an epoch in the history of 
science ; and there are undoubtedly reasons why it may 
be expected to exercise a deep and beneficial influence on 
the prospects of scientific culture in this country. We 
have here brought together, not only a collection of 1¢- 
markable instruments from al] parts of the civilized world, 
and representing almost every school and period of re- 
search, but also a numerous gathenng of the men who 
are at the present moment engaged in estending still 
further the range of discovery, and the practical applica- 
tion of its results, It has often been a reproach ayainst 
this country on the part of forcigners that it is indifferent 
to science except in the forms in which it can be turned 
to immediate commercial profit ; and this criticism, though 
unjust to the heroic self-sacrifice which has characterised 
many of our leading scientific pioneers, must be admitted 
to be in a certain degree true as to the general attitude of 
the public... .. In this country the Exccutive usually 
hesitates to do anything unless there is a strong pressure 
of opinion, and it is tolerably certain that science will have 
little to hope for from that quarter until it has the public 
at its back ; and it is to it, therefore, that an appeal should 
be made. It may be hoped that the present Exhibition 
will be the beginning of a movement of this kind. ‘The fact 
that it is opencd under the auspices of a Government 
department would seem to show that there is not wantmy 
a certain sympathy on that side ; but whethcr any large, 
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substantial measures will ever be taken, will chiefly de- . 


pend on the intercst which such a presentation of science 
excites among the community at larye, Again, an Eshi- 
bition of this kind is useful in bringing to hght the actual 


operations of the scientitic world, the problems which | 


have been solved, and those others which are still in a 
nebulous condition, with just here and there a clue peep- 
log out ; and thus the interchanye of ideas is promoted. 
.... At present this sort of cv operation is loose, fra,- 
mentary, and disjointed ; but an J.xhibition brings the 
scattered cxpcrimentalists into systematic communication. 
Thus, both in the world of science proper and outside of 
it, a keener interest 1s likely to be cultivated in regard to 
scicntific matters, and researches will conscquently be 
conducted with greater spirit and efficiency, and better 
prospects of success. .. . . ‘To persons of scientific train- 
ing, or with even a rudimentary taste for such things, it ‘s 
casy to conceive what service such an [-xhibition will ren- 
der. ‘They will read the Handbook, an admirable sum- 
mary of the chief branches of scientific study by competent 
authorities, and examire the objects exhibited ; and thus 
Jay up a store of suggestive infomation as a supplement 
to or a foundation for private studies. But there will also 
be a larye body of people who will chiefly bring away from 
the galleries an impression of their own stupendous ignor- 
«NCe in such matters. This in itself, howcver, vill be a 
g00d thing, for it may be expected, in some cases at least, 
to stimulate a desire to know something, and after that to 
know more, Even the dullest and least imaginative minds 
can hardly fail to be touched by the sight of the instru- 
met ts by which the old masters achieved their triumphs, 
os of their earliest works... . . On the other hand, this 
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Exhibition displays in a strikiney manner the wealth and 
luxury of scientific apparatus at the present day.” 

After giving examples of the mtimate connection 
which subsists betwecn the progress of science and the 
improvement of its mechanism, the article concludes 
thus :-- 

“It is impossible herc to go through such an I xhibition 
in detail, and we can only say that it reflects much credit 
on those with whom it has originated, and that it is to be 
hoped that it may not be a mere passing shew, but may 
devclop into some permanent organization.” 

The Academy of last Saturday has “a first or introduc- 
tory notice” of some length on the collection. 

“ The Special Loan Collection of Scientific Apparatus,” 
the alcademy says, “which was honoured by a private 
visit from her Majesty on Saturday Inst, and thrown open 
to the public on Monday, is one of very great interest and 
value. The I.ord President of the Council may well be 
congratulated on the success of the undertaking, and we 
must all feel grateful to him for having given us an exhi- 
bition in which, for once, purely commercial interests have 
been made to give way to the ‘ hipher aim of disseminating 
as widely as possible a knowledyc of the different methods 
of science” The Exhibition is ‘n many respects the most 
instructive and remarkable that has been held at South 
Kensincton, and though it may not have any great effect 
on the advancement of science or on the industrial pro- 
cress of this country, it cannot fail to awaken a very 
ceneral interest in those methods of abstract scientific re- 
search of which the public know so little; and it will 
afford an opportunity, which may never occur again, of 
examining at leisure under the same roof the rude, simple 
instruments used by the pioneers of scicnicc, and the com. 
plex, delicate apparatus with which investigators of the 
present day have made their discoveiics, We trust, too, 
that the :xhibition may give an impulse to the cause of 
scientific cducation in this country, and that it may lead 
to a hetter appreciation of the reasons which have led 
men of science to advocate Government endowment of 
scientific rescatch, and the establishinent of Physical 
Observatorics, at home and abroad, which may have the 
same benchcial influence on the progress of other sciences 
that Astronomical Observatories have had on the progress 
of astronomy. May we hope, too, that the Ixhibition 
will lead to the creation of a muscum for the illustration 
of physical, chemical, and mechanical sciences somewhat 
of the nature of the ‘Conservataire des Arts et Mctiers,’ 
in Paris? ‘The formation of such a museum was one of 
the »ecommendations of the Commission on Scientiic 
Instruction, and we beheve it would go far, by affording 
adequate opportunitics for study, to render Whe sciences 
alluded to as popular as those of botany, geology, and 
zcology.” 

Last week we quoted the opinion of /rez, the same 
paper has another inter tg artidle this weck, on 
“Science at South Kensireton,”? in which tt says that 
the success of the Eahibition affords an additional in- 
stance of the certain, if tardy, fructification of a valu- 
able idea. “Years ago the corception of a great focus 
of science somewhere in the metropolis was formed in at 
least one great mind.” ‘The article then refers to the 
original intention of making the Albovt Hall au tmistitu- 
tional memorial, its employment as a place of scientific 
meetings and conferences having becn strongly advo- 
catud. With its present uses, “the building has lost all 
its signification, as its position at South Kensington has 
lost all its appropriateness. We therefore cordially wel- 
come the realisation of the spiritual part of the original 
plan, although it has been biought about by indirect 
means.” Ihe article then gocs on to refer to the suc- 
cessful development of loan collections durin, the last 
few years, and the superio: educational value possessed 
by special collections over large international calubitions. 
As carried out at South Kensington, this value is largely 
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owing to classification, “a point kept distincuy in view in 
atranging the Exhibition of Scientific Apparatus.” The 
article then proceeds: ~- 

“The problem of classification has becn triumphantly 
solved. ... . Success is absolute and complete. 

“ The institution of conferences during the Exhibition 
can hardly be regarded as other than a most valuable 
innovation, and precisely what was wanted --not to popu- 
larise the Exhibition, but to give it that life and movement 
without which the best institutions are apt to become 
stagnant, and be passed heedlessly by in an age of hurry 
and bustle. . . . There is no slackness at South Kensing- 
ton, and conferences form an interesting and important 
part of the programme of the Scientific Exhibition which 
it is rumoured will probably prove the nucleus of a Scien- 
tific Museum analovous to the Conservatoire des Arts et 
Méticrs at Daris. It would certainly be shortsighted 
policy to allow the splendid collection of objects now 
brought together for the first time in the world’s history 
to be redistributed--scattered all over Icurope, in odds 
and ends which teach little or nothing apart, but are of 
incstimable value when together. The want of u perma- 
nent national institution devoted to science can now be 
supplied in the least costly and most efficacious manner, 
that is to say, the vital put composed of the scientists 
and their instruments. As for the showy part -the out- 
ward and visible sign the Central Hall of Science, it 
will come in time. If Albert Hall, after having failed as 
a music-hall, fails also as a circus and as a skating-1ink, 
the countiy may one day be able to buy it up cheap, and 
convert it to a legitimate use.” 

The British Fournal of Photography says i— 

“ There is now open in the ’xhibition Buildings, South 
Kensington, London, a large, varied, and most valuable 
collection of scientific apparatus and apphlances. Its m- 
trinsic value is great, its historical value much gieater, 
but in its educational importance is to be found the chicf 
value of this unique collection.” 

The Gardeners Chi ontcle speaks thus :-- 

“ The splendid collections of Scientific Apparatus now 
on view at South Kensington may not have any great 
interest or attraction for the general public, for whose 
taste the display is too technical and unintelligible. ‘To 
the more thoughtful visitor, and especially to the student, 
the collection is rich in interest and suyvestiveness. ... 
The whole thing has been organised and got together so 
quictly that even among scicntitic men little or nothing 
was known about the proceedings till the [st inoment, 
and the extent and value of the collections Ihis come 
upon them as a surprise.” . 

Public opinion thus far, it will be scen, has nothing but 
admiration for the Ioan Collection. The Adiciawnu 1, 
on the other side, We give its aituicle without note o 
comment, as the collection can hold its own, 

“The @Meries containing the J.oan Collection of 
Scientiie Instruments are at Jength open to the public. 
Appaicntly no expenditure has heen considered too great 
by those who have been engaged in bringing: togethe roan 
the course efa few weeks fiom every part of Lurope all 
the relics of science that could be begged or borrowed 
from public institutions or private co'lections, Gentlemen 
have been sent on special missions from South Kensing- 
ton, and their movements have been duly chronicled in 
Reuter’s telceprams amongst the most unportant news 
{from Italy and Germany. Where these gentlemen could 
not find time to go, ambassadors and their attachés have 
been pressed into the service of collecting. Special rail- 
way trains have, we are informed by our contemporary, 

NATURE, been built for the transit of instruments, and 
the result is a collection of brass, glass, and old iron relics, 
which has driven the daily press wild with enthusiasm. — 

“According to the ordinary law of chances, a certain 
proportion of these instruments will be returned to the 
places whence they came all the worse for their journey 
across Europe, and we feel inclined to inquire whether it 
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is certain that the worker in science will be the wiser for 
having seen them. The oid and celebrated instruments 
have been repeatedly described and figured, and the new 
instruments, if useful, a man engaged in scientific rescarch 
knows better than he knows the way to South Kensington. 
As to the curiosity-loving public, it will surely not be 
pretended that it is worth while to form such a collection 
for its amusement, but if it be the duty of government to 
gratify the craving of idleis, let us by all means at once 
appoint a Barnum to be Minister of Science; he will 
knuw how to make such exhibitions as this, and the 
School of Art needlework, a commercial success. But, 
no doubt, real instruction is intended, and if so, let us 
stop and ask whether the present is the best and cheapest 
plan of obtaining our object. The ‘general public, so 
far as can be judged from the expericnce of the first few 
days, regards the whole affair with indifference. 

“In order toafford the means for studying the history of 
a science there is needed a continuous serics of objects 
that will ilustrate the development of thought step by 
step ; such a collection cannot be brought together in a 
few weeks, It ucedsthe patient Jabour and study of a 
lifetinue devoted to it ; but in this exhibition, as in col 
lections made by the weudeuna riches, the extremely old 
and extremely curious have been bicught side by side 
with the complicated results of modcetn workmanship ; 
and we find none of the connecting links, to gather which 
requires a man well verced in the history of his subject, 
and the labour of a lifetime, ... In fact, the collection 
requirnd the control of a hand familiar with the history of 
astionomy. Objects that would have illustrated the 
development of the telescope during the seventeenth and 
cighteenth centuries should have been sought after more 
dihwently than relics connected with great and popular 
names with which every one is familicr. 

* The general ‘VWandbook to the Exhibition, which has 
been published, is a remarkably good shilling’s worth of 
information, but, as might be expected, it contains trea- 
tises of very different merit. After some general consi- 
derations on instruments by Prof. Clerk Maxwell, which 
will possibly be above the heads of moot of his readers, 
follow some interesting though iather general disquisi- 
tions on various subjects, which have evidently in most 
cases been written without reference ty the instruments 
brought together. The names of Pref. Clak Maxwell, 
Prof. Smith, Prof, Chitord, Mr. Spottiswoode, Prof. ‘Tait, 
and others, will be a sufficient guarantce of the trust- 
worthiness of the information given. ‘Phe article on 
Astronomy is not cqual to the uthers, and considering the 
opportunity that the authur had of illustrating the history 
of his subject, it is particularly poor and superficial, ‘The 
‘Handbook’ in general will well repay more than a casual 
perusal.” 

We did not state that “special railway trains ” had been 
‘uilt for the purpose referred to above. 


Tre Challenger is expected home daily, and arrangements 
are being made for the ship being welcomed on its arrival at 
Sheerness by the Royal Suciety and the foreign men of science 
now in this cuuntry. 


THE visitation of the Royal Observatory is fixed fur Saturday, 
June 3. 


Tue Anniversary Meeting of the Royal Geographical Society 
was held on Monday. The total number of oidinary Fellows 
on the list at the end of April was 3,125. Sir TH. Rawlinson, 
the President, presented the Founder's Mcdal to Lieut. Cameron, 
and the Patron’s Medal to Mr. Lowther for Mr. J. Forrest, the 
Anstialian explorer. The annual geographical medals offered 
hy the Society tu the chief public schools were presented to the 
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following successful competitors, viz. :—In physical geography, 
gold medal, John Wilkic, Liverpool College ; bronze medal, 
Walter New, Dulwich College ; and in political geogsaphy, gold 
medal, Thomas Knoa, Haileybury College ; bronze medal, 
Ww. M.H. Milner, Marlborough College. The Presicent then 
delivered the annual address on the progress of geography, in the 
course of which he announced that he had received a com- 
munication from the Chancellor of the Iexchequer that morning, 
that, considering the very preat Importance of the discoveries of 
Licut. Cameron, her Majesty’s Government hat decided to share 
the expenses of the Fapedition. A sum of 3,000%, will be handed 
over to the Royal Geographical Society on that account. 


THERE is at present being crected in the Pans Observatory 
Gardens a house for the Bishofsheim transit instrument, which 
has been admirably constructed by Michens. Phe how ¢ po. 
sesses many peculiarities, and was desigued by M. Pevertien for 
the bette: insuring of equality of temperature. “The roof can be 
removed on horizontal rails, and the wa'ls ae so perforated tht 
there is a continual circulation of aii in all parts 9 “Vhe frame of 
the house may Le said to be pneumatic, us it has been constiucted 
onasystem analogous to that of the bones of birds, It 1s sure to 
work admirably. 


Tuk Woodwardian Museum at Cambridge has this wok 
received an important ace sston in the ach collection of fossil, 
presented by the vetcian peologist, Mr. J. W. Walton, of Bath. 
In many iespects, this collection, little hnown and studied by 
palontoloists, 2onresponds for the Southern Jurassic rocks to 
that of Mr. J e-henby, already at Cambridge, for the cortem- 
poraneous Yerkshire beds ; but in addition, the general series ot 
fossils is very intaresting. Mr. Walton's Cambrian fossils con- 
slitite one of the finest caisting assemblages from these roche. 
Mr. Keeping, who has supeiintended the transfer to Cambridec, 
estimates the number o° speciincns at a hundred thou.and ; the 
entire weight}, nearly two tons and a half. ‘Thus the opper- 
tunities for paleontological investivation, at Camlnidge already 
very great, are largely increased. 


BIOTOGICAL students at Cambridge, and many othets, will 
repret the approaching departure of In. Mastin, Fellow and 
Lecturer of Chiist’s € ollege, who has accepted the Professorship 
of Natural History in the University of Baltomare. Pr. Martin 
has attained the highest honours both at London aud at ¢( am- 
bridge in a wide range of subjects. Tle has been Jarpely a.so- 
ciated with biological instiuction at University College, London, 
and at South Kensington, while lis connection with Dr. Michael 
Foster m the development of biology at Cambridge has been of 
great value. Ilis co-operation with Prof. Huxley in the pro- 
duction of the very successful ‘‘ Course of Practical Instruction 
in Elementary Biolopy,” is well hrown. Some compensation 
for Dr. Martin’s Joss at Cambridge may be found in the thought 
that biology in the United States will gain by the presence of a 
man so well versed in European methods, and especially 1a the 
systems of instruction worked out by Prof. HTualey, Dr. Foster, 
and others in Jenpland, 


From the daily Weather Maps issued fromm Wamburg by the 
German Seewarte, which embrace the whole of Europe, except 
the extreme south and the extreme north, we observe a very 
remarkable distribution of the atmospheric pressure for some 
weeks back. Barometers have been constantly low in southern 
or eastern regions, «nd high in the west and north, resulting in a 
Persistent prevalence of northerly and easterly winds over nearly 
the whole of the continent. The maps suggest that this state of 
things has probably extended far to north-westwards, and in 
accordance with this supposition letters from Iceland inform us 
that the Greenland and Spit-Lergen ice descended, in the 
beginning of this month, on the north cuast of that island to a 
very serious extent, filling the sea as far as the eye could reach. 
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In this connection, the observations made by the Arctic Expe ti- 
tion will have a peculiar meteorolopical value. 


M. Hovztau has been appomted Director of the Royal 
Observatory of Brussels. 


Tuite results of the daily photographs taken by ML Janssen at 
his observatory alo Mcntmutre wae aathar intacsting. In 
February a nimler of spots were visible and pl otegraphed ; 
this number was gradually reduced to two groups, cach consisting 
of two large spots, which ware vieiblo om March v3 9 By March 
18 only two spots were vistb’e, the two others having disappeared 
owing tothe rotation of the sun. The two Jast disappeared by 
March 25, and fiom that time up to May 20 net a single spo, 
was recorded, the solar dise appearing quite homogencous. Such 
a phenomenon is very rare, indeed, although we are nearing the 
nuvimum. The photographs taken by Tenssen are 20 centumeties 
diameter on a colloCion film, when the shy is clear. Under un- 
favowable circumstances, the diameter is reduced to 10 centi- 
metres. M fanssen takes his photogriphs irespective of the 
presence of clouds. Tle uses clelnated vemeccen, and 
operates before ten o'clock in the morning. Tle is psing net 
only the instruments taken to Japan for the list Transit, but the 
very canvas, with the canvas rotating domes. No doubt the 
Minister for Public Instruction will vive him very shortly the 
means of building a permanent observatory, which is to he 
‘tvled (he Paris Physical Observatory. Me Janssen is also asking 
the means to Inild a large refractor worth 200,000 francs. 


his 


Pan Wore Phalvehe  Mleencta Leduny tates that the Germen 
Imperial Government proposes to ctallish a Meteurolopieal 
Institution, the meteorological department being up to th 
present moment mercly a part of the statistical office. 


Ara iecent meeting of the Birmingham Natuwal istory 
Society, the meteorite which recently fell in Shropshire, and to 
Which we referred at the time, was exlubitc | and deseribed. The 
feHowsng resolution was very properly passed unanimously by 
the Socicty: -* "Phat in the opinion of this meeting the meteorite 
cxtibited should) become the propeity of the nation, in citer 
that it may be submitted to the fullest scientific invest ation at 
the hands of the most compre tent authorities,’ 
lution was passed in consequence of an appheation made to tn 
fmiler of the meteorite cn behalf cfthe Dake of Cleosctin & 


The abuve reso- 


Lf afioateo of May 18 contames an account of the puncp al 
indiyenous tibes of Iasten Siberia, taken from a reccntly- 
published work of M. Octave Sachot, “La Siberte Oticntale 
et PAmerique Russe. Le Pole Noid ct ses Tfabitants.” The 
in’ormation contained in the work :cem to be manly derived 
from the voluminuus notes of an Amcurncan enyineer who 
sojourned for thice years in the region in que tion. 


M. ‘Tut. MAt REAU, an assistant i the Mc teorolouical Service 
at the Paris Observatory, has been promoted, at the request of 
M. l.everrier, to the position of ‘* Phy iciten adjoiut, * hy M. 


Waddington. Although a young mun, he has rendered m- 
portant service in) the previsional department of practieal 
meteorolopy. 


Mk, A. SUTHERLAND, writing from Invergordon, ivoss-shire, 
May 13, states :—For the last Jortaight .dmo t daily midescent 
halos, of more or less completeness, have been noticed round the 
sun, towards evening. ‘Those on the 5th end roth were very bril- 
liant. The forma consisted of a rambow-coloured circle reaching 
almost from the zenith to the horzon, and continued for two 
hours. The halo visible on the oth was an almost complete 
example of the phenomenon, cunsisting of. when observed at 
6.30 P.M., two nidescent cicles (22" and 46') with tanyent arc 
and mock-suns. ‘The inner circle of 22° showes! more especially 
the red rays on its concavity, except at the parhelia, where it was 
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brightly iridescent. <A pale light stretched through the sun from 
one parhelion to the other, and somewhat beyond these. The 
tangent arc of this inner circle was also very bright and well 
defined. The larger circle was complete except where the hills 
on the horizon hid a small portion. The tangent arc was not 
observed above it, the sky being clear where it would be pro- 
jected, The day had been very wirm, but towards evening a 
cold north-easterly wind blew, and the part of the sky where the 
sun was had become somewhat misty before the appearance of 
the halo. Lately the north-easter has plentifully furnished the 
conditions for the *ficy cloud” which makes these appearances 
possible. 


THe faudora is expected to leave Portsmouth to-day for het 
Arctic cru'se. 


Pror, O. C. MARsu, ina short paper on some chiractecrs of 
the genus Coryfhadon, Owen, figuies the shull of the American 
Bath modon of Cope, which he shows to be unditstingutshable from 
Corvphodon. This oldest known representative of the ungulate 
animals, found in the Jondon clay of Ingland, the Aryl plus- 
(que of France, and the lower Mocene of Utah, Wyoming, and 
New Mexico, possessed, besides the full complement of teeth 
(44), five digits on each limb, and a third trochanter to the 
femur. The cerebellum was peculiarly small, and the cere- 
brum very laige in proportion, 


Tue Prefect of the Scing has appointed a Commis.ion com- 
posed of M. Alphaud, the chicf engineer of the city, two other 
engineers, and the head of the Public Gardens to study some of 
the public works of London, such as the Metropolitan Railway, 
the gaidening of the public parks, the sewage and water sysiem, 
&c. The French Minister of Public Works will be represented 
in that Commission by M.de Vilhers, chtef enginces of Ponts-et- 
Chausces. 


A Comission has been appointed by the Prefect of the Scine to 
construct a number of primary clocks im Paris for the purpose 
of distributing the me by means of electricity. Up to the 
present time clockmakers have been obliged to make personal 
application at the Observatory to compare their chronometer 
with the standard chronometer, which is regulated by the obser- 
vation of the celestial bodies once a week. 


Trae numbers of the .faverican Maturalit for February and 
March contain, amonyr other papers, one by Mr, A. Agassiz on 
Haeckel’s Gastiural theory, ene by Mr. TE 1. Minot on the 
Summer Bids of the White Mountain Region, ong by Dn. Uf. 
A. Hagan en the Development of Museums, one by I. J. G. 
Cuoper on Californian Garden-Bird>. There 1s also a reply by 
Dr. E. Coues to Mr. J. A. Allen’s ‘* Availability of certain Dar- 
tranian names in Ornithology.” Dr. WH. A, Hagan deocribes the 
Goshawk from among the Game Falcovs of New England. 
Mr. Scudder describes the natme of the chirp of the Mule 
Cricket. Mr. Abbot writes on the indications of the antiquity 
of the Indians of North America, derived from a study of their 
relics. 


We observe from the recent numbers of the 7udlein Luter- 
national of the Paris Observatory that the annual seports for 
1875 are being received, and in considerable numbers, from 
the presidents of the departmental meteorological commissions, 
as was earnestly requested some time ago by M. Leverrier, in 
order that the dius Afdtorologique {or 1875, may appear with as 
little delay as possible. In proof of the activity and earnest- 
ness manifested by many of the departments, it may be stated 
that from the department of Louches du Rhone tables of 
observations from thirty-one stations have been received—a 
number far from being tuo large if the meteorology of this part 
of France is to be prosecuted at all successfully with a view to 
its practical applications. 
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IN the same journal, of May 5, appears an interesting account 
by M., Piche, Secretary of the Meteorological Commission of the 
Basses-Pyrénées, of a sirocco which occurred in'that department 
on September 1, 1874. On that occasion the shade-tempe- 
rature near St. Jean-de-Tuz rose from 78°°8 at 8 A.M. succes- 
sively to 89°6, 9372, 96'S, and 101°°3, At Biarritz the tem- 
perature also rose to 101°°3, and the difference between the dry 
and wet bulbs at 4 P.M. amounted to 20°°7, The observations 
made at the nine meteorological stations of the department at 
the time, are given, but the number of stations is evidently too 
few to furnish the materials required for the investigation of this 
remarkable sirocco, An interesting point, however, is this — 
the almost unprecedented heat and drought at Biarritz occurred 
during a rapid and short-continued fall of the birometer, the 
heat and drought being at the maximum a litt'e before the baro- 
meter fell to the lowest point. 


WE have received Osservasion! Meteorologiche, anno v., No. 14, 
published under the direction of the well-known meteorologists, 
P. F. Densa and P. Maggi, by the Alpine Club of Maly. ‘This 
number gives a full aud detailed statement of the metecorolozical 
nieans and extremes during the second decade of April, 1870, 
at fifty-one stations situated on or in the immediate neighbo ir- 
hool of the Alps and Apennines, the stations bein at heigh's 
varying fron 87 to 8,360 feet above the sta, The pu- 
lheation worthily, occupies a well-marked sphere of op-ration, 
an lits apperirance thrice a month offers great facilities for tne 
study of the meteor Jogical changes in the course of the year 
along the slopes of these mountain ranges. It woull mu h 
enhance the usefulness of the results if the barometric and ther- 
mometric means for 9 A.M. and 3 °0.M. were given separately, 

IN the Araland and Mastern Counters Meleoreloyral Chrctar 
and Weather Report for May there appeu, ya addition to the 
usual matter, the first of a series of papers by the Riv. W. 
(lement Ley, on wind laws, and a second notice of Mt Buchan 
and Dr. Mitche!l’s paper on the weather and moital ty of Ln. 
dov, me which the author, Dr J. M. Wilson, makes some inter: 
esting comparisons as regards a Jew of the most mnportant 
discases between the results obtuned for London and those for 
Wisbeach. 


Ata recent meeting of the Manchester Field Naturalists’ and 
Aichaologists’ Society, Mr. Faraday gave an account of a plan- 
tation of the /eaca/yvplus globules, at Uyeres, in the department 
of Var, in the south of Fiance. Three years ago M. Cortambeit 
plauted 2,009 seedlings a few inches high over one hectare of 
Jand. ‘Lhe trees ate now about thity fect high, the stems 
having a circumference of about fourteen imches at three fect 
fiom the ground, It has of course been necessary to tun 
the plantation. A branch in flower was recently laid on the 
table at a meeting of the Fiench Central Society of Horticulture, 
The wood of the Eucalyptus is extcnsively used in Alveria for 
carriage building. Plantations of this tree are becoming nune- 
rous in the south of Trance. 


THE full complement of sea-water required for the filling and 
successful maintenance of the marine tanks at the Westminster 
Aquarium—over 500,000 gillons—has been delivered, and the 
importation of marine specimens will be rapidly proceedet with, 
Many interesting cxamples of ocean Iile are already on view in 
the smaller tanks stationed in the Kastern Anncxe. 

Tig additions to the Zoological Society’s Gardens during the 
last week include a White-thighed Colobus (Colobus bicolor), 
from W. Africa, presented by Mr. A. J. Reason; a White- 
backed Trumpeter (Zsuphia leucoftera), ‘rom 5, America, pre- 
sented by Mr. H. S. Marks, A-R.A.; two Javan Fish Owls 
(Actupa javanica), received in exchange ; a Thar Goat (Cafra 
jemlatca) born in the Gardens, the mother belonging to the col- 
lection of JI.R.H. the Prince of Wales; a Falkland Island 
Thrush ( 7urdus falklandicus) from Chili, deposited. 
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American Fournal of Science and Arts, April 1876,—Prof. 
Wright, of Yale College, examined last year the gises obtained 
at moderate temperature from a stony meteorite of lowa County; 
their chief constituent was carbon dioxide. He has further 
examined several other meteorites of both classes (stony and iron, 
five of each), and the results, here communicated, confirm his 
former conclusions. Not only do the stony meteorites give off 
much more gas at low temperatures than the iron, but the com- 
position is quite distinct. In no case of the latter was the 
amount of carbon dioxide more than 20 per cent. at 500, nor 
than 15 per cent. from the whole quantity evulved, and the 
volume of carbonic oxide was, in every case but one, consider- 
ably larger. Ju the chondrites, on the other hand, the percentage 
of carbonic oxide is very small, while the carbon dioxide is (with 
one slight exception) more than half of the total quantity of gas 
obtained up to red heat. At a temperature of about 350° it 
constitutes from 80 to 90 per cent. of the gaseous products, in all 
cases, while at the heat of 100° it forms somewhat more than 95 
per cent. in the two cases examined in this respect. The 
hydrogen, on the other hand, progressively increases in quantity 
with rise in the temperature of evolution, and in the last portions 
given off at a red heat is genetally the most important con- 
stituent. The evolution of those large volumes of carbon 
dioxide may be taken as characteristic of the stony meteorites, 
and its relation to the theory of comets and theic trains ws cer- 
tainly of great significance. Prof, Norton gives a succinct 
account of researches made with a view to determine the laws of 
the set of materials resulting from a transverse strain under 
various circumstances. Tle studied (1) sets from momentary 
strains, (2) sets from prolonged strains, and (3) duration of set, 
and variation of set with interval of time clapsed after the with- 
drawal of the stress. Some of the results are rather at variance, 
apparently, with the conception of the ultimate molecule, as 
made up of a limited number of precisely similar atoms enducd 
with unvarying forces of attraction at certain distances and repul- 
sion at other distances —According to Prof. Ie Conte, mountain 


ranges are formed wholly by a yielding of the crust along cei- ' 


tain lines of horizontal pressure ; nut, however, by bending of 
the crust into a convex arch filled and sustained by a liquid be- 
neath, but by a crushing or mashing together horizontally of the 
whole crust with the formation of close folds and a thickening ¢ 
swelling upward of the squeezed mass. In an interesting paper 
he adduces evidence of this from the coast range of California, 
which 1s destitute of granite aves, and has been little changed 
by metamorphism or overlaid by igucous ejections, — Prof, New- 
comb criticises somewhat unfavourably the pliysical theorics of 
climate maintained in Croll’s recent work on Climate and Time 
in their Geological Relations.- Prof. Mallet studies the consti- 
tutional formule of urea, wic acid, and their derivatives, and in 
an appendix Prof. Marsh describes the principal characters of 
the Brontotherid.e, with aid of some excellent plates. 


Afiad, April.-—In this number Mr. G. H. Lewes draws atten- 
tion to the absence of strictly defined technical terms in psycho- 
logy, and ‘‘the deplorable and inevitable ambiguity ” which in 
consequence clouds the discussion of psychological questions. 
After referring to various senses in which the words sensation, 
sensibility, consciousness are used, he puts the question: ‘‘are 
all chahges in the sensitive organism tu be included under the 
term consciousness, or only some changes?” We believe some 
psychologists would answer : nou changes in an organism ought 
to be called consciousness.--—-Prof. W. Wundt of Letpsic contri- 
butes a solid paper on ‘*‘ Central Innervation and Conscious- 
ness.” He accepts physical automatism as flowing from the 
doctrine of the conservation of energy. ‘‘ Jf this principle lays 
claim to a universal validity, we cannot withdraw from it those 
movements which we are conscious of only as psychologically 
caused,” What he means by psychological causation is not very 
clear.-- M. Sidgwick’s ‘* Methods of Ethics’’is ably reviewed by 
Prof. Bain, who while speaking of the work in terms of highest 
praise, finds, nevertheless, that justice has scarcely been done to 
utilitarian ethics, and when Mr. Sidgwick, finding no complete 
answer to the immoral paradox, ‘‘ My performance of social duty 
1s ocd not for me but for others,” concludes that our cosmos of 
duty 18 in reality a chaos, Prof, Bain thinks that we have here 

a sad ending to a great work ;” and he proceeds to give a 
solution of his own, which some may consider little more than a 
restatement of the difficulty. The next paper is a criticism of 
Mr. Sidgwick’s chapter on * Intuitionalism,” by Mr. H. Calder- 
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wood, who endeavours to show that Mr. Sidgwick has “ largely 
failed in the attempt to give aclear and fair representation of 
intuitionalism.” The editor, Prof Croom Robertson, reviews 
Mr. Jevons’s ** Formal Logic.” He pranes the ability, iIngeuuty, 
and even success with which Mr. Jevons has laboured to con- 
struct a brand-new system, but is compelled at the same time to 
Maintain the superiorits of the methods of the traditional lopic, 
—Mr. Shadworth H. Modgson continues the work of distin- 
guishing between philosophy and science. His present paper, 
**As Regards Psychology,” is dehyhtially hard reading, - “ Philo- 
sophy at Cambridge,” 15 treated by Mr. EL. Sidpwick. - (shot 
keinitly biography of James [himton is written by Mr. J. BF. 
Payne. —Critical notices, reports, correspondence, Ac., make up 
the number. 


Memorie della Socteta Spettrovepisté Ialtant, November, 1875, 
— Prof. Bredichin wntes an articl: on the spectra of cetera 
nebule relating how he has adopted the plan of comping the 
lines of the spectrum of the nebula with the Fraunhotfer lines of 
the sun. The spectrum of a Geisler tube of hydropen is used as 
an intermediate means of comparison, ‘The mean positions of 
the lines are 5003°9, 5957°9, 4859°2 respectively. “The fist two 
lines agree very closely with the iton lines 5005 0 antl 59,6 4 
—A comparisyn of the solar diameters as obtamed by the spec- 
troscopic and transit methods by Secchi, ‘Pacchini, and Ravyet, 
‘The mean of the spectroscopic observations gave a diameter! 3 
less than the latter method. 

December 3875.—Father Scechi contributes a note on tn, te- 
searches on the distubution of heat on the solar disc. Prot, 
Ricco writes on the perception and persistence of the sensa ion 
of colours, Pfe throws a spectrum on a screen by retlection from 
an oscillating mirror, so that the spectrum is moved moa die - 
tion at right angles tuits length backwards and forwards, and the 
shape of the appirent envelope of the coloured band shows that 
yellow is the most rapidly perceived colour, and the others de- 
crease towards the red and blue. — Prof! Oudemanns writes ona 
method of heliometric measurement on the occasion of the transit 


, of Venus, — Prof. Fergola writes on the dimensions of the euth, 


and re-earches on the position of the axis of figure with respect 
io the axts of rotation. 


SOCTETILNS AND ACADEMIES 
LONDON 
Royal Society, May 18. -‘* Piecrorocellin,” by John Sten- 


house, Ik R.S., and Charles Edward (ccoves. 

*©On the Polarisation of Laght by Crystals of Todine,” by Sir 
John Comoy, Lait., MLA. Communicated by A. G. Vernon 
flarcomt, Lee's Keader in Chemistry in the University of 
Oxford, 

** Absorption-Spectia of Lodine,” by Str John Conroy, Bart, 
M.A. Communicated by A. G. Vernon Harcourt, Lee’s Readen 
in Chemistry, University of Oxford. 


Juinnean Society, May 4.--Mr. G. Bentham, vice-prestdcnt, 
in the chair -Mr. G. Dawson Rowley and Mr. G. FE. Parkes 
were elected I*ellows of the Society. -Two foreign sazas were 
chosen to fill the vacancies caused by death among the honorary 
meinbers. — Mr. Il. Trimen called attention tu the photograph 
ofa remarkable example of fasciated inflorescence occuring at 
hourcrova cubventsts, Haw. The specimen, coming: under the ob- 
servation of A. Ernst, of Caraccas, is recorded as 6) feet high 
and 4 feet wide.— On behalf of Dr. Anderson there were shown 
specimens demonstrating the catraordinary diminutive eye of the 
Indian River Whale (/?rlanista cangetica), which animal to all 
intents and purposes must be well nigh blind ; and likewise spe- 
cimens of grasses (/schemnm aucosmm and Saspadum scrobic 
Jatum) obtained fioin the stomach of the saine creature, probably 
residual diyssta of fish eaten by it.-- fr. Cobbuld read a paper 
on Trematode parasites from ganyetic dolphins, ‘Three species 
were lucidly deactibed, viz., /estoma lamed, J) camfula, and 
D. Andersont. Vhe first of these was procured from the short- 
snouted Dolphin (Qycela bret est1s), a form more frequently 
captured in the Indian river estuaries, The last mentioned 1s 
entirely new to science. [t and thit immediately prece ling 
(formerly disignated Cam pila offongu) were both o'stained by 
Dr. J. Anderson from different specinens of the fluviatile Ceta- 
eean (/Jatanisfa). ‘The special interest attached to the parasites 
in question may be thus summanised. 1. The circumstance of 
being obtained from Cetacean hosts nol previously known to Fe 
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infested by them => 1) dame aand D campula hve exch only 
once befaie (faity and twenty yeas recpectively) been sn by 
any observcr, an tin either case from a differcnt Lind of whale 
3 The Joc uities whence hosts and the I atovoa have heen pro 
circ bainy situated regionally thowsanis of miles vpurt = 4 
Verification of statements based on priot limited data os The 
completion of our khnowledse respecting the morphology ind ai 
rang ment ofall their more impoitantintern lorzins Lhe author 
went on to generali e regaiding the aberrince of host not pro 
ducing departure of parasitic type the relative per odic frequency 
ani effects of «uch Jowly otzaniins in wild md dome tre 
ammats, and the close dhincecfth Pliunuiins to the forms 
treited Mr WT fLhiselton Dveriead a paper on the genus 
fhota, with a dugnosis of an w species He distinguishes 
three forms, viz, Af Go rdont, HP Cre rt, AT 7/17, and 
shows that m certam aicspects the genus J) 7/79 presents a 
Close dhince In the peculiitics of structure ind recognition 
of parts of the floral envelope of // Za the vuthor holds op nions 
diva mg fiem the eof Mr fo nthim, whe previously had but a 
limited opoortimnity of examinins this rae and inte resting group 
of Aficin plints Mr Wo Duppa Crotch read a paper 
cn the meeritom ant hatits of the Norwenin J emming 
Specimens belongings to him and Mr A’ oT Alston alas 
trited certain moot pots mm the economy of these animal 

The Rev M J Berkeley commun ated av iepert on the fungt 
eeliccted in Ker ruclen t land cue re the stay of the Lranst of 
Venus I xpedition of 1874 5° 11 oc th act the Ciypt same 
fluaiof the islind appeus to Poop oily represented im so fu 
wo Humler of spectes is Cc nmem ad note on ate fms 
“Aru ow oddly coloured bind ct Mary tarhabtiage Cabul, 
by Da J Anderson, wi annour | 


Geological Society, May ro Prof P Matin Dunedin, 
TKS, presdent, in the chor WT ooner, James T Anson, 
John Wilhamw James, Mak Stiaap, and Churles Wilkinson were 
elected JT cllows of the Socuty —ITte following communiciti ms 
were real On some fossil acef building cords from the 
Jatuiry deposits cf Jasmann, by lrof 2 Martin Juncan, 
TKS The spe ics describe | by the wthor were “7c a7 

spon, Jamu 4 1 e724, spon, and rv second 
pears of Laima st or Tooth these gener. are c mpo ¢€ 1 of 
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reef building cori, ud the spe 1s tere desertbe dun] ubtedly - 


lelomged to that cic ory they re paned the mitural ce iditions 
j culhu to cortireets The author notice t the facts 1 t» the 
listubutien ft lind and waterin the Australian iegi nin d owe 
Coumosoie time which are revealed by the deposits belongs 
tothat uc, ndank wertbaralthoulh the isulu distitbutr:.. 
{ the land miy hive been untayouru le to the mtowth of coral 

reefs, the ose t re of teitible set temperrture in th latitud 

of Tasman vas rnsulficrcotly cxplam To Asingl 1 lie of the old 
recf building corals urvives on the shor s of dasmanis in the 
fechincporr router Lam, dur ul the oth 1: forms hive diet 
otf the cornu potherm woull have to be rj) dat) oath of at. 
present position to cuibl ice to flow h scuth of Cape Lowe, 
und this could be cause | only Py oa chinee im the amine nents 
of land and sea, andl om the yoitun of the p liar wis dle 
author indicated the general amingement cf bind whi h seeme 1 
to hive prevuled, end noticed that at that penol and even 
eirha the corulisotherm of 74 reaiched fully 25° north of its 
present position im the | ortion of the (lobe antipudean to Las- 
manir, butat would seem to rc pre more thin m te geosraphi 
cul changes to iccount for the eamten) of mp natant tecfs in 
western, central, und southara Po nope anda J asmanizsynchro 
nously The flone underlying the maime Cam zor deposits of 
Victowa indicate tropi al conditions, as do the J chiiodermata 
of the succecdine strata (daseribe Lim the following piper) = The 
fossil plams of the Arctic regions, from the C ub omifcrous to the 
nivvene epoch, give evi tence of the ext tence of hi her tempera 
tures and of otha: conditions of hght than those now picvuling, 
but were the polar avis at ght ples to the plinecf the ecliptic, 
und were there no greater node than it prescat, there would be 
equal day and mynut at ul points The diftculty 1s to account 
lor the present position of the axis on thi supposition, Lut the 
author sup csted that the great subsitences of Miocene lands, 
the format on of the southern occan, and the vast upheavals or 
northern arcs t the close of the Miocene epoch, miy have 
sulficed to produce the present condiuom of thin, s —On the 
\-chinodermata «f the Austrahan C unozoic (Tatiry) deposits, 
by Prof P Martin Duncan, 1 RS In this paper, atts 
noticing the history of our knowledge of Australian | ertary 
Echinida, the authv gave a list of the species at present known, 
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amounting in wl to twenty three, and described the following as 
new species —Letucesa7 manushala, Temnechinus hn atus, Arach- 
mrtesTo om, Ao clonoatu., Rhyuchopy sus dysastevoida, J cht- 
nobrissus australit, Hvast» ustralir, Aaretia anomala, Lupa 
freus sotundus, ont 7 Lai a The author remarked upon the 
characters and synonymy of the previously known species, hts 
Most important statement bans that the so-calle 1 genus //emz7- 
faty7u is im reality identical with the recent geius Jazena, 
Gray, 15 cleuly showr by fine spe imens in his possession, The 
most marke | genera of the exiting Austialian fiuna are not 
represented, but are replaccd by numerous Spatangoi — three 
species, however, are identical, but two of thesc have a very 
wide range Of the remuntla, mane tre Ulied to recent Aus 

trilian spe ie, mo tly fiom the nth of the continent , .1% are 
alhed to Tmopean and Asiatic © efaceou forms, five are 
Closely ichite Lt» Nammulitic types, ind one species appears to 
belong to 7 peculiar genus namely, 7 al. hest : 
Taube —On the Mio ene fo al of Huh, by Mr KOT Tech 

mere Guppy, | 1s 


Anthropological Institute, Maiy go —Col A Jane lox 
president, 1a the char Ina paper wth coprous table , under 
the title of Tichistore names of weapons, Vr Tlyde Clarke 
traced in eudy chapterin the history of culture showing that 
the names fw iponsand tools wer widely di tulite 1 umon 
the vborrgzine ¢  Aleica Asia, Anstralia and Amora He 
Ulusated the uchvological relation to the stone age Ly citm 
confarmith s between axe ind Jinfe and stc ne In Aftica 
where sone welpens us 9 a ass known rie, the cvidence 
of names is strong in affirmation of tf havine 7 ised through 
1 stone Cpo bh —t anon kawhns n radia paper on the cthno 
rryby of the Cinti There were two theones re pecting 
then om in—ue cre that they wore Germans, the other that 
thy wer Calte | The evidence on both sides wa shelt, und 
very norly bvanee]  Jhe mayorty of the culy writer, were 
m fivoue of the Calc view Crsau, who pronounced the 
Cimbu to be Germin, miy not havc met with any of pme 
bloot Mauch woull epend on the meanny of the term ycliow 
hur anith rewontor th employm nt ot Celt spie in tle 
Cimbr im cam] Phe nome Cambri his o near aiese mbl ince 
to Cymy (the 7 in Cambria bens ausual koman al lition) 
that tas we poahaps w gool evidence a o7ry in fay ont of the 
Cal) oaffintucs cf the rae On the whole Canon Kkawln on 
incline ftothisyve a | A short commune ition fiom Tiof Poa ach 
de outing the  [Tunebedden,’ or ston iionuments 1 TH Wand, 
wisr al by the Ducctor Mi To Wo daaliool 


Entomological Society, Mi ,--Si Sidney oauh Sinn 
ders, € M vice president, 12 the cha —M Jules Tech. 
ton fein, of Montpell cr was balloted for and electe 1 a fo cign 
member TT} kev J Picklins sent for exhibition various Iriti b 
1 epsdoy tara, recently submitte tT to M> Gucnee for his opinion 
ind determinition One of the most important wis a A fT, 
Teuing some ic emblince to \Vasathir fers ota, not hnown t? 
M Guenec tal en at Queenstown, flying over bramble blos,oms, 
m July «1 August, 57> by Mi G Fo Mathew , at was also 
unknown, iw Furopcin, ty 1) Stindinger Mir J)istant ex 
lintel 1 sen sof sin exvuples of the butterfly, / Aom a / st 1, 
Hewitson from Costa Ihicy showing a very consid able varia 
tonimiiukin s to which the specs iy evidently hablo He 
also communmeitce ls me remuks on the Akopiloert of © asta 
hua, with descriptions of species not included in the € vty} ogue 
of Mesas butler and Diucc, published in the * Proce dinzs of 
the Zooloncal Socicty for 1874 —Mr Dou lls eahibited speci- 
mens of the Corozo Nut (2 21/ 4 phius ma re arf), the veret rble 
ory ¢f commerce, of which the interior, vcre cntucly eaten 
awiy by asp cies of Caz Jorus (one of the Araachead s) A 
specimen of the beetle was shown, with nuts, fron the 1 ondon 
Jocks, which had been rccently imported from G1yaquil —Lhe 
Secrct ry read a letter he livd received fiom the J oreign Office 
Depa ment, enclosmg a dispatch fiom her Majesty's Munster 
at Main, relative to the steps taken to check the ravages of the 
locust m Spain It apperred that considcrable apprehension was 
falt in many parts of Spain that the crops of various hinds would 
suff x gieuly thi, year from the | cust, and the Cortes had already 
voted a lirge sum toenvle the Governmce it to take meas res to 
preventtht calamity, and by a Circular addressed to the Provincial 
Governors by the Minister of “tomento,” published in the 
Otficial Gravette, they were directed to mike use of the military 
forces stationcd within then respective districts to aid the popu- 
lation in this obyect. It was stated that thirteen provinces weie 
threatened with this plague 
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Geologists’ Association, Apiil 7 -—Mi. Wm. Carruthas, 
I RS, president, in the chan —On the volcanoes of Iceland, 
with special refercnce to those mountains which have 1ecently 
cupted, by WL Watts Lhe vast mass of the Vatna-Johull 
rests upon a bic of tuft and igglomerate tiiversed in many 
places by intruded basaltic and other lus, ‘Tins mountain and 
its ammediate neuzhbows constitute the highest id probably the 
oldest part of Iccland, for its lava streame are in a state of 1um 
and decay unequalled in any othe: part of the country, and it 1s 
girt upon ils southern base by sca-chits, which must have becn 
washed by the occan when many other puts of Iceland woe 
under wata, unless v very scious depression has taken place 
since the southern outlying hills of the Vatna and Skaptir Jc hulls 
wae wished by the sev | he fires in the Vatniare not yet extinct 
Crossing the deserts fo the noith of the \Vitna J kull, on the 
wost1 1 lage tract of liva, the gicater put of which has owed 
fiom Skudbrath wil tan front rise the Dyngyzutye Il or Cham 
bar Mountains, the volcimoes which caused s> much dim wie 
to the north of Iceland Jast. sprung = These mountams we com 
po cd of palagomtn yg lomerite, and arc mm many places tre 
ver cd by dykes and mas cs of lava, whilst numerou protiu ting 
sconaceous cigs cuggest that lava streums anty Jie bene uth 
The sides hive becn ti sured and cricked by the violent cuth 
quabes which preceded the eruption of List sprmg In the butt 
tule of 04 495 Ny, and cvtcending eastward towirds the sca 
shore, the countiy was found to be trewn wath wlight vitreous 
pumice, vary vesicular and assuming most be wuful shapes J he 
Ctater fram which this wes ejected as situate dim the south cores 
ol the Askya (oval we oden cis] cf, the name given to an clevited 
piece of land enclosed up om all sides but the north eust by semi 
detached sccvons cf mountuus th fissures in’ this volcano 
were sull nm twtive cruption, sending forth vist volumes of 5 cam, 
iduk ganuited fetid euth which occas: nally fell aroun lin 
showers, and a little witer = Copious floods of water hit flowed 
down the sides of the volcano, this is the mote remarkable, as 
the Dyn jufy Ws are neither ghicial nor snow cipy cd mount uns 
The Osl jv gtt (chasm of the oval wooden casket) is, molcoves, 
wlertthuty cight geopry hi wine fom the file of Myvutn 
and forty five from the nenest cr store The c ond centie of 
rec nt velcani ictivity is sitiuted im th VMyvatns Or ff, where 
the veleamie ties fir to made th mo yy eurance Jat you Atta 
the viclent cathquakes which at €haistmas, 1574, shock tle 
north cust of Iecland, 2 fiosuie twelve mules im den th, aid vary 
ins fiom onc to thirty fect in biewdth of cnc Lin the west por ron 
of the Myvates Oras, and commenced to eject Jaya from fom 
tccn or filfecn different ports  Voiny of the sm ler fissures 
formed by these earth pul es cust up stones aud ashes, und liva 
wellul up thaogh them Lhe great dis huge of lava, how 
evar, wis fiom the great fo sure which formed v lava sticam 
sum c thirteen miles m len th, ind varying from one to three im 
breadth , thai ovenlowed an ol fer lava sticam which had issucd 
from iventim the Myvatus Or fi, culled the Svinagyr | Tins 
fissure Froke out uounm in VMaich, anl contmued in 1 state of 
Intermittent activity until the following Apul Lhe liwa ts 
bi utc, and differs from the ancient streams only m its not 
ccntuniny olivine Lhe fantamentud rock of Icelind ws the 
] Uagomitic tufi of sub aqueous Cricin, disturbed an | uw times met 
morpho d by cnormou mas es of imyprlorld basalt lava, 
these ue ovrlud by sub rettail live streams, pumiceous tuffs, 
and a.,lomerates which have becn formed by debules and 
atm pheuc imfluences = Llitchytie livas occur but springy, 
the trichytie band upp csed to bi ect the island from Cape 
Lane mess to Peylyancss beng unsuy ported by invcstigation 
fiachytes ina much altered condition have been found around 
and between lichlcr and the geyser = Obsidian 12 seldom met 
with ev sie Mount Paul, however, in the heart of the Vatna 
Johull, consists of this rock, whilst the pumiccous outburst of 
the Oshjya y1 anust xlso be refered to it 

May 5 Piof f Morn, 1 GS, vice pre ident, in the chair 
—On the section of the chloritie mul and upper gieensand on 
the northern side of Swunije Bay, by H. George |} ordham, 
1 GS —Notes on the geolopy ¢f the neighbourhood of Swan- 
age, by W. R Brodie 


Institution of Civil Enyineer3, May y- Mr. W. if 
Barlow, vice-president, in the chan = Lhe first paper read wis 
on the construction of railway wagons, with special reference to 
economy in dead weight, by W. R Browne, Assoc Inst. (. — 
The second paper read was on railway rolling-stock capacity, in 
relation to the dead weight of vehicles,” by Mr. W A Adams, 
Assoc. Inst. C.k 
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Philosophical Society, bal oS otic f Wowin commun 
cation wis made to the Souety ty di $ Clark Maawell, on 
Bow’s method of drawing diuzeum om ciaphicu «tatus, with 
iustiation fiom Pericelli rs cell | Vtrame sv structure cons 
sisting of pieces jointed tog ther at than catramities In dia- 
miams the joimts are represented Py yp omt, unl th pices by 
straight lines jouuny the pomts Adri tamot te oy houre 
such that the force acting at each jyoiut ot th fame are rep res 
sented in dnection int maimtude ly the sale of a polygon 
inthe diigram of stres | When the deusint of stre sas such 
that to the lines which meet mapontin the tagrium cones; ord 
the sides of 1 polygon im the frame, the fiume md the diagram 
arm sud to be recyptocd Mi WOR Pow, Ob yPE KS TE yinhs 
* T conomics of C onstraction m relvtion ty Piamed S ructures, ! 
his pointed) out i method cf constucting teciproc 1 diy amg 
which apphes to cases which Lhad formenly thous: ht imprac 
ticauble Mr Bow assigns ut letter to cach cuclosed sy we of tha 
frame, ail also to each division of the surrounding spice as 
sepurted by the Imes of ution of the evtermal force When 
two pieces of the frame cross eich other without bein jointed, 
Mi bow tiers them a5 1f they were pointed = The trices vt the 
pomtof inta« ttun ueicpresente L by tv parallglogrum Tn the 
dia, iam of stress the Jetters ue pliced at the points whe h core 
respond to the enclo ed spe of the frame In Pewncclhien’s 
cell the three external force wuny at the centre ind the two 
bracing pomts meet im ce point m the divronal through tne other 
two angles of the rhomba Lo cvery positive coll in which the 
contre outside the thoml ul comesponds a negative cell in which 
the contre isansele the shombus, andi the pomt of cone ourse of 
the force out ide the thombu mone ctse itis moide in the 

thor Tvcry lime im the ene fh ure t) parulel to the corres 

spondin ling om the oth 1+ md the only difference is that the 
acute invks cf tic thomlu, m one fipuie conespor Lt to the 
obtuse in iesin the other Ehese two frames have the same 
diy rium of stress, so that the stress of cores; onding pieces in the 
two frimiws1 the same 

Much , Mr lew omarial reoommim stom cn wv tal 
bivuedstince taken by limound irather p culiu cee ume Cinces 
Jit aitimin, Oct $ 
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Literuy ind Philusophicul Society eb Mit 
Schuucl PF RS yictlemyirth chur Nutes cna collection 
of y puratus cmy loye bby Di Dultom an dis teseur de, whicha 
ab rt tote extubited (by the ( oun alot the Diteriry and Philo 
y teal Sccrety of Man hester) ul thie Pound slibition of S icp. 
tie Apparitus uo Sowh WKensmeton, by Prof hoscoc TKS + 
A letter from Mi At hur Wim Wears dated Nude, deb 9, 
1876, wry acad by Mal Jouxe vdell, paving, some acount of the 
Naples Zoologia Station —On lictal vctr mont the valley of 
the Weu, &c, by Prof LoS Allis 

feb 29 TF W tinney, | WS yom th cha Vu ice unt 
fo some culy e ,euments with o ome antl ram) upem its 
clectticul origin, ty Jo Po Duca, ) WV S  Wesults cf rate 
gtuge ol suivations mile uw bcele new Via heot 1, auiin, the 
ye tr 1975, by Thomas Mackeicth, | NWOVS 

March 70 Wai 2 Schuuck, ) WS, pre atent, mthe chur = 
Mi ROS Dale cshibitet pecuneis of cy ful of ulphite of 
lead found im alum or ott On the dor och ow ttacy dis 
playe L by chrugpist un the disp mommy of physicrtns pie cupbons 
in diffurent town thru how fuglhiut art Scothud, Ly Vr 
William ‘Lhomson, 1 C5 

March 13) Prot W loytluhbin, |) J Somth chun 
Mii Chukes Busey cdul tela cues cf des atu treatin 9 mu 
lanities of truce an Phe tylelonous ind) Momocotylec on sus 
stem, Mr Ro oD Dubrtac 1 65, exlibitel v scries of 
wloue Cur), showmy, (1), 
the two cyes on cach sitoof the vertebiay lane (2), the removal 
uf the eye from the under ile to the dor dele, (5) the appear 
ance of both eyes on the onc (upypar) tle of the fyb He ab 
communicated some notes made durin, vvisitin the pa t summer 
to the Swedish shell beds of U Idevalla and the ner hbourn, 
district, und exhibited ac lection Mf the fossil of remarkable 
extent and beauty List of shells found in Cynimcran Bay, 
Anglesca Corrections and ad ditions, by Mi John Pint, 1 G5 
Addenda ind corriendt 

March 21 —Mr I Selick t AS 
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—Dr. Arthur Schuster exhibited an interesting collection of 
objects brought by him from Siam and the Western Himalayas. 
—On a graphical method of drawing spectra, by Mr. William 
Doilgson. — Evidence to prove that a bone from the Windy Knoll, 
Castleton, named by Prof. W. Boyd Dawkins, F.R.S., “ Sacrum 
of young Bison,” is a sacral bone of the Cave Bear (Ursus 
sfelaus), by John Plant, F.G.S. 

April 4.—Mr. I. Schunck, F.R.S., president, in the chair. — 
Prof. W. Boyd Dawkms, F.R.S., called the attention of the 
Society to the depreciation of silver which is now under the 
notice of a select commitice of the House of Commons, and in 
connection with this called attention to the enormous mining 
wealth of the Nevada silver-mining district, a part of which he 
had had the opportunity of examining last autumn.—On some 
isomerides of alizarinc, by Kdward Schunck, F.R.S., and Dr. 
ITermann Roemer.—Prof. Boyd Dawkins, F.R.S., said with 
reference to the Windy Knoll bone, spoken of by Mr. Plant at 
the last meeting, that he had re-examined the evidence, and con- 
sultel Mr. Davis, of the Buitish Museum, and found that he was 
mistaken in referring it to bison. The evidence of the jaws and 
teeth proves that the bear of Windy Knoll is not the cave, but 
the great fossil grizzly bear (C7. ferox Jossilts = U7. priscus), as 
may be seen by a reference to the Quart. Geol. Journ., Lond., 
1875, pp. 251-2.—The Iucalyptus near Rome, by Dr. R. Angus 
Smith, F.R.S., V.P. 

April 18.---Annual General Meeting. — Mr. I. Schunck, 
F.R.S., president, in the chair.—The number on the roll on 
Apnil 1, 1876, was 166.—Mr. Edward William Binney, F.R.S., 
F.G.S., was elected President.—-Mr. W. I. A. Axon read a 
note on a church bell, at North Wooton, Somersetshire, dated 
A.D. 1265, in Arabic numcrals, and on a MS, dated a.p, 1276, 
in which they are freely used. 


VIENNA 


Geological Society, March 7.—M. F. Karrer examined, 
together with M. Linzow from Odessa, the limestones and lime- 
sand beds of the environs of Odessa, and found that nearly the 
whole inas» of them is composed of Foraminifers belonging to 
the genus Nubecularia, which attach themselves to various other 
bodies, and theretore appear in many different forms.— Director 
Ruecker stated the most recent results obtained concerning the 
division of the coal-strata of Ajha, in Hlangary, and presented to 
the Society a rich collection of fossils from this country.— M. F. 
Posepny icferred to the salt-pits of Bex, near Geuf, and argues 
that neither the salt-beds of the Alps nor those of other countries: 
are bound to a fixed geologic honzon.—Dr. R. Lornes on the 
remains of Anthracotherium t1u u Zovencedo. 


PARIS 


Academy of Sciences, May 15.—Vice-Admiral Paris in 
the chair. —The following papers were read :— Meridian obser- 
vations of small planets at the Greenwich and Marseilles Obser- 
vatories during the first three months of 1876 ; communicated 
by M. Le Verrier.-- Note on the theoretical and experimental 
determination of the relation of the two specific heats in perfect 
gases whose molecules are monatomic, by M. Yvon Villarceau. 
in the ideal case where each yaseous molecule consists of only 
one atom, the relation of the two specific heats would be inde- 
pendent of the chemical nature of the gas, and equal (the author 
showed) to 1°66. Now MM. Kundt and Warburg have lately 
obtained for mercury vapour the number 1°67. He suggests the 
possible existence of other monatomic gases. M. Berthelot re- 
served hisa.sent to the conclusions regarding mercury vapour.—On 
a working model of a new system of navigation locks, applicable 
specially to cases where the surfaces of water of the canals are 
very variable, by M. de Caligny.—Sccond note on the bitter 
lakes of the Isthmus of Suez, by M. de Lesseps. Notwithstand- 
ing the solution of the bank of salt in the middle, and the evapo- 
ration, the saltness diminishes. ‘This must be due to currents, 
produced through difference of density between the water of the 
lake and that of the extremities of the canal; the heavy water 
flows to the sea, while the surface currents bring in water that is 
less salt. Ilence an onifice of small section may suffice to pre- 
vent large shects of salt water, though far from the sea, being 
concentrated by the heat.-—-Study of several questions relative to 
the Suez Canal, M. de Lesseps, Znéer alia, rain now falls at 
least twice a month ; during the construction of the canal, pre- 
viously to 1870, M. de Lesseps observed rain not more than 
once in the year,—On the danger of introduction of certain 
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American vines into the vineyards of Europe, by M. Marés. 
This is on account of the phylloxera found in galls on the leaves 
of American vines. —Mineralogical and geological researches on 
the lavas of the dykes of Thera, by M. Fouqué. This memoir 
furnishes new data on the distinction of felspathic species, the 
simultaneous presence of several triclinic felspars in one 
rock, the structure of lava at the moment of effusion, and 
the bedding and production of tridymite in volcanic rocks.— 
On the phylloxera issue of the winter egg, by M. Boiteau. 
—Another note on the subject, by M. Lichtenstein. —On the 
presence of phylloxera in submerged vines, by M. Trou- 
chaud.—On the effects produced by absence of cultivation at 
the surface of the soil, in vineyards attacked by Phylloxera, by 
M. Frangois.—Kphemerides of the planet 162, by M. Rayet.— 
On determination of the temperature of solidification of liquids, 
and particularly of sulphur, by M. Gernez. ‘The point of solidi- 
fication is sometimes substituted for the point of fusion, being 
supposed identical with it ; but the determination may be vitiated 
by phenomena of superfusion. M. Gemez utilises these pheno- 
mena to determine the temperature of solidification with great 
precision. He shows how the temperature of solidification 
varies in the different kinds of sulphur ; only insoluble sulphur 
being constantly solidified at one temperature, 114°°3, whatever 
the temperature at which it has been fused.—On calorific spectra, 
by M. Aymonnet. I1e used a Bourbouze lamp, and a refracting 
system of flint. The heat maximum approaches the less refran- 
gible part of the spectrum in proportion as the temperature of 
the source decreases. Jlint becomes less diathermanous as the 
temperature falls ; a solution of iodine in chloroform, more dia- 
thermanous. (The distribution of heat in the spectrum is indicated 
by numbers.)—On the presence of selenium in refined silver, 
by M. Debray, It is nearly always present, and comes from 
the sulphuric acid used in refining.—Chemical researches on 
vegetation (continued). Functions of leaves. Origin of carbon, 
by M. Corenwinder. Not only can leaves acquire carbon by 
their surface, but they can assimilate the carbon contained in the 
carbonic acid which circulates in their tissues.—On the heart of 
Crustacea, by M. Dogiel. ‘The muscular bundles of the peri- 
cardium act in the opposite direction to those of the heart itself 
(they are dilators). The blood of Crustacea is to be considered 
as lymph, and their heart a lymphatic heart ; its movements de- 
pending on the action of the nervous system on the muscular 
elements.— The limbs of the aquatic Salamander, fully extirpated, 
ae not regenerated; noteby M. Philipeaux. The basilar bones must 
be completely removed. —On the signification of the filament of 
the stamen, by M. Clos. We thinks it the analogue, not of the 
petiole, but of the nervure or median portion of the petals. —Oa 
the crystalline system of several substances presenting optic 
anomalies ; theory of crystalline groups ; explanation of dimor- 
phism, by M. Mallard.—On a new mineral from the Pyrenees, 
by M. Bertrand. This, called Friedelite, is a hydrated silicate 
of protoxide of manganese.—On the flora of the sandstone of 
Fontainebleau, by M. Contejean. -On the antiseptic properties 
of borax, by M. Bedoin.--On a new motor based on the elastic 
force of solid bodies, by M. Arnaudeau. 
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SCIENTIIIC UOATHITSIS 
VELL —Crankiks WSVIITL PP HOMSON 


“HARLES WYVILLL THOMSON wo boin at 
Bonsyde, a small propeity in Jinhth,ow hire, 
which had becn long in his fam ly, on the 5th of March, 
18,0 All his early associations were with Pdtaburh, 
his futher was a suryeon in the I ist Indit Comp iny’s 
sciv.ce, and spent nost of his hfe abiovl, but his grand 
father was a distingut hed J dinburgh cla.yuein, and his 
gicat grandiather was “ Principall Clerl. of Chancel sy ” 
vw the tim of the rebellion of 1745 

Wyville Thomson got most of his schooling at \er- 
chiston Ci tle Academy, at thit time under the caccilent 
manazem nt of Mr Charles Chiumcts, brother of thy 
fumous divine Ile Icft school and boyzan the micdic ul 
course am Tdinbutgh Universty im the yoar 1545 
A ter studying for thrice years he fell to somewhat 
delicate health fior1a overwork, wna whi stull seatccy 
more than a lad, in fo50, to gun a ycur’s rest, hie 
accepted the lecturcrship on botiny in Kings Collcgc, 
Aberdecn In the following you he was appoimntcd 
lecturer on the same subject at Marschil College 
and Lniversity, wlich University conferred on hin the 
degree of LL D. Wfle at this tune was an indcfitig ible 
worker among the lowe: forms of animal lift, and pub 
lished several papers on the Polyzoi and Sertulari in 
zoophytcs of Scothind Iven at this time some of his 
philosophic Uo speculations as to the development of 
certun Mecdusoid forms attracted note, thou,h they 
appcat to have been considered too darimy, by Johnston, 
of Berwick on Twced,and I dwaid Torbes Whit would 
these woithies say,if they were livin, now, tbout the study 
of Onto, cnesis as it at present exists amon,” t us? 

Towards the close of 1553 a vacancy arusc in the I ro- 
fessorship of Natura] Ht tory (Botany and /o logy) m the 
Quecn’s College, Cork, o ving tothe resynatios of the Rev 
W Wincks, F LS ,and on August 26 Wyvilik Lhomsou 
received the appointment. He had, howcver, hardly 
settled down to the dutics of this ptrofessoiship, when a 
vacancy occurrd in the Professorship of Miner vlozy and 
Geology in the Quccn’s Colle, Belfast, by the resi, nauon 
of Frod M‘Coy, who had becn clue cd to one of the 
professorships in the New Lniversty of Mclbourne 
Wyville Thomson applid to be tiainsfuired to the 
i chur, and was appointed thereto in September 
1554 

Th rest five yeas wore yews of buy work for 
hin Jiadhu on to courses of Iectucs on G olo,y ard 
Micrvo,y, he lad th foun «i021 aid] it u, a good 
deal of the sup is ructure of the pre cr texce lurt Museum 
of the Oucns College, Lelfit In ad tition to many 
Papcis on Zvslozical subj cts, pu lishe 1] by bin at this 
date, we may mention ore ona genus of Iriobites, rcad 
before the London Geological Soctery, and on a new 
fossil Cuttped, published in the “Anrals of Natural 
History.” 

The study of fossil forms without a good knowledge of 
existing forms is in itself most useless, and a pale onto- 
logist of this sort 1s aftci all lttl> more than a cataloguer ; 
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such was not Wyville Thomson Atthis timc, one tasein i 
in: groupofthe }chinviernn ihe J iy Stars attrieted Ins 
attention, ind whik intosi atin the amymense a sem. 
blage of extinct forms buotgn thar to, he Cetcrmimed 
to hnov all thit could be hnown Wout the Ite Bist wy 
of the fow hving for as Tine the Wi thous Vu hin 
Lhomjpsovn hel some thiaty yours prc aud, discovcicd 
anc described i British LTenty amos and bid determin d 
thititwa,buttheyoun, ot coforrcoun ntho ber 

t fulrosy feather stu, but cuprcatde dtciuuted to he cone 
cic the history ch cventhis formwai cemobt, dtvas 
not until the close of aSC) that Wyvtde bhom oy ac 
sourches were sufhacnth ad meee to on ble hin to bry 
them before the Koy Seay they have smee teen 
publishcd in the volume of he Thilo ophi al asin 4 
trons for 1565, an lit is not too mich to ay that this 
menor wileva be a witne s cf the author cute ind 
acuitdte pow is Of reseuch Tie illus ritims ll 
fromi exguts tely finished sketches by the id 
show a most cnvitble powar of diiwin , nat hiot 
Indispensable tothe naturist Phesc mvestiy win ore 
the pentacnin id stages of Comatuly wore but part of a 
Le 1es of observ iticns on the scnus Puutic an its, ind 
Wyvillk Thomson amis cd 2 Jot of miitertl with the 
ob) ct of writing tmemon on the , tow. 

About 1564 the son ot the Wlustuious Michicl ot, 
Profcssor of 7 0lo,y in the Univer ity of Chit trina, 
one of the Acting Commis ones of La leans for Nora ve 
and as such was cng ized mm a scries Of Ss rentifi any st 
gilions as to the fi huiis ca the Tofoten IT dands situ 
ated on the north west coat of Now yo One dyy, 
Creding i water vbouf ,cofeet decp, fot th purpo ¢ of 
determmu, the cords on of the svah d he obtuned 1 
nuimbe of spocuncns of tstrinme Cri oid, wotcly atc tee 

track hina: bony no tte the peuti rim tae of 
Ce nilela Sar et, WIth which he wi fami ou 

Har oats Jat aight to mentioo thet almost up te this 
date, men of scence sceined to hive made up them as ds 
thithfe dilne and could not csist b low a cota depth 
oftu ser Thearower,ccendnytol iwudtiorbe tis d 
7vo1e Of depth rat, the httor d zor, bet cen low und hii 
water muhks, 2nd, the Liming son, from Jow wity 
to a depth of fi'tcen fathom, , std the Co allime von, 
fiom the fitcen fathom lin to ud pth eff fty fathoins , 
and 4th, the zone of deep ret cords caterdin, fron the 
edge of the Coraline zone to an unku wh dower dimit 

In th region, as we desecnd decpor and decpar, 1s 
mhibitints become morc ind mote woditid ind few: 
and fewer, indicating our «pproich toward, in aby > 
Where fe is cither cvtinguphe | or cabibits but tew 
spuk tomubkaitstr, 2p pe coc 7 fhou,h the very 
torepe tier cntatine | po oaitaral t woe that the 
Copth of tue seaycre Cestitute of ic yet from tire to 
timer nakible specimens were wet doa t brow, lt 
uphomvery pi at dep hs, and] (ie Gotti nes, > mn 
of which wate known todos oh dtec ceident cule t of 
mikug him, dann, tuc dur pour ft cf his hfe wate 
cautiously on the suby ct Phe reader who would ¢ ire to 
know all that 15 known as to the records of the ¢xistence 
of lf up to 1865, will find a fa'l account tharcof in 
Wy ville Thomson's “ DD pths of the Ser” 

G © Sars lust no tame in announcing to his father his 


interesting discovery, and, acting on Prof. Sars’s advice, he 
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went on dredging at depths of from 700 to 800 feet, finding 
an abundance of animal life. In the meanwhile the elder 
Sars, knowing that Wyville Thomson was working on the 
subject, sent him word of his son’s discovery, of the sig- 
nificance of which he was still in doubt, and invited him 
to Christiania to see the specimen. He went, and on 
going over the matter together they came to the conclu- 
sion that the new Lily Star s-emed to be closely related 
to a genus called Bourgueticrinus, a well-known fossil, 
and was consequently a degraded form of the family 
Apiocrinida. This was a startling discovery ; it seemed 
now almost certain that there had been found not only a 
living representative of a long lost group, but a form that 
might be regarded as having lived on from the great 
Chalk epoch even into ours. In the train of thought thus 
excited, we think we see the material for speculation, 
then a fixed determination to prove—is this speculation 
truc? then the trial trip in the Z7vhtving, the more ex. 
tended survey in the Porcupine, and lastly, all the bril- 
liant results of the most remarkable voyage of discovery 
ever made, in the Cha//enver. It is not right to antici- 
pate, and in pursuing our sketch we must not forget 
to mention that in 1860 Dr. Dickie, who was then a 
co league of Wyville Thomson’s as Professor of Natural 
History in the Oueen’s College, Belfast, was appointed to 
the Chair of Botany at Aberdeen, and at first temporarily 
and afterwards permanently, Wyville Thomson Iecctured 
on zoology and botany, hecoming thus in very deed Pro- 
fessor of Natural History in the Queen’s College, Belfast. 
Prof. Wyville Thomson was, however, something besides 
amcre enthusiastic biologist ; he was not merely content 
with rapidly increasing the zoological treasures of the 
Queen’s College Museum ; he did morc. By interesting 
himself not only in what concerned the working of the Col- 
lege, but even in the welfare of the town in which it was 
located, he soon gathered round him a host of intelligent 
and warm-hearted friends. In social life it was but an 
accident that would reveal the Biologist, and one wit- 
ncsscd only the general culture and the artistic taste of 
a well-bred man. On once occasion of great moment in 
the history of the Queen’s University in Ireland, Wyville 
Thomson’s influence was felt, as we believe, for good. 
In 1866 a Supplemental Charter was given by the then 
Government to the Queen’s University to enable it to 
confer degrees on students who might come up from any 
College that might be recognised as such by the Senate 
of the (Jueen’s University. 1t seems hard to believe that 
such a charter should have been granted, for it might 
have given to any large school a position of equality to 
the three Queen’s Colleges, and so have practically de- 
stroyed all middle-class education in Ireland. Wyville 
Thomson saw that the interests of education were at stake, 
and with commendable promptness and immense energy 
he initiated the formation of a committee and the collec- 
tion of a sum of several thousands of pounds to try the 
validity of the new Charter in a court of law. In this the 
committce were successful, for the Charter was rendered 
inoperative by an injunction granted in 1867, after long 
and protracted arguments, by the then Master of the 
Rolls in Jreland. 
Wyville Thomson was vice-president of the jury on 
raw products at the Paris Exhibition in 1867; he took the 
lead in organising the very flourishing School of Art in 
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Belfast under the Science and Art Department, and was 
the first chairman of the Board of Directors. He is a 
Conservative in politics, and a magistrate and Commis- 
sioner of Supply for the county of Linlithgow. 

In 1868 Dr, Carpenter, at that time one of the 
vice-presidents of the Royal Society, paid Prof. Wyville 
Thomson a visit in order that they might work out to- 
gether the structure and devzlopment of the Crinoids. 
As the friends discoursed about these Lily stars, Wyville 
Thomson told Carpenter of his own firm conviction 
that the land of promise for the naturalist, indeed the 
only remaining region where there were endlcss novelties 
of most extraordinary interest, was the bottom of the 
deep sea; here were treasures ready to the hand which 
had the means of gathcring them, and he urged him to 
use his influence at head-quarters in London to induce 
the Admiralty to lend to science, for a time, some small 
vessel properly fitted with dredging gear and the other 
necessary scientific apparatus, so as to definitely settle all 
these weighty questions. The Admiralty gave their sanc- 
tion to the use of a Government vessel for the investi- 
gation, and the surveying ship Livh/nuiny left Oban fer 
a cruise in the North Atlantic Ocean in August, 1868, 
returning to Oban by the end of September. For an ac- 
count of this cruise we must refer to the ‘‘ Depths of the 
Sea.” The results of the Lightning expedition were fairly 
satisfactory. It was shown beyond question that animal 
life was varied and abundant at depths in the ocean down 
to between 600 and 700 fathoms ; and it had been deter- 
mined that great masses of water at different tempera- 
tures were moving about, each in its particular course ; 
and, further, it had been shown that many of the dezp- 
sea forms of life were closely related to fossils of the 
Tertiary and Chalk periods. 

In 1869 the Admiralty once again acceded to the re- 
quest of the Royal Society, and assigned the surveying 
vessel Porcupine for a survey to extend from May to 
September, 1869. The 1869 survey divides itself into 
three sections; the first when the /orcufsue surveyed off 
the west coast of Ireland, Mr. Gwyn Jeffreys being in 
scientific charge ; the second in the Bay of Biscay, in 
charge of Wyville Thomson ; and the third, in which 
the track of the LivAtuing was carefully worked over, 
and all previous observations were duly checked. 

Once again, in 1870, the Admiralty placed the Poscm- 
pine at the disposal of the Royal Society, and it was 
arranged that the year’s expedition should be divided as 
in 1869, info cruises. Mr. Gwyn Jeffreys was to undertake 
the scientific direction of the first cruise from Falmouth 
to Gibraltar, and Wyville Thomson and Jr. Carpenter 
were to relieve him at Gibraltar, and to superintend the 
survey of the Mediterranean. Unfortunately a severe 
attack of fever prevented Wyville Thomson from joining 
the Porcupine at Gibraltar, and Dr. Carpenter took charge 
of the scientific arrangements. 

In 1869 Wyville Thomson was elected a Fellow of the 
Royal Society. 

In 1870 Dr. Allman resigned the Professorship of 
Natural History in the University of Edinburgh. Wyville 
Thomson was a candidate for the vacant chair, and amid 
the hearty congratulations of all men of science he was 
elected, vacating the chair in the Queen’s College, Belfast, 
to which Dr. Cunningham was appointed. 
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On the return of the Porcupine from her last cruise, so 
much interest was felt in the bearings of the new dis- 
coveries upon important biological, geological, and physi- 
cal problems, that a representation was made to the 
Government by the Council of the Royal Society, urging 
the despatch of an expedition to investigate each of the 
preat oceans, and to take an outline survcy of that vast 
new field of research, the bottom of the sea. The propo- 
sition of the Royal Society met with great and general 
support, and the Challenger was fitted out as England 
ncver before fitted out a vessel for scientific research. 

The University of Edinburgh having given their con- 
sent, Prof. Wyville Thomson accepted the post of Direc- 
tor of the Civilian Staff; for this post none could have 
been better qualified ; through his energy was it that 
this question of what lived in the ocean depths came to 
be investigated at all; the practical experience he had 
now gained could not be better utilised, while the sub- 
jects to be worked out were all within his reach. Able 
asa biologist to hold a high position, he combined with 
this more than an ordinary knowledge of chemistry, 
mineralogy, and geology, a knowledye far more than 
cnourh to enable him to encourage and sympathise with 
the labours of his staff. 

The Challenger has now returned to our shores, her 
mission worthily accomplished, her officers and crew in 
the best of health and spirits. 

All England welcomes Prof. Wyville ‘Thomson back 
again, and thanks him for his voluntary exile of three and 
a half years froin home and wife and friends for Science 
sake ; and while we congratulate him on having laid a 
new realm at our feet and on having given us new food 
for thought, may we express in addition the hope that he 
will net long delay to vive to the world the narrative of a 
cruise novel in its conception, successful in its results, and 
destined to live Jong in story. 





THE CRUET TY LO ANLILALS WILL 
T is important that those who understand the national 
importance of scicnce, as well as those who know 
how completely the art of medicine depends upon physio- 
logy should agice upon a common defence, now that both 
ire so seriously threatened by legislation. 

We do not think that scientific investigators can fairly 
claim to be cntirely free in their choice of methods, on 
account of the importance of their objects, the purity of 
their motives, or the respectability of their character, 
Claims to absolute immunity fiom the interference of the 
State were maintained on precisely the same grounds by 
Chinchincen in tbe Miedle Ages, and the result: proved 
how dangerous it is for any class of men to sechide them- 
selves from the healthy atmosphere of free criticism and 
from contact with the popular conscience. A much better 
plea might be found in the small number of physiologists 
jn this country, and in the important fact that, after many 
months of agitation and invective, their enemies were not 
able to bring before the Royal Commission a single 
authentic instance of cruelty. Still, considering the 
Stiong popular feeling on the subject, therc are probably 
few who will deny that some legislation is necessary, if 
only to save physiologists spending their whole time in 
writing newspaper articles and going on deputations to 
Ministers, 
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What scientific men have a right to demand is that any 
regulations made should interfere as little with their legi- 
timate objects as is compatible with the purpose of legis. 
lation. _No one except a few obscure fanatics pretend 
that it is never lawful to subject animals to pain, or even 
to death, for sclf-preservation forbids such a rule ; and no 
one can maintain that t is riht to bleed calves and swal 
low oysters alive, for luxury, to peld horses for convenience, 
and hunt hares to death for sport, and yet that it is 
wrong to give one animal a ‘disease that we may learn 
how to prevent or cure the same disease in thousands, or 
to perform a well-considered experiment which will ce- 
tainly increase our knowled.e of the laws of our being, 
and, more or less probably, tend to the relief of human 
suffering. 

It 1s, therefore, of great importance that none of the 
objects which justify expcriments on animals should be 
sacrificed in the cffort to save the 1est ‘Teachers of 
physiology in large and well-equipped schools night be 
content with atrezistration Dill which would leave them 
unmolested and forbid all research to outsidas; phy- 
sicians and suigeons might demand Isberty to do any- 
thing they choose which has a dnect and immeciate 
bearing on the relicf of human suffering, and this appeal 
to self-interest would probably always be successful + in- 
dependent investigators might see, without complaint, the 
teaching of physiology reduced toa study of words anl 
opinions, and the advance of medical knowledge brouzht 
to a standstill, so long as they were left in peace. But 
such short-sighted narrowness would bring its own punish- 
ment, The results of independent research can only be 
obtained by those who have themselvis been trained in 
genuine wotkroums and can only be properly criticised 
by a properly instructed audience, Teaching without any 
attempt at original observation suvon be comes Iifcless aud 
inexact ; and medicine is far Iess indebted to cxpenment 
for the knowledge of the etfect of certains dings or ope 
rations, than for the broud basis of demon trated facts as 
to the functions of the healthy oranism on which ail 
rational attempts to remedy them when disturbed musi 
depend. 

The scientific objects, then, which must, if possible, Le 
protected from the mischievous Bill now before Parhament 
are, first, freedom of original investration by competent 
persons; secondly, freedom of teaching by nece sath 
demonstrations ; and thitdly, fieedom of cxpermment with 
the definite aims of the practical phy sictan, 

The best method of securing these objects while pre- 
venting the stain of cracity from debasing the fair fame of 
science, would probably be that indicated by the Report 
of the Royal Commission. Laboratories would then bn 
hcensed under the control of responsible persons. Special 
ccllificates would be granted to comp tent investisatols 
who, from distance or other cause ., were not able to make 
use of these laboratories. The advance of sound phiy- 
siological knowledge as well as the direct prevention or 
cure of disease, would be recognised as a legitimate 
object of experimental inquiry. 1 he gencral condition of 
the licence or certificate would be that every experiment 
on a living animal should be rendcied free from pain by 
the skilled use of chloroform (or other anawsthetic better 
adapted tu the animal), except when this would delcat 
the object of the inquiry, and happily these cru ptiuns 
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need be very few. Lastly, inspectors might fairly be 
appointed to see that not only in the actual cxperiments, 
but in the feeding, housing, and gencral treatment of the 
laboratory animals there was neither parsimony nor carc- 
lessness. The licence would be given on suitable recom- 
mendation by the Ilone Secretary, with power of revok- 
ing it for abuse, subject to appeal, as cuggested in the 
Royal Commissioners’ Report. 

Under such an Act physiologists might fainly be 
expected to male it a point of honour that its provisions 
were fully cariied out in spirit as well as in Ietter, The 
framcrs of the present Bill, by their digegad of phy- 
siology as an independent science, to be tanght lie any 
other, do their best to render its prosress impossthle ; 
while, by their absurdly minute limitations, they would 
make original research almo:t #s impossible as efficrent 
teaching, and deprive the art of medicine of its only safe 
foundation. 

The cfforts ef all who care for the advance of human 
knowledge or the aleviaion of hursan intsery should be 
directed to bring the scope of the Government Bill back 
to that indicated hy the Report of the Royal Commission, 


THe SCIENCH Gl LANGUAGE 


Lanenage and ly Study. Py Prof. Whitney ; edited by 
Dr. R. Morus. (London. ‘Trubner and Co., 1876.) 


Leaves fram a Werdtduntar is Nolte book. By the Rev, 
A.S. Palmer. (London: ‘Tiubner and Co., 1856) 


The drvan Or/gin of the Gaelu Race and Langmive, 
By the Very Kev. U. J. Bourke (London. Longmans, 
Green, and Co., 1875.) 

ees three Looks ase very fairly characteristic of 

the present position of comparative philology. The 
first is a reprint of the first seven chapters of Prof, 

Whitney’s well-known work on the scicnce of language, 

and has becn admirably edited by Dr. Moriis with notes 

and introduction, with special reference to a scientilic 
study of English. ‘The second is just what it profesces to 
be, catracts from a commonplace book on the etymology 
ef various words, and it illestrates very well the influence 
exercised by a comparative treatment of linguasye upon 
what used to be the pastime of literary de/etta 7, Mr 

Palinet’s derivations have becn tiaced with full regard to 

the scientific method, and besidcs being accompanied by 

a wealth of quotation », rest for the most part on a secure 

foundation, “The Aryan Origin of the Gaclic Race,” 

again, is one of thase books which a fow yours back 
would have teemed with the wildest vagaries ; the author, 
it is plain, has little critical judgment, but a diligent 
study of works lke those of Zeuss or Max Muller has kept 
him in the right path, and thou, h he startles us now and 
then with such assertions as that the Aryan is “the 
primeval language of man,” or that “ there had been only 
seventeen Ictters in Greek at the carhest period,” his views 
ale in general just and sound. We may doubt whether 
his theory of the Pagan ori,in of the Round Towers will 
be widely accepted, and complain of his prolixity, but 

the book is a striking example of the extent to which a 

knowledge of Compan. tive Philology has spread, and the 

wholesome influence its pronciples have exerted. 
When we consider that the science of language is a 
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scicnce of not more than tifty years’ growth, as well as 
the vast amount of detiils that had to be collected and 
classified before its creation became possible, its present 
advanced condition must be a matter of surprise. No 
doubt there is still very much to be done; some of the 
main questions connected with the study of language still 
reinain unscttled, and new questions are starting up that 
will have to be answered hereafter. It is even possible 
that fresh knowlede and investigation will modify some 
of the hypotheses which have been accepted as fund1- 
mental tiuths, 

Thus it might have been thought that the first question 
to be settled would be whether the science 1s to be includ- 
ed amon, the physical or the historical sciences, and yet 
this is even now a matter of dispute. There is much to 
be said in favour of both views. If we look merely to the 
fact that it lays down the laws in accordance with which 
thought endeavours to express itsclf in speech, it must be 
regarded as a historical science ; if on the other hand, we 
consider that thought can only be expressed in speech 
by the help of physiological machinery, we ate bound to 
class it amo: g the physical sciences. If we make phon- 
ology not only the beginning, but also the end of Iinguis- 
tic science, linguistic science will differ but little fror: 
physiolovy in aim as well as in method; but if we re- 
meniber that the various sounds which it is the province 
of phonolo sy to determine and classify do not become Ian- 
guage until they embody a meaning, the scicnee of lJan- 
suage will have to be grouped mony those other science, 
which deal with the history of human development. Th - 
saine dhificully meets us again in the case of ceoloys, 
which traces the history of the carth, and if with Prat. 
Whitney we prefer to regard the science of language as 1 
historical science, while we call geolosy a physical science, 
it is because the clement of mind centers more Jargely int» 
the one, and the clement of matter into the other. Th> 
laws which govern matter remain always the same ; thas 
which govern thought and life are morlified by a proces, 
of internal development. 

The science of lanzuage, otherwise called glotology o1 
linzuistic science, should, strictly speaking, be distin 
guished from comparative plilology. The latter, by com- 
paring woids and grammatical forms within separate 
eroups of languages, and thereby ascertaining the natur - 
of these several groups and the laws which govern theit 
growth and formation, provides the materials for the 
science of language. This takes the results obtained by 
comparative philology in the various specics and genera o 
familics of speech, and with the help of the comparative 
method cetermines from them the laws of speech gene- 
rally. Inasmuch as we have to compare phenomena 
belonging not only to the same period, but also to differ 
ent periods in the history of language, that part of linguis- 
tic research which is not purely phonological has to assume 
a historical character, so that to discover the causes of 
the phenomena is to explain their origin and process o| 
miowth. Now the phenomena of language arc words and 
sentences, phonctic utterances, that is, which are or have 
been significant. 

Perhaps tre most important result of the scien.e of lan- 
guage has becn the demonstration that even language, 
even those “ winged words ” over which men once fancied 
they had the most complete control, are as much subject 
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But we must not forget that the science of language 1s 
still a young science. Its folloxeis are still engiged in 
laying its foundations and testing their strcngth. The 
problems that await solution ac nume:ous and important. 
So far as our evidence gocs at present, it tends to show 
that the languages of the wold have sprung from an 
infinite number of separate sources, but 1t remains to be 
seen whether future discoveries will not reverse this con- 
clusion. Then, again, there 1s the qucstion of roots All 
comparative philologists admit that 100ts are the ultim ite 
elements into which Janguage can be dec omposed, but it 
is Still a question whcthe: the roots discovercd by the 
giammarian once formed : spokcn Jangua,c, 01 whether 
they ate but grammatical tigments which are the best 
representatives we cin obtun of the early condition of 
speech. I quilly disputed 1s the question whether the 
different clisses of languige—inflection il, agglutmative, 
polysynthetic, and isoliting—are to be regatded vs con 
stituting scparate streams of linguistic development fiom 
the fitst, o: a single stream which his br inched out into 
septate Onc =—s Ht as: unyquestion ible that a luge part of 
flection can be shown to lave hid in a, glutinative ongin, 
itis also unqucstion eble that the phenom na of isolation 
are to be met with 1n the inflectional linguiyes, and the 
phenomen i of ficction in the 1solut nz linguiccs but it 
is asked whether this would hive becn possible if ¢ ich 
class had not had a definite tendency to flection or isola 
tion fiom its starting—v stindird, thit 1s, to which ill 
forcign elements introduccd into the lan, wage wore mode 
to conform Suchare some of the questions which still 
remain to be answered, indif we are to jude fiom the 
rapid progress wieidy inide by the «cicn e of lan, urge, 
the answeis will not be lon, in comin 
Vo Savct 


OUR BOOK SHLI 


Kudiun nats of Geoto » By Sinuel Shirp, FS 1,F GS 
Second FT dition. (London I dward Stanford, 157€) 


‘THI author of this little manual, which is designed for 
the usc of schools and junio: studcnts, his evidently t ken 
considerable pains to make his work funly icprescnt the 
existing state of ;colo,ical haowkdge He his more 
over, succeeded in conveying in simple languige in 
idea, not only of the conclusion, utained, but of the 
processes of investigition ind icasoning, followed bs 
the geologist in his researches, and we regard the book 
as wcll adapted to mtioduce a beginner to the study 
of the science, and to prepare him tor the profit ib’ 
perusal of moie eatended treatises As Compared with 
some of the similar introductory text books of the science, 
which have recently been published, Mr Sharp’s manual 
libours under the disadvantage of being somewhit in 
adequately illustrated, for we tind in it only tu few dir 
grams and no figures of fossils [his second edition, 
however, is certainly a considerable unprovement upon 
the first, and the division of Physical Gceolo,y his 
received much more full and carc ful treatment , the exvtcut 
of the additional matter being sufficient to increa cv the 
number of pages of the book from 126 to 204 


South Aushalia ws History, Resources, and Produ 
fons Edited by William Harcus  Ilustrated with pho- 
tographs taken in the Colony = Published by authority 
of the Government of South Australi: (I ondon 
Sampson Low and Co, 1876) 


THE nature of this handsume voluine may be learned from 
the fact that it has becn prepaied to accompany the speci 
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mens of South Austialian products and industries sent to 
the Philadelphia I xhibition It contains a vast amount 
of the most useful informition on nearly all matters 
connected with the colony, gives an excellent idea of its 
present condition, and 1s likly to be of great use to intend- 
ing settlers. Mr Iiacus, who edits the volume, writes 
also one half of it, treating of the soctal, political, and 
industrial aspects of the colony Ina series of valuable 
appendiccs, Dr Schomburgk treats of the flora of south 
Australia, M1 Waterhouse of its fauna, Mr J B. Austen 
of mines and mincrals, while Mr Josiah Boothby contri- 
butcs 1 Statistical sketch of the colony, and Mr Charles 
Iodd treats of its observatory and meteorology There 
aie two very useful m ips, while the illustrations aie nearly 
all good and interesting 


LETTERS TO THE EDITOR 


[Lhe F tito does not holt him lf seshonsible for opiniins erpresud 
by hus correspondents  Nather can he undertake to return, 
or to copsisfonl “with the writers of, rqechad n anuseripts, 
No notue ts talen of anonymous communications | 


The Spclling of the Name “ Papta 


T ouriF yice wih Mr Whitmee’s ol jcctions to Tn, th 
orthography of forenn word (see Nartri, vol aw p 4), 
hut an thy case | imterdel to show at ov ghlince to mx 
Qnowted ye ders that the a cent in the word Papua must be 
on the sccon 1 syllable, and net onthe first The Germans wre 

Papua,’ and pronounce Ty ua (astheyproneunce Mantua, ’ 
“Taduy Ae) thi bemp wiong, and fincyime thit in Toonz. 
Jand the same mist eis often made, I] wrote { Papoo,” which 
leaves no uncentamty in respect (op romunciutiod = Te nfess that 
i would have been more convenient to retaa 6 Papua,’ and 
remark in 1 nofe that the weent uust heonthe uo Ina lin 
guistic worl T should never have propo cd £ Tyco,” but at 
cimnot be supp cd that cvery reader of Nattki knows what 
Marsden pointe L out morS12) In German FT write “Toyo, 
and perhaps the ame m te would be the moot conventent m 
Jughsh It as knovn that the Proach we tapreur the 
Dutch § Tapoea, the Maley | Papuwih Inthe ccics the 
pronunciition may not be ques a nal It, itis im Gen n ard 
Pugh b af written § bajyua 

Phe most int resting pot in Mr Wintmec J tta 1 no 
doult the anneuncement of s ¢ mpanitive grammar ond dic 
tionary of Ul the prmeipal Mahiye Tolyre an dialects ud those 
mtercsted im these studies will cartumly be amar ws to receive 
such 1 valuable inctets to then knowle Ile 


Inne den, May 2, Mixit 


A | 


New Zcaland Prehistoric Skeleton 


Aone the “ Notcs in Nattit, vel atu 196, ju t come 
to hind you give wm catract from the Order Papa of the IT cgi 
lative Council of Dev /caland concerning the remains cf a up 
posed Sprehisione man, —1e, arding which a motion for an 
inque twas tabled by Mi Wolter Mantell As you ccnectly 
report, this shelcton was cxcavite lL urder my dnection im the 
so called Moi bone Pomt (ive, Put it was rot found im the 
lower leds contammgp Mor benes, Put i a much more accent 
formation, and to which Foisined a comp uativcly mo lem 


dre 

Vou tatethu Ph dl tromely t the pal Pthie ae of the 
depot, Lut Po orrvatude to core ive what und you frave 
for such uno. cation and as TP can culy corcitac that) you 


rcceive | your auformeation direct from New Zedand, [bes to 
forwnl you herewith for yout yoru al a cepy of my pope 
rey ing the cxcevation and my view thereuy on 

With reg ud to the motion tself, which was treated throvgn 
out the colony as 2 jolc, it 15 suflicient to state that Mi Walter 
Mantell 15 the recognised jester of the I egislative Council, and 
that even scicnce dues not escipe his attempted wit: isms 
may add that the Hon Dr Pollen, the Premier of the Col ny, 
also treated the motion as a joke, and offered Mr Mantell the 
office of coroner for the proposed investigation 

Although Mr W Mantell, PGS, stated, when speaking on 
his motion (sce Hansard, 1975, p 545), that “he el vtec? rn the 
fact that he uas rota cunific man, andhe dit hye her rlie 
vl 47,0077 15 gia 6 tth atinwiin, frit argiae nevel- 
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theless, he 1s known to have his pet theories about the antiquity 
of the Moa, and 1s very impatient of any contradiction. 

I have thought it nzht to offer this explanation in order to 
prevent your readers bemg misled on a subject of considerable 
scientific interest JULIUS VON ITAAS1 


Canterbury Muscum, ( hiistchurch, N 2, March 14 


Visibility of the Satellites of Uranus 


TriF question of the visibility of these satellites im telescopes 
of modciate dimensiops has lately cacited considerable attention, 
but it docs not appear that thi question cin be settled by any 
amount of verbal discussion Tike the liberty, therefore, to 
propose two test objcets by means cf which any one can, I think, 
satisfy himself whether he can sec these satellites or not 

1 lhe companicn of Regulus, noth, preceding, and ¢ istant 
about thicc minutes of arc, has itself a smul compinion, which 
was discovered by the late Irof Winlock Any onc who cin 
see tis small companion may be ceitam that he ca observe the 
two cu’ > satellites cf Uranus and the satellite of Neptune 

2 Ihe star of filth magnitide, A Tecmis, Las a com) inion 
discovered at the Naval Observatory ly Mr G Anders Any 
one who can observe this companion cin, Lthirk, ceo the two 
wuner Satellite of Uranus when ut then elon wens 

Of course m the case of su h fart ofp cts very much dey ends 
on the ecndition of the rmesy he c, but the alove tests ae very 
nearly cc rect. A alti TLALI 


Washington, Mary 14 
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Protective Recsemblance in the Sloths 


InN v.note upon the thov stlyect, dited December 29 1875, 
which 4ppeucdinvol sm op ms7cfNartrr, Ecamued to quote 
a passive frcme a detter wer ten by Di aerta dl Seemann to the 
late Dr Jo] Gay wed April a, S71), with relat tto vspec 
mon of slrct pith cas, of cwell make lgicen celcw, obt ned by 
the former niturd tim Near guar Of tis SI th he ays, enter 
alia It should be torn om mand Uiit it has almost exaicudy 
the sume greyish green colcur 18 J 2dand ta wn des, the sos 
culled ‘vevctable ho rseha common im the distiict, ind if at 
coull fe shown that it frequemed trees covered with that plant 
(vpomt T hope to weertunm during my next visitin June next), 
thac would te a cus case cf munnicty between Uns Sloth’s 
han iid the /7//an?/ sa, amd 1¢cod reason why so few cf these 
slohs re seen? (Note on the species of Ava7iso“da in the 
Britthh Museum, by Dr J Fo Gray, PRS, Pre Zecl Soc, 
May 2, 1571) It weuld be intarestng to know whether Dt 
seev un succeeded m solving thas quesi ny, To am, however, not 
awarc Of any ducer reference n de oy bun to this subject 

T here take the opportumty of corecting two misprints im 
my former Jetter, both of them im the Latm quotations, vis , 
‘Scum 7 for ‘eum, ifter the word ‘ veller,’ m the first, and 
‘fcoque ” instead Of — coque’ after the word ‘ possint, near 
the end «f the econ] pas aye J CG Galton 
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OUR ASLAONONMICAL COLUMN 


JH SRCONDARY Lights or ViNUS ~~ During the next 
few wecks a verv favourable opportunity will be attoided 
to observers in these latitudes for further examination of 
the pl inet Venus, with the vicw to a satisfactory solution of 
whit must yet be regarded as a guestio waata— the 
visibility of that part of the disc, which 1s unillumincd by 
the sun, as the planet approaches o1 recedes fiom the 
inferior conjunction, 

The subject 1s treated in detail in a communic ition to 
the bohemiin Academy of Scicnces, from Prof. Safarik 
of Prague, enuticd “ Ube: dic Si htbarkeit der dunklen 
Halbkugel des Planeten Vcnus, ? which appears in S2/2- 
UNE SberIcRte der 1 lohmischin Gesllschaft der VWeassen- 
Schatten, July 18, 1873 Ihe author has collected to- 
gether the many scattered observations extending over 
uy wards of one hundred and fifty years, and presents also 
an outline of the various explanations which have been 
put forward 
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dark side of Venus ; 
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a ser pee illumination of the 
Astro-Thcology, to which attcntion ae et aie : ea 7 
Arago. Detrham refeis to the visibihty of cea 
part of the globe “by the ud of 1 h¢eht of a somewh 
dull and ruddy colour.” Lhe obaivition is not dated, 
but appcars to have been prot to the yeu ig A 
fmend of Dcrham’s 1s also stitcd to hare percened th 
same illumination very distinct] 

The next observ itions ae by Chi thied horch, second 
astronomer of the Pailin Ac iduny of sccnces June 7 
1721, and March 8, 1726, and were fount in his OLE INL 
papers and printed in Ast sah No SG) Pho imac 
on the first occasion wis tremulous, but thou zh he coulk 
hardly credit lis vision, he appened to discorn the dal 
side of the planet In 1720 he remulcd that the dal 
periphery seemed to belong to a smullar cade th n the 
illuminited one Wirch observed with t GC ope chon 
tcen and twenty six feet focal length, po vers oo ind 10 
Two other persons confirmed his obsc1y tion in 1,6 

The next observation m order of dite, was found br 
Olbers, m “ Ob.ci vation es Venous Gry piswadcnsis, cite 
by Schroter in Ins ob etvations of the great comet « 
1807. It was made by Atdreas Muyer Professor « 
Mathematics at Gremaud on October 20, 1759, 
observed the meridian pissive of the plinct, then at 
south declination of 21!'?, with a six foot transit met 
ment by Bud, power not much over 50, 1nd hi. th 
remark— “Ftsi pirs lucida: Veneris tenuis admodum crat 
nililominus integer discus wppuuit, stir done crescents 
qua acceptum a terra lumen reflectit " As Prof Safin 
lustly observes considempy the circumstances under whicl 
Mayer’s observation was mide with the plinct cnly 1 
hom the sun, and not more than 14 wbove th her 70 
the phenomenon on this occasion must hive bid vie 
upusual intensity 

It docs not ippeu that Sir W Herschel it anv to 
perccivedthe second wy light of Venus, thou, h he rem irke 
the extension of the horns bevond a semuecarcle 

Von Ifahn, at Ihkempliny n Mcchienbery, the posse cr 
of excellent telescopes by Dollond and Herschel, wa for 
tunate in viewing the dak side of Venus on fre quer t occ t 
sions during the spring and swminer cf the year 17g} ind 
he is considered by Satarth to have witnessed the ulum 
nation of this part of the disk undci morc vuyiny con 
ditions than any other observer = [he light is describe | 
as grey verging upon brown, Von Iams obscrv ition 
were made with valious instruments and it ditf rent 
hours of the day 

Schrotcr, at Lilienth ud, on several occasions between 
the years 1754 and 1795, had seinurked im tull sun 
shinc the extension of the horns of the cre cent man 
degrees beyond the semicircle, the borders of the dar 
hemisphere being faintly wluminated with 1. duoky 3 1¢ 
light, but on Tebiuary 14, 1806 ut tv feosy 
for the first tume the whole of the dul sia 15 ho ¢ 
piessed it, “in ausserst mottene dinkeln Lichte Lhe 
sharply defined contour hid an ish ¢oloured by ht the 
surface was more dimly Wlumimited  Sclrote: im 
recotding this observation, cxpres €9 lis surprise thet 
auiuing the many yous he had observed the plinet, pu 
of the time with his 27 feet icflector, with the fill tper 
ture of 20 inches, he had not previously perceived Ut 
whole of the dark sidc, but he wis siuisfied there wi n> 
Wlusion At this ume one c,hth of the diun ter ct 
Venus, about 48’, was fully illuminated, the prin ter ti 
avery sensible sh iwdow 

Harding, observing at Gottinzen on J inuary 24 vf il ¢ 
same year, with a Jo feet Herscheliin 1 flector, powcr 54 
and full aperture of 9 mnches, siw the whole dark ide cf 
Venus shining with a pale ish colcured hyht, very di 
tinctly perceived a,ainst the dirk ground of the shy Ihe 
appcarance was tov cvident to alloy ae tae u picion of 
an illusion, if wits the aac im db parts of th icld of 
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view, and under various magnifying powers. Altogether 
the phenomenon was as distinct as in the case of our 
moon. On February 3, 16, and 21 it was not seen, but 
on the evening of February 28, it was again prominently 
visible to Harding; the illumination was now of a reddish 
vrey, ‘like that of the moon in a total eclipse.” Yet on 
the same evening Schroter looked in vain for the pheno- 
menon at Lilienthal, showing how cautiously negative 
cvidence should be received. 

Observations of the secondary light were made by 
Pastorff in 1822 and by Gruithuisen in 1825. 

The Monthly Notices of the Royal Astronomical 
Society contain many observations since the year 1842 
by Messrs. Berry, Browning, Guthrie, Langdon, Noble, 
Prince, and others. Mr. Prince had favourable views of 
the illumination of the dark side in September 1863. 
Capt. Noble’s observations, as remarked by Prof. Win- 
recke in his notice of Prof. Safarik’s memoir, do not 
.ppear to refer to the secondary light as it has been per- 
c ived by other observers. IIe mentions that the hemi- 
sphere unilluminated by the sun has to him “always 
‘ppeared distinctly and positively davfer than the back- 
rround upon which it was projected,” a statement which 
‘ertainly gives the observations a distinctive character. 

There are also observations of the secondary light by 
Lyman, at Yale College in 1867,and about the same time 
by Sttank at Prague, and in August, 1871, more decidedly. 
In September of the latte: year the whole disk of Venus 
was seen by Prof. Winnecke as described in vist, Nach, 
No. 1863. This astronomer has since stated that not- 
withstanding he has observed the planet many hundred 
times during the Jast twenty-four years, he has only suc- 
ceeded in perceiving this remarkable illumination of the 
dark side on two occasions ; and it should be added that 
Dawes, Madler, and other eminent observers, have never 
dctected it. We shall revert to this subject next weck. 


THE ORSFRVATORY AT ATHENS.-—The death is an- 
nounced of Baron Simon von .3ina, son of the founder of 
the Observatory at Athens, which bas becn successively 
under the direction of M. Bouris and Herr Julius Schmidt. 
he deceased Baron is mentioned as a liberal patron of 
this establishment, though not himself engaged im si ien- 
1ific pursmits, and Herr Schmidt wiites doubttully of the 
future of the Observatory. Every astronomer will enter- 
tain the hope that this most luborious and successful 
observer distinguished not only by his great work upon 
the moon, but for his numerous discoveries and obser- 
vations of vanable stairs, his long and important series of 
observations of comets, of short period and otherwise, in 
which he has made eacellent usc of the advantages of his 
southern position, and many other valuable contributions 


to observational astronomy —may continue to hold, under | 


favourable auspices, the direction of an establishment 
which his exertions have made so honourably known in 
the astronomical world, 
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THE LOAN COLLECTION CONFERENCES 


WING to the’ pressure on our space this wcek, we 
can only refer briefly to what has been done since 
our last notice at the Conferences in connection with the 
Loan Collection. We give, however, in another part of 
the paper the presidential addresses of Dr. J. Burdon San- 
derson, F.R.S., in the Section of Biology, and of Mr. John 
Iivans, F.R.S., in the comprchensive Section of Physical 
Geosraphy, Geology, &c. We hope in carly numbers to be 
able to give at some length the principal papers which 
have been read in the various sections. 

On Thursday last the concluding meeting in the Section 
of Mcchanics was held, when the following papers were | 
read, -“On Pnme Movers,” by Mr. Bramwell, F.R.S. ; | 
‘The Construction of Furnaces,” by Mr. Hackney; “A 
Uistory of Electric Telegraphs,” by Mr. Precce, 
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The first meeting in the Section of Biology 
Friday, when the papers of which we gave a list in our 
last week’s notice were read. This Section met also on 
Monday, when the following papers were read :— 
Dr. Royston-Pigott, F.R.S., on a “Microscope with, 
Complex Adjustments, Searcher, and Oblique Condenser} 


eee 


was held on 


Apparatus ;” Prof. Rutherford, F.R.S., “On a Freezing#, | 


Microtome ;” Prof. Flower, F.R.S., “ On the Osteological _ 
Preparations exhibited by the Royal College of Sur- 
geons ;” Herr Prof, Dr. Donders, “ Ophthalmological Appa- ‘ 
ratus ;” Dr. M‘Kendrick, “Acoustical Instruments ;” 
Prof. Yeo, M.D., and Dr. Urban Pritchard, “ Qn Micro- 
tomes.” 

On Tuesday the first meeting in the Section of Physical 
Geography, Geology, Mineralogy, and Meteorology, was. 
held, when, in addition to the President's Address, the 
following papers were read :— 

Mr. R. H. Scott, F.R.S., “ Meteorological Instruments* 
in the Loan Collection ;” Mr. G. J. Symons, ‘‘ The Mea- 
surement of the Rainfall ;” Dr. R. J. Maun, “ Lightning 
Conductors ;” M. le Professeur A. Daubiée, “ La Gé- 
ologie Synthétique; ” Mr. J. E. H. Gordon gave an 
explanation of his Anemometer; Mr. C. 0. ky Cater 
“On Anemometers ;” Prof. von Octtingen gave a 
desciiption of his Anemometer; Dr. R. J. Mann, 
“Lowne’s Series of Anemometers ;” Mr. John lvans, 
ERS , “ Dalton’s Percol ition Gauge.” 

This Section meets agam to-day and to motow, fer 
which days the following prozgramine has been drawn up 
For to-day. -Capt. Baron Ferdinand von Wringell, * On 
Self-reyistering “Lide-gaugyes;” Lieut. Cameron, RN, 
* Physical Geography of South Tropical .\trica 3” Majer 
Anderson, R.Ie , “Maps of Palestine ;” Col, Walker, R.E., 
or Col. Montgomerie, R.I., & Discoveries in Tibet 3” Mr. 
Francis Galton, FLR.S., “On Means of Combining 
Vartous Data in Maps and Diagrams; Capt. Evans,’ 
R.N.. CB, F.RS, Hydrographer of the Navy, “ Hydro- 
graphy, its present Aspects ;” Capt. J. EE. Davis RN,, 
* The various forms of Sounding Apparatus used by Her 
Mayesty’s Ships in asceitaininy the depth of the ocean, 
and the nature of its bottoin ;” Staff-C onumander bk. W. 
Creak, R.N., “ Nautical Magnetic Surveys 2” Prot, Ros- 
coe, FLR.S., “Automatic Light Register: Apparaius ” 
For to-moriow.— Prot. RK iuntoay, I Rod.) “Phe Orta ane 
Progress of the Geological Survey of the British) Isles, 
and the method on which it is conducted.” Mr W. Top- 
ley, F.G.S., “ The Sub-Wealden boring ; °° Mr. C. i. de 
Rance, F.G.5, “Sketch of the Geology cf the known 
Aretic Regions 5”) Mr. W. Galloway, ‘ Colliery 1 aplo- 
stons 3”) Prof. Baron von Ettmyshauscn, “ ‘The Tertiary 
Origin of the actual Flora; ” Mr. J. 8. Gudner, I.G.5., 
“The Tertiary Floras;” MM. des Cloiseaux, Membre de 
l'Institut, “ L’emplot des propricté. biréfringentes a | 
détermination des ciistaua 5” Ma. Walter Rowley, F.G.S , 
“ Description of his Transit Theodolite for Vine Survey- 
ing, and other purposes ;” The Rev. Nicholas Brady, 
M.A, “ Desirability of a Unitorm International Notation 
for Crystallography.” 

This will conclude these Conferences, which are 
admitted on all hands to have been a great success 
and to have added very much to the practical value of 
the collection. The popular expositions we referred to 
last week have been carried on with success, and apparatus 
may now be minutely inspected on Wednesdays, Thurs- 
days, and Fridays, on application to the rector of the 
South Kensington Museum on forms provided for the 
purpose. 

As we intimated last weck, the Science and Art De- 
partment are organising a senes of popular lectures in 
connection with the Loan Collection, to be given on the 
evenings of the free days—Mondays, ‘Tuesdays, and 
Saturdays. We believe that the first of these lectures 
will be given on Saturday by Vrof. Roscoe, F.R.S., on 

Dalton’s Apparatus, and what he did with 1t.” 
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ee ee ~ op» | up the Tagus, and came to anchor off Lisbon. Lisbon 
> OF THE" CHALLENGER 'was left on the 12th. and a scrics of dredgings and 
THE CR UISE a ds i examinations of bottom tcmpcratures were made off 
“R Majesty's ship C hallenger was despatched towards | Cape St. Vincent in from 400 to 1.200 fathoms. Gibraltar 
12 ae pines f the year 1872, round the world, on a was reached on the 18tb, and Icft on the 26th. The 
the close © ) iti f a very special ; ity lerate, and there was a ver 
d discovery cxpedition of her Weather was now pre ty moderate, and there was y 
surveying an Dye picct as laid down in her ¢ eh successful weck’s sounding, trawling, dredging, and 
character. Her principal sti far as possible, the see tures between the Rock and Madeira 
‘notructions was to determine, as Ja ee at cea taking temperature ae engl ira y 
aby «i 1 and biological conditions of the gr if which latter station was reached on the 3rd of February. 
Raneioageen Atlantic, the Southern Sea, and the io ICs Some of the dredgings made at this period appear to have 
rao acre WAS undertaken, as we have sig go Reh : in been must successful, and a number of strange new forms 
sie chor biographical sketch of Prof. Wyville T ee ’ of animal life were found, among these a fine new species 
chiefly in consequence of remarkable discoveries HM. of Venus’s Flower-basket (/:upictella sulerca}, Fig. 1, 
during the four previous years, in short cruises, IM dby 2 Bryozoon (Auresta cyathus., ‘sce figure, vol. vil, p. 387) 
gunboats Lightning and Porcupine, Medias! S pars rt of singular beauty, which was dedicated to Capt. Narcs, 
the Admiralty, at the Pas cS : o he Center , some wondrous forms of Sea-Urchins and Lily-Stais, and 
ientific research, under the «rection 0 : ’ eee i “Clustered Sea- Went ole 
Ce PRS, Mr, Gwyn Jelieys, FIRS, and Prof Speen oP olliker under the name of Uirkedidanis 
Wyville Thomson, F.R.5. mds me he pata ga ne thomsont, an animal of great scicntific interest, 
important, not merely in a purely scientilic p >! But two days were spent at Madeira, and the ChiZ. 
but also in their bearings on Seu eleerapy: oe the | Jenger was off Tenerife early on the nionning ae 
« M v < oa a « 
avid ic aa ieee nes A a ache 7th, too early to anes the ascent of the famous Peak, 
survey On ¢ ale, ; thee ; a Mecha Wiad ea 
The Challenecr was fitted out under the superintendence and rather too carly for natural history work, still col 
of Admiral Richards, C.B.. F.R.S., at that time Hydrogra- | lections, both geological and 7uological, were made, « 

‘ "5 e erdey € , ¢ 5 ; r . tye 1 + er 
pher to the Navy and in addition to a full naval surveying | series of dredgings were successfully tried between Tene- 
staff under the immediate supcrintendence of Capt. Nares, riffe and Palma, past Gomera and Ilierro, and a great 
F.R.S., who was afterwards recalled to take command of aeetat ae ee oe hardier were taken, In 
the Arctic Eapedition, a civilian staff of specialists in | 1° ah o ms De ee 2 SeTV UONS We May Mien- 
Natural Science and Chemistry was attached under the tion that the officers of the Expedition seem to have 
direction of Prof. Wyville Thomson. excelled ; the number of observations amounted dung 

The expedition, although by no means sensational, has the first twelve months of the cruise to upwards of 50,00. 


been thoroughly successful. The Cha//uger has steadily | Very considerable depths weie found off the Canuy 


traversed a track of G:),o00 miles, and during her absence | Islands, cv tending sometimes to upwards of 1,700 fathoms ; 
but the greatest depth found in this part of the Atlantic 


of three years and a half from [England has established |“ f wee 
362 observing stations, at all of which the depth has been ; WS ORE OF 2,500 fathoms off Cape St. Vincent. 
ascertained with the greatest possible accuracy, and at' At Tencrifle the regular work of the Lxpedition 
nearly all the bottom temperature has been taken, a | 2y be said to have commenced. All the time be- 
sample of the bottom water has been brought up for | tween leaving home and arriving off the Canaries 
physical examination and chemical analysis, a sufficient ; D8 been more o1 less devoted to getting thy saricd 
specimen of the bottom has heen procured, and the trawl | ™chinery into order, and in scttling the dicction and 
scope of the parts the members of the civilian statf had to 


or dredge has been lowered to ascertain the nature of the 
6 play ; so at Santa Cruz the old journals were closed, and 


fauna. At most of these stations scrial soundings have | h ber; ar : 
been taken with specially devised instruments to ascertain | ¢ numbering of the stations and the other entries were 
commenced afresh, with some alterations the result of 


by the determinations of intermediate temperatures and by de ; ‘ 
the analysis and physical examination of samples of water additional experience. A section was now to be carried 
from intermediate depths, the directions and rate of move- | “ht across the Atlantic from Teneriffe to Sombrero, the 
ment of deep-sea currents. | latter a little speck of wn island north-west of Anguilla, 
The original arrangements for the cruise have worked | M4 one of the group of Virgin Islands, themsches a 
in every way smoothly ; the weathet throughout has been | PO! ton of the West Indies. Sombrero was reuwhed on 
on the whole favourable; under the careful management ; the 15th of March, just a month from the time of leaving 
of Staff-Commander Tizard not a shadow of mishap has , santa Ciuz, The distance between the two islands 1 
ever befallen the ship ; there has been a perfect don accord | about 2,700 miles, and along this line twenty-three sta 
between the naval men and the civilians ; all the appli- | 4095 Were selected, at which most careful observations 
ances for carrying on the different operations, liberally , were made as to depth, condition, and temperature of 
supplicd at first, were renewed by the officers of the | Dottom. During one of these dredyings, aid at a depth 
Hydrographic Department of the Admiralty with the of 1,500 fathoms, several specimens of a magnificent 
utinost liberality and precision, | spunge belonging to the Mexactincllide: woic found at- 
Two events only have scriously affected the interests | tached to the branches of an Isis-like coral. and nestling 
of the expedition, one, the sad death at sea of Dr. y, | #mong the fibres of the sponge were stur-fishi 2s, annelids, 
WillemGes-Suhm, one of the ablest of the naturalists on and Polyzoa. Often during this cruise, when the weather 
the civilian staff, the other the recall of Capt. Nares ; for | 5 calm and hot, the tow-net was used on the surface. 
although Capt. Frank T. Thomson, who joined the It would scem that the greater number ct the pelagic 
Challenger from the A/odeste, did everything in his power forms retire during the heat of the day to tic depth of a 
to fill his place, Capt. Nares, from his previous scicntitic | /° fathoms, and come up im the cool of the evening and 
training was so cininently fitted to lead such an expedi- | 1? the morning, aud im some cascs in the niint, a 
tion that his withdrawal in the middle of it was sovercly | larger phosphorescent animals wore frequently abundant 
felt. during the meht round the a and im : He le 
Leaving Eng S sone ; none would be taken during the day One day (the 26008 ot 
1872, SBere ee ee A aa Se eee | February),the morning being bright and clear and the sa ell 
lenger stood for the mouth of the Channel and Rie ead , nov heavy, the ship being some 1,000 miles from Sombrero, 
the Bay of Biscay. : and in lat. 23” 23° N., long. 32” 50’ W.,, the soundiny-hne 
18 indicated a depth of 3,150 fathoms, and the bottom was 
73 found to consist of a perfectly smooth red clay, containing 
On the 3rd _ of January, 1873, passing Cape Roca and | scarcely atrace of organic matter. This was the greatest 


the lovely heights of Cintra, she was quietly steaming ! depth as yet met with, and the material from the potion 
F 
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was something quite novel to the explorers, At the mean 
maximum depth of some 2,200 fathoms the ooze was one 
vast mass of the calcareous shells of foraminifera, but as 
the soundings got deeper the ooze began to assume a 
darker tint, and showed, on analysis, a continually de- 
creasing quantity of calcareous matter. Now in this red 
oozc almost no calcareous forms were to be met with, and 
it was of extreme fineness, remaining for a long time in 
suspension in water, and proving on analysis to be almost 
pure clay, a silicate of alumina and the sesquioxide of 





Fic, 1—/ upd ctella sulorea 


iron, with a small quantity of manganese; and at this 
depth there appeared to be an absence of animal life. 


Piof. Wyville Thomson considers it as quite proved that | 


all the materials for such deposits, with the exception of the 
remains of those animals which are now known to live at 
the bottom at almost all depths, are derived from the 
surface ; and consideling the very enormous extension of 
the calcareous ouze, it becomes important to know 
something of the minute foraminifera that produce 1t. 
In all seas, from the equator almost to the polar ice, the 


dant and of a larger size in warm seas ; several varieties® 
attaining a large size, and presenting marked varietal’ 
characters, are found in the intertropical area of they 
Atlantic. In the latitude of Kerguelen they are less, 
numerous and smaller, while further south they are still » 
more dwarfed, and only one variety, the typical G/odz- 

gerina bulloides, is represented. The living Globigerine : 
from the tow-net are singularly different in appearance 

from the dead shells we find at the bottom (Fig. 2). The 

shell is clear and transparent, and each of the porcs 

which penetrate it is surrounded by a raised crest, the 

crest round adjacent pores coalescing into a roughly 

hexagonal network, so that the pore appears to lie at the 

bottom of a hexagonal pit. At cach angle of this hex- 

agon the crest gives off a delicate flexible calcareous 

spine, which is sometimes four or five times the diameter 

of the shéllin length. The spines radiate symmetrically 

from the direction of the centre of each chamber of the 

cell, and the sheaves of long transparent needles, cross- 

ing One another in different dircctions, have a very beau- 

tiful effect. The smaller inner chambers of the shell are 

entirely filled with an orange-yellow granular sarcode ; 

and the large terminal chamber usually contains only a 

small irregular mass, or two or three small masses run 

together, of the same yellow sarcode stuck against one 

side, the remainder of the chambe: being empty. No 

definite arrangement, and no approach to structure, was 

observed in the sarcode; and no differentiation, with 

the exception of bright-ycllow oil-globules, very much 

like those found in some of the Kadiolarians, which are 

scattered apparently irregularly in the sarcode, and 

usually one very definite patch of a clearer appearance 

than the gencral mass coloured vividly with a carmine 

solution. The presence of scattered particlcs of bioplasm 

was indicated by minute spot» hcre and there throughout 

the whole substance which received the dye. 

When the living G/odzycs tia is examined under very 
favourable circumstances, that is to say, when it can be 
at once placed undei a toleiably high power of the 
inicroscope in fiesh still sea-water, the sarcodic contents 
of the chambers may be seen to exude gradually through 
the pores of the shell, and spread out until they form a kind 
of flocculent fringe round the shell, filling up the spaces 
among the roots of the spines and rising up a little way 
along their length. ‘Lhis external coatiny of sarcode 1s 
rendered very visible by the oil-globulcs, which are oval, 
and filled with intenscly-coloured secondary globules, and 
are drawn along by the sarcode, and may be secn, with a 
little care, following its spreading or contracting move- 
ments. At the same time an infinitely delicate sheath of 
sarcode containing minute transparent granules, but no 
oil granules, riscs on cach of the spincs to its eatremity, 
and may be scen creeping up one side and down the 
other of the spine with the peculiar //ow:y movement with 
which we are so familiar in the pseudopodia of Gromza 
and of the Radiolarians. Ifthe cell in which the Gloé/. 
gerina is floating reccive a sudden shock, or if a drop ot 
some irritating fluid be added to the water, the whole 
mass of sarcode retreats into the shell with great rapidity, 
drawing the oil-globules along with it, and the outline of 
the surface of the shell and of the hair-like spines is left 
as sharp as before the exodus of the sarcode. 

There is still a good deal of obscurity about the nature 
of Or buline universa, an organism which occurs in some 
places in large proportion in the globigerina ooze. The 
shell of Ordudiva (Fig. 3)is spherical, usually about ‘5 mm. 
in diameter, but it 1s found of all smaller sizes. The 
texture of the mature shell resembles closely that of Glodz- 
gerina, but it differs in some important particulars, The 
pores are markedly of two different sizes, the larger about 
four times the area of the smaller. The larger pores are 
the less numerous; they are scattered over the surface 
of the shell without any appearance of regularity; the 


surface-water contains Gloiieerin, They are more abun- ; smaller pores occupy the spaces between the larger. The 


95 


NATURE 


4 
4 


F Une 


Fic. 2.— Glebs2crina, 


2 





Fic. 3.—Orbuiina. 


96 NATURE [Fune 1, 1876 


crests between the pores are much less regular in Ordu-| The Coccospheres and Rhabdospheres—these are 
/ina than they are in Globigerina ; and the spines, which | suggested to be minute algic forms—live on the surface 
are of great length and extreme tenuity, seem rather to | and sink to the bottom aficr death. Many of them are 
arise abruptly from the top of scattered papillx than to ! extremely beautiful, as will be seen from Figs. 4 and 5, 
mark the intersections of the crests. This origin of the representing two forms first discovered by Mr. Murray. 

spines from the papillz can be well seen with a moderate | Taking the section from Teneriffe to Sombrero, first of 
nower on the periphery of the sphere. The spines are | all some 80 miles of volcanic mud and sand were passed ; 
hollow and flexible ; they naturally radiate regularly frorn | then some 350 miles of globigerina ooze; next about 
the direction of the centre of the sphere ; but in specimens | 1,050 miles of red clay; then again a rising ground for 
which have been placed under che microscope with the | some 330 miles of globigerina oozc, a valley of 850 of red 
greatest care, they are usually entangled together in clay ; and nearing land some 40 miles of the globigerina 
twisted bundles. They are so fragile that the weight of the | ooze. Intermediate between the red clay and the globi- 
shell itself, rolling about with the motion of the ship, is . gerina ooze, a grey ooze was met with, partaking of the cha- 
usually sufficient to break off the whole of the spines and , tacters of both, and evidently a transitional stage. “ There 
l:ave only the papillw projecting from the surface in the , seems to be no room,” writes Prof. Wyville Thomson, “left 
course of a few minutes. In sonte examples, either those | for doubt that the red clay is essentially the insoluble resi- 
in process of development, or a series showing a varietal , duc, the ash, as it were, of the calcareous organisms which 
divergence from the ordinary type, the shell is very thin ' form the ‘ globigerina ooze,’ after the calcarcous matter has 
and almost perfectly smooth, with neither papilla nor! been by some means removed, An ordinary mixture of 
spines, nor any visible structure except the two classes of ‘calcareous Foraminifera with the shells of Pteropods, 
pores, which are constant. | forming a fair sample of ‘globigerina ooze’ from near St. 





bia, 4 —Rhabdosphere. 


‘Thomas, was carefully washed and subjected by Mr. ! and unexpected result that the water has virtually the 
Buchanan to the action of weak acid ; and he found that | same specilic gravity from the bottom to within 500 
there remained, after the carbonate of lime had been | fathoms of the surface. From 500 fathoms the specific 
removed, about one per cent. of a reddish mud, con- gravity rapidly rises till it usually attains its maximum at 
sisting of silica, alumina, and the red oxide of iron. This; the surface. Ninctccn dredgings were taken, and these 
experiment has been frequently repeated with different | yielded a large supply of animal forms. It is unfortunate 
samples of ‘ globigerina ooze,’ and always with the ! that in the deepest haul of all, 3,150 fathoms, no living 
result that a small proportion of a red sediment remains, | thing was brought up higher in the scale than a fora- 
which possesses all the mentee of ae : en a | eave ; but parr e ete ° the ae 7 ae 
do not for a moment contend that the material ol the; bottom, an opinion borne out by the abundance, ¢ 
‘red clay’ exists in the form of the silicate of alumina and | scarcely a less depth, and on a bottom differing only in 
the peroxide of iron in the shells of living Foraminifera | being somewhat less uniform, and containing sand-grains 
and Pteropods, or in the hard parts of animals of other | and a few shells of foraminifera, of tube igs ee nea 
classes. That certain inorganic salts other than the salts | of a very common shallow water type. e crustacea 
of lime exist in all animal tissucs, soft and hard in a cer- | do not appear to suffer from the peculianty of the circum- 
tain proportion, is undoubted ; and I hazard the specu- , stances under which they live, either in development or 
lation that during the decomposition of these tissucs in| in colour. The singular ate of oT cl ueeeae of a 
contact with sca-water and the sundry matters which it! eyes in certain cases 15 already well Known, ihe 
holds in solution and suspension, these salts may pass ; Echinoderms and spongcs, which enter so largely into 
into the more stable compound of which the ‘red clay’) the fauna of the aan ae at 1,coo fathoms are not 
is composed.” | abundant at extreme depths. ; 

On this voyage Mr. Buchanan found the remarkable | The Challenger next anchored otf the harbour of Char- 
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lotte Amalia, at St. Thomas, where a pleasant week was of limestone to be found on these islands, The principal 
spent, and on the 25th of March she proceeded on her way islands are well wooded, but the great preponderance of 
to the Bermudas. On Monday the 26th, being then in lat. the Bermudian Cedar (Funiherus bermudiana) gives a 
19°41’ N., long. 65°7’ W., and nearly ninety miles north of gloomy character toe the woods, which in the annexed 
St. ‘Thomas, a sounding was made in the great depth of woodcut is somewhat relieved by the presence of some 
3,950 fathoms, and a dredge was let down to sec ifit would palm trees (Fig. 6). The Admiral’s official residence 
prove serviceable ; heaving-in commenced at 1.30, and Clarence Ifill, is situated on an inclosed little bay called 
the dredge came up at § P.M. with a considerable quan- Clarence Cove. _ ‘The garden was rich with a luxuriant 
tity of reddish-grey ooze. No animals were detccted tropical vegetation of which the group of papau trees, 
except a few small foraminifera with calcareous tests, Carica papaya (Fig. 7), will give some idea, 
and some considerably larger of the arenaceous type. There is only one kind of rock in Bermudas. The 
On the 4th of Aprilshe made her way through the intri- islands consist from cnd to end of a white granular lime- 
cate and dangerous “narrows” between the coral reefs,and stone, here and there becoming grey or slightly pink, 
by the evening was at anchor at Grassy Bay, Bermudas. A usually soft and in some places friable, so that it can be 
fortnight was spent at these Islands. Their geological broken down with the ferrule ofan umbrella ; but in some 
structure was most carefully studied, and when the narra-_ places, as on the shore at Hungry Bay, at Vainter’s Vale, 
tive of the cruise is published we may expect very valu- and along the ridge between Ilarrington Sound and 
able information as to the formation of the various forms Castle Harbour, it is very hard and compact, almost crys- 
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limestone is called on the islands the “ base rock,” and is | and is steadily progressing inland in a stream some five 
supposed to be older than the softer varieties and to lie | and twenty feet. It has, as will be scen in the wood- 
under them, which is certainly not always the case. It! cut (lig. 9), partially overwhelmed a garden, and 1s 
makcs an excellent building stone, and is quarried in still flowing slowly on, When the photograph from which 
various places by the engineers for military works , the woodcut is copicd was being taken, the owner of the 
(Fig. 8). ‘lhe softer limestones are more frequently | garden was standing with his hands in his pockets, as 1s 
used for ordinary buildings. The stone is cut out of the ; too much the habit of his race, contemplating the approach 
quarry in rectangular blocks by means of a peculiarly | of the inexorable intruder. He had, as will be seen, made 
constructed saw, and the blocks, at first soft, harden | some attempt to stay its progress, by planting a line of 
rapidly, like some of the white limestones of the Paris oleanders and small cedars along the top of the slope, 
basin, on being exposed to the air. . but this had been in vain. - 

Immenge masses of fine coral sand surround the shores, | ‘I'he botanists of the expedition paid a good deal of 
being washed in by the sea. It is then caught at certain , attention to the flora of the island, and we may expect a 
exposed points by the prevailing winds, and blown into | lot of new forms among the minute algzwe found in the 
sand-hills often forty to fifty feet in height. Somctimes | so-called freshwater ponds or lakes. 
these sand-masses form regular sand-glaciers. One of, Bermudas was left on the 2oth of April, and a section 
these was found at Elbow Bay on the southern shore of | was carried out from the islands towards Sandy Hook, 


talline, and capable of taking a fair polish. This hard | the main island. The sand has entirely filled up a valley 
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and then south and west of Little George Bank and into off Fayal on the Ist of July, having successfully made obser- 
Halifax on the 9th of May. In this run several soundings |! vations at seventeen stations ev rou~fe, A small-pox epi- 
were taken at depths of from 2,600 to 2,800 fathoms. The ! demic having broken out at Fayal, it was not deemed 
bottom yielded chiefly grey ooze, and the course of the prudentto land. San Migucl was visited, and the straits 
Gulf Stream was crossed. Staying a week at Halifax to betwcen it and Santa Maria were explored, and the 
recruit, the next section was made in almost a straight C/a//eneerr on the roth stood for Fauchal, reaching it 
line from Halifax to Bermudas, which was reached on the on the 15th, having been now more than a month 
30th of May, nine important stations having been sclected at sea. Having made two sections right across the 
and examined on the way. A short timc was passcd at Atlantic, all looked to enjoying a few days on land, but 
Bermudas, and the next section it was determined to it was not to be so, for most unluckily a rather severe epi- 
make was one between lat. 35‘ and 4o° to the Azorcs. ; demic of small-pox had broken out at Madeira also shortly 
Leaving Bermudas on the 12th of June the CAa//enges was | before, and Capt. Nares did not think it prudent to give 
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leave ; accordingly on the 18th of July they commenced to , thick incrustation at water-mark ot masses of calcarcous 
raake a section along the West Coast of Africa, It was the ! alg.c, which either follow the forms of the rocks or occur 
rainy season ; each day would bring them nearer to the in rounded masses, their delicate tints of white, light 
equator, and it was scarcely possible to look forward to , pink, or cream colour considerably heightening the cffect. 
other than disagreeable times. On the 19th they were , These incrustations are frequently bored by Lithodomus 
off Palma Island, one of the Canaries; then they bore | camdigerus and other molluscs, and small sponges and 


down on S. Antonio, one of the Cape Verd islands, and | Polyzoa occupy the cavities between them and the rocks. 
were at St. Vincent on the 27th of July. | Leaving the Cape Verd Islands, on the 13th of August 

The botany of this island, so noted in the old gazetteers | they were off the Bissagos Islands, and found bottom at 
for its wood, water, wild goats, turtles, and saltpetre, was | a depth of 2,575 fathoms. Continuing to cruise along 
carefully explored. As seen from the sea, the rocks pre- | the coast, on the 14th they were west of the Loss Islands ; 


sented a singular appearance, owing to the presence of a | on the 15th they passed Sierra Leone; on the 19th they 
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were off Cape Mesurado, still in depths of 2,500 fathoms 
and on the 21st they hid run as far along the Western 
Coast of Africa as they intended, being then off Cape 
Palmas, and the Chalmers course was shaped for St 
Paul’s Rocks These rocks he about 1 north of the 
equator, and in longitude 29 15’ W, being about mid 
way betwecn the South American and Afric in coists 
Although 11sing to a height of some 50 to 60 feet above 
the se1 level, yet they wre mcretocks, not mote than a 
quartcl of a mile long The set deepens quickly in the 
vicinity of the rocks to depths of from 1,500 to 2,200 
fathoms The wish of the wavcs 1s such that even 
sea weeds cannot rcttin their positions on the rocks 
Proceeding still im 1 south west direction, the little 
group of islands culled Fernando Noronha was reachcd 
on the ist of September, and some diys wele spent 


it The group consists of a princip wisland about , 
ra ee ah ‘| | and melons, the latter beings very plentiful, ind ot 


four miles long by thice ind 1 hilf broad, and scveral 
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smaller Ones, it 1s situutcd in the Atlintic, in about Lit 

3° 55 S, long 32° 22 W, ind bout 200 miles from the 
nearest point of the Americin coast he islands appear 
to be of volcamic o1i,in the pork on the northern side 
of the principal islind tises to i he wht of 1,000 feet 

It is a mass of bire rock the sunmit. of ‘which ie 
quite imaccessible The clitts u chictly composed of 
columnar basalt Ihe seidcyth in the neaphbourhood 
is fiom 1,000 to 2,0) fathoms Irees wbourd on the 
higher puts of the islind, and wondious Lreepers cluster 
together in the branches of the trces A specics of 
Cereus was found by Mi Mosely on the cliffs Only one 
grass (Ofplismenus cc lonus) wis found on the mun 15! ind, 
but although shady, moist plices occur about St Michiels 
Mount, neither on this nor on the main islind were any 
fers, mosses, or hepatic: found, and hchens were very 
scarce Among the principal cultivated fruits ue bininas 
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peculiarly finc flarour Sugar cane, cassava, maize, sweet 
potatoes, were grown in large quantitics The species of 
Jand inimals on the island are not numerous, but indi- 
viduils of several of them ire most abundant , two spe 
cies of livards are recorded from the islands, one being 
peculiar to the group 

On the 4th of September the Challener was some 90 
miles south of Cape St Roque, in 2,275 fathoms, with 
globigerina ooze. On the 8th she was off Parahyba, in 
2,050 fathoms, with mud On the goth the sounding gave 
a depth of only 500 fathoms off Cape Sin Agostinho 
I'he depth increased otf Macayo (Septcmber 11) to 1,715 
fathoms, diminishing off the mouth of the River San 
Francisco to 1,200 fathoms, and as the coast at this spot 
was approached to 7co fathoms On the 14th the Cha/ 
ge? was at Bahia, and stopping there a short time she 
proceeded for a section across the Atlantic from Bahia to 
the Cape of Good Hope Owing to unfavourable winds 


and other causes, the little Island of Irinidid in islind 
whose vegetation was thcn totally unknown, had to be 
assed by, and the ship’s course was diccted to the little 
aes islands of Tristan d Acunha, and on the 1Sth of 
October she was anchorcd on the north side of the lar, 
island which gives its nime to the group — [his tlind 
riscs in a range of almost perpendiculai cliffs of black 
volcanic rock, in appcarance somewhrt similar to that 
exposed im section on the Grande C urral, in Madcra At 
their base are adrzs slopes, and 1 ninow stip of low 
shore land, on a portion of which hes the scttl-ment 
Unfortunately, before much even of these slopes could be 
explored by the Janding party, a sudden squall came on 
the recall was hoisted fiom the ship, and thcy had to 
leave after 1 visit of only six hours Grasses, sed,<s 
mosses, and ferns were found growing on the cliffs 1nd 
hepatic so abounded as to cover the earth with quite 4 
green sheet , occrsional patches of Phylica arlrsca were 
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seen. This tree, belonging to the family Rhamnacez, is 
peculiar to these islands and to Amsterdam Island, in 
the South Indian Ocean. Lomaria alpina, when found 
in stony places, bore fertile fronds, while those growing in 
rich vegetable mould were barren. Some of our common 
wecds werc finding themselves at home, such as the sow- 
thistle. That lovely little cinchonaceous plant, Werdera 
depressa, was very abundant. Growing round the island 
was a belt of that gigantic sea-weed, Macrocystis pyrifera, 
which abounds in the southern temperate zone. Single 
plants often grow to a length of 200 fect, and it is said 
that they sometimes are met with from 70> to 1,00 fect 
in length, forming cable-likc masses nearly as thick asa 
man’s body. There was no time to explore the high pla- 
teau ; but one interesting observation was made, indi- 
cating the presence of snow on the hills, tor while the 
temperature of the fresh-water ponds at the sea-level gave 
a result of 54° F., that of the streams running down the 
cliffs was but 50° F. 

They had an opportunity of visiting the two other islands 
of this group, Inaccessible Island, about twenty-three miles 
W. by S. of Tristan d’Acunha, and Nightingale Island, 
about twelve miles from Inaccessible Island. On this latter 
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two Germans were found, who had succeeded in cultivatin 
the ground in the ncighbourhood of their dwelling. oO: 
both islands P/y/ica arborea was found, and the tree: 
were covered with fully-developed green fruits. A tussoc] 
grass, apparently very close to Dactyls caspitosa, of thi, 
Falklands, grew in immense, almost impenetrable masses 
on Nightingale Island, amid these countless penguing 
had established themselves. It was but with the greatest 
difficulty that a passage could be forced through such _ 
thicket, the grass being too high to allow of the planning’ 
of any de‘nite track, ani the screaming and biting of the | 
penguins was the reverse of agreeable. This island is 
never visited except during the sealing season, and is not 
over one square mile in extent, a veritable speck in the 
ocean. 

The ship’s head was now turned for Simon’s Bay. Five 
stations between these points were selected fo: observa- 
tion. ‘The depth varied on this line fiom 2,100 to 2,650 
fathoms, the bottom yielding ted mud at the greater, and 
grey mud at the lesser depths. The 28th of October saw 
the Chali nger at anchor off Capetown. 

Simon's Bay was lIcft about the 14th of December, six 
weeks having becn spent in recruiting and refitting. Iven 
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Fig g—Siwl glaga, Bermudas 


in the comparatively well-worked-out district of Capetown 
new discoveries were made, of which by far the most 1m- 
portant was Mr. Moseley’s discovery of the tracheal system 
in Peripatus capensis, an account of which has been pub- 
lished in a late volume of the PAclosophical Transactions. 
This tracheal system, though conspicuous in the fresh con- 
dition, becomes scarcely visible when the animal has been 
some time in spirit, and the air has been thus removed, 
hence the failure of Grube, Saenger, and othcrs to see it. 
The first soundings during the southern course were taken 
in the region of the Agulhas Current on the 17th and 18th 
of December. These soundings would have becn naturally 
logged “greenish sand,” but on examination were found 
to consist almost without exception of the casts of for- 
aminifera in one of the complea silicates of alumina, iron 
and potash, probably some form of glauconite ; this kind of 
bottom had been met with once or twice, but 1s evidently 
qu te exceptional. Going still south, Marion Island was 
v13 ted for a few hours and a considerable collection of 
plints, including nine flowering species, was made. Iredp- 
ing near the island gave a large number of species, many 
representing northern types, but with a mixture of southein 
forms. On the 3oth of December, being then between 


| 


, with the steam-pinnace, 


Prince Edward's Island and the Crovcts, the dredge was 
Iect down to a depth of 1,600 fathoms, and a vast number 
of specics belonging to the well-known genera Luflect dla, 
Hyalonema, Cnt ditarid, Pourtalesia, as well as two new 
genera of stalked crinoids, several quite new spatangoids, 
and several remarkable crustacea werc taken. 
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The new year opened with a storm, and they could not 
land on Possession Island, on account of the weather ; 
though a dredging in 210 and another in 550 fathoms 
about cighteen miles to S.W. of the island were made 
with satisfactory results, On the 7th of January Kerguelen) 
Island was reached, and the Chal/lenger_remaincd there 
till the 1st of February. luting that time Dr. v. Willemvoes- 
Suhm was chiefly occupyd in working out the land fauna, 
Mr. Moseley collected the plants, Mr. Buchanan attended to 
the geological features, while }’rof. Wyville Thomson and 
Mr. Murray dredged in the shallow waters round theislands | 
Many observations were made, 
some on the development of the Echinoderms, and great 
collections were stored away. Qn one occasion the trawl 
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net came up nearly filled with some larze cup Spon tes, pro- 
bably belonging to the sume spccies as wis dredged up by 
Sir James Clarke Ross niiny ye irs ago ne ir the Ice birric: 

On the 2nd of TF cbruary they were 140 milcs south of Ku- 
guclen, and on the 6th they rc iched Cormthiin B vy in \ ong 
Island, and hid mice all arranzements for. eximinin?™ it 

when a sudden change of weather obli,ed them t> put to 
sca, thou zh one o1 two of the party hid succeeds Lin spend 

inz in hour or two on shore The most southerly station 
made wis on the 14th of | ebruiry in lit 65 47° 5S, long 
7y° 49 | ,whenthe tt vw] biousht up from adc pth of 1075 
fathoms a considerible number of inmils = Diced in, so 


neir the Antuctic circle wis, however, not only 1 sevcre 
but a somewh it cnc openition the temperature of the 
work rooms fer days averaged seven or crght de zices below 
freczing pot, the ship ws surrounded by weher s, ind 
snow storms from the south e1st were constantly blowin, 


aginst her 
On the 23rd of I cbruvy the wind hid 1scn to 1 whole 
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gile, the thermometcr fellto 1 f the snow drovein idry 
blinding cloud of ex yur ite stu The erystals which burned 
the shin astt thes hidto nicdho wavdinone wore sorry 
to turn northwirds — Lhis wis t pon d of sore unviety to 
all in chit.e still chs rvittons on temperature were 
cuicd on the sp cit) tivity ot th water was tiken 
duly by Mi fa binan nisom int. stinrobsery itions 
were tsa mide on 4 caver ¢ Ihe soindin s ind 
dredzings while they were vnon th wen re stor yg 
fathoms, ,weeviden cof avery ditn t kpou ot yel 
lowish clu with pebble md small stones, and iv con 
sidcrible adiniatur of Do vwoms Kidioluiin ac, the 
former doubthss being i deposit trom th meltin ie 
bergs Soundings wore made on the ¢ hoof February, 
and 3rd ind 7th of March in ($99 fithoms when some 
very remukible Jarre sized stu fisacs were met with 
Qn the 13th of Much, atv depth of > C9) fathoms, with 
2 bottom temperiture of o . C Holothuit were ibun 
dint, as well 15 many othcr: anim il fori 
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Melbourne wis wached onthe r7thof Muh ind some 
wecks were pleasantly spent, which were ul the more re 
heshing after the hudships of the tour to the Antarctic 
circle Neat Sydney wis visited, ind here every thingt wis 
done by the inh vbitints to welcome the members of th I \ 
pedition thit could be done, ind thcre is no doub that the 
memory of then vi its to out Austriban Possessions will 
linge1 amon,, the plcasint ones thit tney will ind ule in 
for years A very cucful survey of thit potuon of the 
Pacilic Occan that intervencs betwecn the cots of 
Australia ind New /calind was rcquircd tor clectiic tel 
Rraph puiposes, and the soundings made by the Cha/ 
hiner gave cvary reason to cvpect that it would not be 
"ere New /caland would be in tclegs iphic Connection 
with Furope is indeed it nowis. Cntil theend of June 
the Chacheaver wis engigcd on this work but on the (th 
of July, 1374 she set out on(c more on an oc cin CLUISE 

Caving Wellington on the 7th she procccdcd under 
sail along the east coast of New Zedind On the 
roth they were bout forty miles to the east of Last 
Cape, and continuing thcir course towitds the Kermadec 
Islands, on the 14th they were off Raoul Island. Ihe 


specimens brou bt ip fiom 1. depth of (>> fithoms were 
just such is onc would hive exp cted to find ina sun Jair 
depth off the coist of Portunal Onthe cvenin of the pyth 
they urtived at fon atabu one of th Tricn Hy Islinds 
lwodayswere spocntiny iting diferent pitts of the ssl and, 
wd ov few hiils of the dred we « mide in shillow 
witer off the cort Theos next mide 2 strauzht cour ¢ fot 
Mituku Jslind the most southerly of the Tayis, where, 
on the 24th, e purty of survey ors und naturalists Linded , 
some others cvplomd the ser dong the corst, triwhng 
in some Tt) 52) fathoms ind procuring unon other 
fine thnzs a speci nofth Po arly Naunlus Vasilis 
pomp lit wh bhwas kept tlive moa tub of sult water 
{Cr some time so as to watch its movements  Kandavu 
| was ic che Lon the roth Tov iki was visited on the >$ch, 
,and the ship returned to Kh indivion th 3rd of Auust, 
toremun for rweek Th nitural history of the coral 
reefs surrounding, the Fiyis wis eximined by the civilian 
staff, who 1cc ived every rssistiance possible from Mr 
Il iyard, FI Vi Consul =[octween New /eiland and the 
li group only two soundin °s had heen taken to a greater 
depth thin 1 voo fathoms, one off Cape Jurnagun, New 
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Zealand, gave a bottom of grey ooze at 1,100 fathoms, 
and the othcr, midway between the Kermadecs and 
Friendly Islands, gave red clay at a bottom of 2,900 
fathoms, the other dredgings and soundings were in 
depths of from 3 to 600 fathoms, and many of the 
former yiclded an abundance of animal Iife. 

On the toth of August the (Aa/ien ¢ lcft for Api, one 
of the least hnown of the New Hebrides, cnd on the 
18th anchored off the island Capt Natcs had given a 
passage from F1)1 to eleven men of Api, and two or thice 
of the officers, with an armcd paity of marines, took the 
returned labourers on shore. ‘The natives appeared 
somewhat mustrustful, and wcre armcd with clubs, spears, 
and bows with sheaves of puisoned arrows, so that it 
was not thought prudent to vo into the forest. Ihe 
natives were almost entirely naked, and were of rather a 
savage and forbiddin, aspect Iiom Api the Cha/hager s 
Couise was to the north-westward, towards Raine Islind, 
which 1s in a breach of the great barricr reef not far 
from the enu ince to loires Straits A sounding on the 
19th, in lat 16 47 S, long 165 20 E., at a depth of 
2,650 fathoms, with a bottom of 1ed clay, give a bottom 
temperature of 1 7 C (35 1) A seu temperature 
sounding was tikcn to the depth of 1,500 fithoms, and it 
was found that the minimum tempelature (t 7 C) was 
reached at a depth of 1,300, and that consequently a 
Stratuin of wate: at that untiorm temperaure catended 
from that depth to the bottom 

Sel1lal temperatures were takhcn on the 21st 24th, 25th, 
27th, and 28th of August, in 2,325, 2,450, 2 440, 2,275, and 
1,700 fathoms respectively, and in cach case the mine 
nium temperature of 1 7 C, eatended in 1 uniform } iyer, 
averaping 7,0C0 fcet in thickness, from the depth of 1,300 
fathoms to the bottom. ‘The area ovet which this tem 
perature cxisted has been called the “ Mclancsian Sea,” 
and it 1s evident that there s no fice communication 
between it and the outer ocean to a greite: depth th n 
1,300 tithoms, the encircling barrici boing complete up 
to that point, The anim ils procurcd in this sea were few 
in number, but sufficient to show that the existence of a 
fauna is not impossible in the still bottoin water of such 
an inclosed area, thou,h, as in the Mcditerrancan, such 
conditions do not appcar to fivour Ife 

On the 31st Raine 5 Island was visited, and found to be 
just as described by Jukes , vcollection ot the birds bieed- 
ing there was made, and the next day, the ist of oc ptember, 
the ship was at Cape York =| rocceding thence across the 
Arafura Sca to the Aru Islands , Dobbo, a town on the 
Island cf Wamimia, was icached on the s6th = After 2 
few days sp.ntin shooting some tirds of Piridise ud 
pettin, an idciof the natural history of the plice, they 
procecdcd to Ke Doulan, the princi al village in the he 
group, thence to the Isl ind of b nda, where they rem ined 
a few days, and thence to Amboina, which was reached 
on the 4th of October In some of the dredzings bc- 
twecn Kc and Aimboina a wondcrlul assemblage of forms 
were met with, not only new Pentacrinoid forms, but 
maby new vilrcous sponges— Echinodeims, Crustacca, 
&c. Lrom Ambointi they went to Ternate, and thence 
across the Molucca Pissige ito the Celebes Sea, by the 
passage between Beyaicn Islind and the north east 
pout of Celebes Crossing the Celcbcs Sea, Zamboan,1 
was reached on the 231d, and the Sulu Sea on the 
26th. Capt Chimmos observations on this basin-sea 
were conhirmed. Ilo Ilo was visited on the 28th, and 
provceding by the eastern pissaze round Mindo1o, Manila 
was made on the 4th of November, and after a short 
stay at the Philippines, Hong Kong wis made head quai- 
ters foratune During the Chullenges s stay here Capt 
Naics received a tulesraim offering him the command of 
the Arctic Lapedition IThis was 2 great blow to all of 
the party. hough sorry to part with one who had so 
far biought the eapcdiuon successfully on its way, the 
Impoitance was fully 1ecognised of having a man of his 
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character and experience in command of the North Pole 
I xpedition. Capt Ihomson, who vas already on the 
China Station in command of the AZadéeste, took Capt. 
Nares’s place. 


1875 


Ilong Kong was Icft on the 6 h of January, with the inten- 
tion of sailing to the rezion of the Lquator, then iniking a 
scries of stations parallel toit, for a distance of some 2 000 
mules, and eventually going north to Japan Proceed- 
ing to the middle of the China Sca, a series of tempcra- 
ture soundings were taken, the tempcrature at the bottom 
of 1,200 fathoms beinz 36 | Ihis 1s accounted for by 
Chimino’s statement thit the China Seais cut olf, by a 
barrie: rising to a herzht of $00 to goo fathoms below the 
surface of the waite, from communication with the waters 
of the Antirctic Ocein Pissing long the west coast of 
I] uzon, the Calin, e cutered the Pinay Sea, where further 
observations were mide, visiting /ebu, the first known 
locality for the’ Venus f lower bisk t,’ whcresome finc spc- 
cimenhs of this sponse were obt uncdin the diedge  Nevrt 
the ship made for the little islind of ( amaguin—betwecn 
Mindanaoand bohol toimspectthe active volcanothcre on 
[ his volcano was ushered mto existence on the rst of Miy, 
1*71, and prc ented at the time of the Chal/fences » visitthe 
appearance of in irresular cone of 1.950 fcet in height, 
its bise was griduilly extending, and hid covered the 
town of Catarman liom Camiguin the Chalhiccr went 
alou *the westcoistot Vin anasto 7 imbo ings, which was 
(for the second timc) reached im the list weck of J inuary 
(29th =A little pirty of sportsmen were scent off to camp 
cut in the forest within ridin distance of the ship, visi s 
wore paid to them from tune to timc, and they thoroughly 
enjoycd ther brief sojournin the heart of a moot exquisite 
hittle bit of tropical scenery, and surrounded by multitudes 
of monkeys, gilcopithcc, and miny mole of the stringe 
demvens cf such woods) Thus was a pleas int week spent, 
and with some tenets Zamboingi wis Ictt on the Sth of 
Iebruuy = Lhe tollowing diy wis spent in the strut 
between Mindinioand ft asilin) [The vicw of both islands 
fiom the strutwas cxtremcly be wutuul from the luxun ince 
of the ve vetat on Which filled up the gulles ind mintled 
over cvary basalt 1id,e ind perk up tothcirvery summits 
Onthe oth the purty wore off Cape Siringan and in view of 
Balit, the finest of the Saringini Islinds, with a fine 
vole me cone thickly wooded to the top On the toth 
they hid a very successful haul of the dredge off the 
Islind of Lluut, in 500 fithoms, getting miny specimens 
of thiee or four specics of Penticrinus, with stems two or 
thice feet high = About this time the wind felt very hehe 
and unccrtain, and a strong current wis setting them 
down towards the coast of New Guinea Lhe coal supply 
wis tunning short, and was required tor diedging and 
sounding up to Jipin, the ncirest plice for a fresh 
supply , $0 Capt Thompson dctcumined to mcke for Hum- 
boldt bay On the 21st of February, still drifting south- 
wiuds, they were opposite the delta of the great river 
Ambctneh, which rises in the Chirles I ouis Mount uns, 
a splendid rainz¢ inthe interior of New Guin 1, upwards of 
10,007 fect high, and falls into the sc1at Cape D’Urville, to 
the castcfthe entrance of Geclvink Bay = Nuizht was falling 
on the ~31d 15 the CA lene? Crist anchor just within the 
headlands of Point Calle and Pont Bonplind Next 
mornin s, shortly after day bic th, the ship was surroun icd 
by about cighty canocs, each from 15 feet to 20 fect lon 
and with crews of from tour to six men eich Thcre 
woe no women o1 chil ren mong them. The men were 
unu ually good looking for Melanesians, and wondeilully 
plturesque , they seemed on an average about 5 ft. 4. 1n. 
in Leight, featurcs tolerably good, nose rather thick and 
flit, cyes dark and good, expression azrecable, mouth 
large, and lips rather tull, betel and chinam chewin,z had 
ae stroycd their teeth and dyed their gums crimson, and 
their ear lobes were greatly lengthened by earrings Their 
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har 1s frizzled, not woolly, very thick, and worn in the | 


shape of a huge round mop, it wis partly bleached by 
lime, or coloured 1¢d by lime and ochie , bli k ind white 
feithers and coronals of scailet Hibiscus flosers were 
worn on theirhcids the fice was sme ucd with blick on 
red pi2ment, with the exception of a few ornaments the 
body wis cntucly nuked, the skin duk brown im the 
shade, warmid to a 1ich 1¢d brown in the sunlivht <A 
band of tapp3, variously ornament: d, encircled the middle 
of the uppe: arm on both sides, and into thus they ich, 
towards the outside of the arm, larze bunchcs of the 


fresh green and white lerves of 2 beautiful narrow Ie ived | 


Croton The natives were well aimed with strong bows and 
arrows the litter five to sia fcet lonz, with he rads bristlin, 
with bubs In almost evcry cinoe there were stone 
hitchcts mounted on hard vood handles, closely 1esem 
b ing those found in Denmirk they were mide of 1 
hid, close graincd Steen stone tiking a jade like polish 
Ihe cimoces bid Jencrully 1 rotesqucly curved prow the 


paddles being ot hatd wood, lef shiped, and olten | 


prettily carved 

In the course of the afternoon Cipt Thomson and 
Piof Wyville Thomson went in the gulcy to in islind 
where ‘here wis a villazc, to asecrium the temper of the 
nitives and see fit wore sife to (o vbout freely = They 
wore rowel to rsindy beich and mide sicns that they 
wishcd to lind, but the whole po ulation, con isting chiefly 
of women indvoys, Ul armed with bows, turncdout with the 
most determincd demonst itions of hostility Lhe women 
were not prcpossessin’, the ycung ils were pel cctly 
niked, ind wots no ornim nts the maitrons worm rfiin ¢ 
of rough burk cloth roind then loins Lhe villag> con 
sisted of som: twenty to thu y huts som = on lind under 
the trees, but most of them built on a platform rinsed 1 
fuw feet a ove the surface of the se ton piles ond commun 
cited with the shore by plinks acmove Tat pleasure = An 
othcr boit sent off to get a hts hid been c¢ iught hold of 
by the niet ves and plun lercd, but no i. temp atictal ition 
had been mide by the crews Had things Sone on w Ul, 
the Chalin op would hive iemained at Tlur boldt Bry 
for five days, but Cyt Thomson made up his miod not 
to submit tothe pilfcrin, thit was om on no) to risk 
th chince of arupture, ind ifter carcfil consider wtion 
and consultation wonton towuds Admiralty Islind the 
sume everin,  Durin, the aftanoon the Captain, Prof 
Woyvillk Lhomson, ind Mr Vaurray miniged to lind on 
the shore of the bay by omy im i ¢inoe with some 
nvives, nd during an hours rumble on shorc, Mr Mum 
riy hid the ,vod luck to see thice of the wondctful 
crested ,1ound pigeons of the ecnus Gow 7, which aie 
neatly is large as turkeys 

Vuimy the next week the ship gridu ally madc her way, 
with ight winds and he ivy runs, and close depressing, 
equatonal weather, past the Schouten [shinds and Hermit 
Islind towards Admiriuty Island, wheie it arrived on thc 
3id of March, and anchored in a lovely bay in ci, hteen 
fathoms, this they called Nures Bay, in compliment to 
the heaa of the Arctic Lxpedition, their former ciptain 
The natics ie Papuin Melincsiins, but partake 
more of the chu utes of the Pipuins of New liclind 
and New Liitun thin of those of New Cuncr Tete 
bows wore unknown and the nitives uscd spe us, with 
heavy heads of obsidian ind hoht shitts 6 to 7 fect long 
they also usc lon, shup huives or diggers of obsidian, 
and almost every man hid over his shoulda: 1 neatly 
mounted little adzo mide of 1 small picce of hoop ron 
a few caiicd wunplements of the sunc form but the 
cutting put mide of a piece of v thick shell prcund 
down) Hcre the natives mide no gicit opposition to the 
party landing, only hu: rying them past or twiy nomth nu 
villazes and watning then womcn to keep out of s: ht 
Sometimes the curiosity of the womcn would overcome 
then discretion, and little groups would come out to sce 


the strangers These were anything but pleasing looking , 
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they wore no clothing, cxee pt two flingcs of z1ass or pilm- 
leaves In the come ct a few dave all the puty wae 
quite at home with th mates and went and came is 
th y phased Tho nitw swere ft int to be tott hr no 
mint of the us of tobicco md puits but thoush they 
showed rainy Sood pomts vetthae weth* ravest sus 
pecions thit they dispo ccfth a do adana very CConom! 
cu though hideously cpulneww Some ot the mul 
istinds literally swarme 1 with the be wutitul | u ze nutmeg 
pi,cons, 

()n the roth of Mirch the CA7/ aw cr steamed out of 
Nucs Hlarbom intending to cul at one of the more 
western of the Cruoline Ishinds, ind pethips wt some of 
the Ladione group but the caplorens were so very unfortu 
nitc inthe wind thitthey wore diivento the west of both 
stoups, and never agun siw lind until they s vhted th 
Jipinese coist on the mith of Apu This crmse was by 
far the most tryinz once dunn th cemmisss y Lhe 
woither for the Gic titer put of the tam tad b cn cxces 
sively sultyy and depressing, and Ictom caterng on at 
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they hid been neuly a yeu inthe Liopis = The cect on 
fiom the Admiralty Islinds to Japan > 750 mules Ton, 
wis practic ly marudionil th ob civ stations were 
twelve m number ind pretty r,u uly di tirbut d The 
~rcitcst depth wis found on the 2,1d of Much, mn 4 575 
fathoms With the exception of t vo seundin,s tiken by 
the Jus mor7 off the erst cor tof Japin, m 4643 and 
4655 fathoms mspectively ths is the deepest tru tworthy 
soundin, oniccord A second soin ding to check the first 
give 4475 fathoms ndinth the tub of the oundingr 
michine cortuncd ancacellert simp] of the bottom which 
wasotavcry peculiu chan ter consisting Um stentuely 
of the siliceous shclls of Radiolur: Inthe ¢ the body 
miy have a more or less fully developed cxtcrnal siliecous 
skeleton minntcly fencstrited, nd cften prescrting very 
remirkable ind beautiful forins Fiz to, or the skeleton 
miv be esscntiiuly internal and be formed of a number 
of silicoous spicules? diatin fom 4 centre round whi h 
the surcode 1s ace unuleted as in ANeshacanthy (Fir WI), 
Oragun they mov give off tu set of finely unistom org 
bianche which form onc or scvcral concent Licey 
shells, which invest the sarcode nucleus as in /fadiumma 


104 








(Fig 12) These lovely forms occurred in such numibe rs 
in this sounding is almost entirely to mikh the  icd 
cliy 

The most muked temperature phenomenon obeerved 
in this pirt of the cruise wis the pre ence cf a sirtice 
liyer of witar it idepth of $0 fath ins inl tv temp m 
ture above 77 IT extending northwards from the coust of 
New Guinea, about 20, ind we twul aus fu a. th 
moendian of the Pelew Islinds The 1c tea p it of thi 
vist miss of hot watcr is moving with inore or Jess «t 
rapidity to the westw ud 

The travellers, we ry and worn out by thei issiduous 
labours im the Tropics, hid a wekome md 2 wel 
deserved rest it Jipin Phe wonders cf Yo ldo u I the 
fic hness of the climate svuon rcstored them to vi ou 
Short excursions wer aide ind various towns ind 
villazes wore vi ited =A cause wet made aft 1 a time to 
Robe and alon the scuth wes co st of Nipon, ind on 
the rth cf June the © réw 74 ft Velchumi and rin 
an c isterly course Tetween the puraicls of 55 and 49 
noth litdude as far as the nciid in cf 155 ¢ st She 
then went neuls directly southw uds ind rciche 1 Tlono 
lulu, one of the Sin iwich Islinds cn th > th of July 

Between Japan ind these Latter a linds tw onty fom ot 
scrvine stitions ware siusfi te Tyo t blishe | At the 


fist stition, just forty mule tothe omb orto: No Sima 
Ji hthousc, they hil vsuccesstultraw) an tain ai ass 
of stufish and oth a Echinoderms th 1 was f und a 
glint hydroid polyp apparently mfarebl t oth cans 
Mioncarulus Vbobydr nthwis ginche at 5 from tip 
tu tip ot the cxpindcd nucnierctre the tomtut ound the 
bydiocaulus or stem wis 7 feo pond) sd oh wih 3 
diunetar of halfanim ho Tins wor to rftl forms 5 foun l 
once 1,unncucr to Sonowlu The d yt sour ta 

got olf Japan wis 795 fithoms witiaria dels ti wor 
‘Lhe tempcriture observations give vs tulad ult tl 


surfice temperitine had fallen te 6, € oud the belt of 
water tbove 50 IT wasac luced 11 dG th toc onsider al ly 
Iess than too fithoms, while dl th 1 otherms, at all 
evcnts to 1 depth of 430 fithoins, rose inp oportic n 
There secms to be littl doubt fom a compiausen cf 
the Amatein temp riture results wth tho ¢ cf the 
Chilles cv, thit this sudden diminution cf tempo wture ts 
duc to a cold surface flow fron th cr of Ohl ots! ind 
po sibly attammy its minunin at the ¢€1 01 of the 
mcltin., of the snow over the vast re wn dio ome by the 
Amoor ind Stberrin Rivers witht bert ov itlow 

The soundin,s from Yolo hhamat Ifa d dais \ 
unitiorm as to depth Ile a cf twontytwod oon 
2S5ofithoms ind the b ttom wa pretty, rill or J 
chy In some crises th triw cuncup hall tll do vaith 
luc Jumps of pumt  owhi lo so med t hoc diift d 
about till they be une water | 1 Threat clay we 
also feund full of conciactcus murly cond un of po 
oxide of mainganes round oval ct moaninullited ind | 
vety wicguluy vuyin, mi siz from 9 grim of mustud 
seed toa litge potito On brea! noth se they ue feurd 
to consist of concentuc divers huin, wridiiung trbrous 
ubringement ind usualy statun ficin i nucleus consist 
in, of some foreign b dy, such byicce Cf pumice 
shatks tocth, or such hile 

A dcighttul fortn ht was spent on the Sandwich 
Islands , numerous excursions were undertaken = In the 
Government Library at Honclult there was i splendid 
colkction of sctentitic books, which cn bled rans points 
inthe natural history of sem: cf th spectres found to be 
verified Onthe with cf Vugust Pawan was visited und 
the crater of Kilauea wis es tornd = = On the reth Phiwia 
wis Ictt, ind the course ct the C7 // er wis duc ctih 
to lalnti “Many soundings itd dicd.in.s were 114d on 
the wty the wera ec depth ben, 2 So fithoms, with a 
bottom of ted chav, ind mony things of Great interc t to 
the biologist were dis oveicd = Lahitt wis reached erly 
in Septembci, ind amid the charms of this ishind, by 
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some better Tnown 1s Otrhertc, the time sped quickly 
until October every of portunity was made use of to gct 
acquiunted with t! opr ductions, chmate, geolo.ical 
structure, and inhabitants of the hind = 1¢ iving if on 
the 2nd i section wis mide cross to the island of Juan 
koinindes 1 distince «f wbout 4o0o miks with an 
iwetise depth of 271€0 filooms Juan Feinindcz wis 
weached en the 3th of N vemb a, und tuo days woe 
ae nt exploring cvary concer fit, and large ccllections 
wie mide The ship inch redim ‘the hubow of \ upr- 
ruoonthe roth  Lhiceve bowcre here spent torceruit, 
ind then the C477 7 7 1 aw necnthe roth of December, 
stuted on a cruise tound Cape Horn to the bE alklands 


poet 

The Talllind 7 linds were icuched about the roth of 
January ind some thi ce weeks bein’ spent in explo r- 
ions unonys the islinds on the South Ametican Co rst, 
‘Torte \ ideo Wie V1 wed on th 15th of Pebruay, when, 
wlcr twecks sojourn homey ud wis the cry, und on 
the 75rd the €/ r// 7 >» Actt tor Jer last ection across 
the Atlintic in the ducction of Ascension Islind ind 
St Vincent At the Cape de Verd Islinds she once more 
Wr oan fumilru waters ind had encircled the world = Ihe 
former wis rcache Loon the . th of March, and i weck 
wissn rt at Ceotje Town when stores were completed 
and ifew supcrnumer wies t }enon board = On the 15th 
of Apnl St Vincent wist ot hed and the finial start tor 
hom iaiideot th (th, her anvil t Spithcad on the 
eHthof Miyisnw mitt rof history We ue glid to 
be tole to report thit all of beth statis ure in ie CHOY 


mer of pofe th oubh 
Thissletcholthe cf 7 @ — cituse has, from the very 
noce ot of the cre bon an imperf ct one time and 


spice both failed cr ve would huc plidly told of visits 
ty Tord Pland the struse breedin® plice of the giant 
albutr ss of fights with scvcl phints and of miny of 
the mey and aire wnmmds found in tlhe depths of 
the three oceans We would here anso like to have 
subj red iv shetch of the chicf scientific results of the 
voyage but perhipsit were Dotter left ur core, for we know 
thit 1 “ Narmattve of the Cruse of the CAr/ 4 2 
fiom the ble pon of the heid of hor civiltan stati, ts 
ahcaid main advineed sc of prepirition Tr m tie 
pluinpses we hive got of if trom: the beauty of the illus 
trations some ot which idom this sketch) thit will 
appeu mat we feel sare thit at will be one of the most 
deeply sutercstin, a9 well as fiscinating books published 
[twill bec not an © nai tion of Cve nts, but contain, as 
wall descriptions ind fiputres ft all the new tors form- 
In, 1t most worthy cc iil ution to Lhysical Geo raphy, 
uw Jthncelo y indtovook,v nd do tiny 

In conclusion we ippend t bulat abstr ict of the voy 3¢¢ 
cf the c/ / x 
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and gurnird, which lie in well-arranged confusion at a 
little distance, whilst in No 186, a circfully prunted dog 
fish and shite ue sccn lying on some crab pots In No 
234,‘ Grabbers, thare 1s abundance of motion in the 
boat which is just takhinz im 2. wave over the bows 15 
one cf the fishermen hauls in the crab pot, but whit sh al 
we $1) Of the fine male crib which he is catruting ? 
The face of the crustacean 1s towards the spectator, but 
willit he beheved that an artist of Mi Hooks experience 
his actually placed the huge claws & Azwd the legs, instead 
of inthe from?’ — Think of the outcry there would h we 
been, if m that over discussed hotse inthe “ Roll cull? 
about whose action nobody could agrec, the artist had 
chosen to put the fore les where the lund limbs should 
hive been it would have becn treited 16 an imcult to 
common sense, for every one knows, or thinks he knows, 
the points of a horse out a mere crib, poor «zw > 
paweHus, what docs mt mitter where his nippers are 
placed? We sincerely hope that when “Vir Hlook his 
occision to punt elive lobster he will not pamt iticd, 
ilthou,h this would be by far the more trivial error of the 
two 

It is needless to say anything of Mir I S Coopers 
cattle pictures, for we have seen the same hind of thing 15 
Jong as we ci iwdimembe In 743 6 An Inquiitive | 
M iuzpic,” Mi Jones his some brown shccp in a biown | 
atmosphcre, contempliting 7 stuffed maypic on te hurdle 
the picture is hopclessly “ shicd but it may be satist x 
tory tothe artistand to Mr P VO Duthy, whose excellent 
‘ Flood in the Dar, le han gs next at 2 simul clev ation, 
to know thit than works help miteriilly to tone down the 
too ads incing brown of the tree trunk ain Mr Ler htons 
“Daphnephowa, hun, mnimediatcly below 

“JYarly Summer 100, by Mi IE WIT Dav A,is2 
clever landscipe with Devon cittle, but by far th 1 1n lest 
work which his ever procceded from his brushis § Mares 
and J oils, Picudy ’ (557, 1 picture which may ch ulenic 
compitison with iny similar subject by Landscar 9 In 
the fore_1ound a foul, bitten by 2 fly plamly visible on its 
nech, 1s plun,in, wildly over mother foil which 15 lying 
down, the centre fizure is Tule woite marc whinnying 
and showin, her tecth itanothar membcr of a 1oupwhi h 
sccis tcnervlly out of temper whilst the mur and foil 
to the Ieft moicposc, uc simply perfection Lhe crcat | 
mass of white in the centre 15 most difficult to minayc, 
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weprcsents some hilf drowned sheep i1ecovere 1 by the 
shepheids the fort > of the sheep standing upuzht 
uc absurdly smal ind it of all proportion — Lhe colly- 
dor which his just Kill doa bill fox cutsht in the act of 
dovounp, vlimb 9» 40 ts punted in thit artists usual 
styl forin dogs he his wow no ry al, but we miss the life 
ind capression whi ho ndsc 1 used to give to his ¢ nme 
fiends “Mi P Giinims “Moorlind Rovats ’ (585), a 
couple of shiggy Scotch cattle would look better if they 
were punted on a smillar 5 ale, and the grecn of the 
reeds in the forestound strikes us as somewhat vivid in 
colour 
M1 Heywood Hardy 5s 8)9 15 a somewhat ambitious 
attcmpt te represent ur cvtrem dy difficult subycct—the 
minus comm, to Noihs uk — It would appe u that the 
wtist stuted with the ment o1 of confining Ins choice to 
mambers of the Afra in ot Lthiopiin fiunir there ue 
ostriche =, traffes, Affi tn clephints ind baffilocs, sable 
intelopes Doreis Sizclies and oth 1 species whilst tha 
mc tobtiusive fi ures uc those of two h ppop> wm, one 
of which is openin its cnormous piws to then fullest 
extent The decpicd of the mterion of the bease’s mouth 
his unfortunately nmecess: vel i very serious deputine 
fiom the or ginal plin and Ted to the mtroduction on the 
niht of the pr ture of two sceulet Laer a7 ibses, 
whos office is Cle uly to tone down the red of bchemo hs 
month We are not ato, ther satisficd with the presence 
of the Syt an bear, the hor c, ind the wild ass in such 
compiny The forcshort ning of the peltcins wing on 
the icft is wusoane one € and, indeed, the birds im General 
ue not sur ftactory but we hive to think Vir Tlirdy 
for Clouin up a pont whi h bis Inthato bon unes- 
plun d We nover c uld undetstind why the raven 
nova ictumed to the uk but aft r vicwing the bid 
Whi ha Joolin up wistfaly a Novhs feet, int evidently 
wonder ng how h is toy t up there without imychiny to 
wilkupor wos th of wononly toy plainly fiom the 
moment thit Nevh inhumauly § sent hin forth is 
minutes wore Dumbere lL, couple of despuring flops of 
his incapable wings antl unless Noth promptly lowered 
a bout, the corpse of the corpse devourcr must speedily 
hie b come the sport of the wives which then umted 
the blick ind € 2 prii Sea Dut with al its defects, 
Mr Ifurdy picture is a imost meritorious a tempt it 
portrayin oainimils is they reilly uc, nearly every 


and um) ceitain hts there i something not autozether | species has evidently becn driwn from the live specimens 


sitisfictory twbout the shoulder on the otf side, but when 
the direct glue of the sun docs not fall on the picture, 
this apparent defett disappears 

Mr 8B hiviere his not been tortunrate with his Ducks 
m wv‘ Stern Chise (4143 ind the ut crtrs do not 
secm favouribly disposed to his (490) “ Pallas Athene 
and the Herdsmins Dogs Jot putting the figure of the 
goadess out of the question, the dogs, which are uncer 
monly lke welves, are reuly well drawn, and the atti 
tude of the one rollin, on its bitch is excellently given 
There is much humourin the caprcssion of the bi mi astilf 
looking down on the skye terncrin Mr O Webcr >‘ Tow 
do you do (416), ind 1s they are stited to b- portruts, 
we Cinnot quaiel with the heid of the former, but his 


chince of v prize at idosshow would be small In‘ Home 


Ties ? (435), Mr F Doulas vives us 2 foxhound and litter 
in kennel, and in 556,‘ A Bagged Tox, acapttal fox terries, 
standing on and watching intently the movements In 2 
sack, from which the bagged fox is just gniwing his wry 
out , in the fore zround irc two red herrings ticd to a 
cord indicating that the hounds ue gencrally hunted on 
the drag, and that a foxis an unwontcd luawty probably 
he his been purchised to give a biilliant wind up to the 
serson Iwo other sporung pictures 231, by W H 
Hopkins, ind 457 by S Pcarce, are commendable 

Mi Ansdcllhi abindoned Spun this yeu, ind al his 
pictures bat one cpresent Scotch scenes In 214 we 
have the well known Dlick ind white ponies, whilst 619 
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nthe Zoologia Gudcns ind we sincerely trust tht the 
itist will persevcre in the line which he lis sclect d 

Miss \ TLivers his been very fortunate in her declines 
tion of . csein® Co sex, Cooscy rindar’? (1260) azul 
sittings on ifoot brad c oat cvcnins, watchin’ 1 floc] of 
geese widin, inthe burn one of the flock 19 le wing the 
rest nd widdlinys off to the wion. sile of the water = It 
Is not «very onc who can punt a goosc, and it would be 
difficult to umiasiee emote iccurite represent ition of the 
un, unly motions of that despised bird — } qually good in 
its wiy isthe tenlenns of the action of a mule just at 
stirting, in Vir W J Flenncssy’s * Jn fete, Normandy ” 
whi has moreover ach wing composition 
It is sid to have to noice such pamful failures im 
umimil punting as those of Vii © Landsucr, RA,“ A 
Witch Dog” (420), and Sir Fo Grants “ The Muckle 
Hart’ (141), m the litter the recuinbcnt stig has hardly 
one of his tynes correctly diiwn, and the hind in the 
distance is a fearful and wonderful beast 

With regard to the Statuary, itis dithc ult to finda plice 
in the lecture room, whcnce a good view can be ob anced 
of J J Bochm’s cnormous cquestitin ,roup of St Gcorge 
and the Dragon , but the dragon dcseivc > notice as be ng 
2 compound of sev eral existing reptuliin forms, thus 
ipproaching reality as far as 1s possible with a semi- 
mvthicil monster. The body of the drigonis that of a 
crocodile, the neck 2nd head are those ot the Ceiastes or 
horned viper, whilst the wings ate modelled after thosc 
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of the small flying hzad = Mi: G A Carter’s “Group of in season in September and October, and 1s either stewed 
Red dcer” (1405) 1s not 1 great success, but it will pro or biked 

bibly look bettcr when eaccutcd m silver There is much Alth ugh no less thin ei ht or nine varieties of Ban ina 
mentin Mr W Piechns “Polar beats (1455 mn which (wt va) were met with by Miklu ho Vel ly, OWIN* to tts 
the artist has coloured the snouts ind slightly wished the limited cultivation the fruit is a OMp wrt e rarity Lhe 
himbs of the animals with ycllow to roheve the deiducss lower put of the stem ind the roots of the youn, plints 
of such 1 miss of white , an exscusible imnovition in the are iso citen ; 
prescnt mstirce And _ last 1n order we come to two On account of ther te occurrence of the Parla uford 
admirable modcls of ‘ A Wild boat tyot, and £ A ing it, saso (¢v 777) is rither a dunty scen onlv it fe sts, 
Bear” (1507, by Mr Joseph W olf, whose reputation 18 1) than an article of daily dict 

dehneator of animal life with the brushis unrivalled but | The Suzacine (4 #7) which attains it macniticent 
who lis nevei till now turncd his attcntion to modelling, rowth in New Guinert the edible portion ben. not in 
The attitude of the bow is exccilent his fice is devoid frequently fourteen fect high ows chewed with the greatest 
of any (vprcssion, although he has evidently putiken cf zest by men, womcn, and childien frei Octyou1 to 
soine vi get ables whose 1eni1ns Ji it his feet, but withiul J cbruairy 


there © no sign of enjoyment or satisfiction — It 1s other Phe Dread fruit (de/2), thouzh not parrticulatly sou vht 
wise with the bear, who his been devouring honcy comb, after 15 collected ind erten stewed or roast a 
ani who 1s now lickin, his che ps with an capression | The Os/ezisthe fruit of a tree which Di Waclay had ne 


worthy of a gourmind, showings that the ,ood things of opportunity of sc ing This frintas hun in gre it baskets 
this life ire by no me ins waisted upc n a gcuticm in of his upon the trees in the forests  Fiom the pulp and the 
appreciation And with this we close our notice of keincl of the crushed seed there 1s deed by foarmen- 
wunal hfe at the Aculemy, con iaituliting artists im tation in acid unplcasintly smelling sauce which is con- 
gcncral upon the increasing tendency to punt then sub sidered a greit delicacy 
jects from nitum insterid of cvolsinz them out of their [he C anatum commune (74a, 7) 18 collected in Mwy, 
oWwD inner Consciousness Iwo NALUEALISIS Junc, and July, drued, und its seed stored 
The frum of the 2 rt fas (5 tew Pine) ind Wa fay 
—~ (min,zo) ilso occurs but verv spring ly, on M achay Corst 
Aummil foxwlis of but rare occurrence = Lhe followings 
LHE FTHNOTOGS OF THE PIPUINS OF Jamas ue, however, the most usuil sources of food : 


Micl iy COIL, NAL GUN I lhe Piz Ihis, 2. descendint from the will New 


ie December 1873 when at Litwin T received from ( unersp cies, is bred in the villages When youn, it 
the Kussian trivellaa Von Millucho Mi day reprints Js tp d, but with ao7 it beconns black bhe Car 
of two ut cles upon the Last Coast of New Cun rant erect, the nout shup and the legs lon, Piss uc only 
its inhabitints. of which I mide a short abstract for | td on festal occ wsions, and then one suffices for two 


Naithkt Teb .6 174 dunn myveyaz,e fi m Jarat oF three villa es 

Atchin — Lhe folloxim, is the subst mice of one of two sup : Do.s uc kept by the Papuins principally for the stke 
plementary papers on the same sibjcct | whi h hive becn | © then flesh, which though of furly gool flavour, 15, 
latcly sent to me, by Di Waclty from J her oon the | nevertheless, somewh it dry 

Malay peninsula, vbich i would be wna. ned should be The flesh cf the Cuscus m7) 15 considered a yrert 
Ub the more intercstin , i much which i to say the dainty thor hat bis vstron, smell 


last doubtful his Jit Jy been published al out New Powls uthou h they oceut in the villages, ue ut sel 
Gummer ind its natural productt ns dom citen, and is they extst ina semi wild state thon 


The formct pipers de It with the individadl chiricters C&% Uc not often to be obtuncd During 2 stry of hf 
of the Lapu ns while n the present utcle the fo} ten months Dr Mu ly only siw two cgys in the virious 


worpons dicss dwelling , and daily le of this pecple villages which he visited 


will be treated of liom the Juve hvirds (Monitors) 1 white ind tender 
Lhe Cool of the Pafuim  Thitof the inhabitants of Me tt ts obt un ible 
MicJiy Coust is prin ipally of a4 on animu nature con All insects without exccption, espcciilly Jir,e beetles, 


SIStINg of fruits and vepetrbles, of which a list 1s sub are entcen, either 1 iw or cookcad by the | Lp Lids 
jomcd in the order of their domestic inspottance As 1eguids fishes, the lang rare crigsht in nets, while 
The Cocoa nut (aunt This plays ia most important the smaller are kuled by hirpoon it ni he tame 
put m the economy agit is obtunable all the yeir round Virtious molluscs ind other shell fish are coll cted on 
‘The trecs are seldom to be mct with in the mountain the coral recfs at low water by the women ind childien 
villa,es, but are nuiercus on the shoics of the neizhbour of the villages 
ing islands, thcu,h here they are contined to plintat ons \s the cxistence of salt 15 unknown here, the } apuans 
aiound the houses A favour te dish which never fails Cook then food with v little scrwiter zenerilly one 
at feasts 1s mun/2la, a hind of porridge mide of the third to two thirds fresh witer ind the inh abit ints of the 
grated kernel of the nut steeped in the so call d milk hills never cimit to tike away with them a bamboo tilled 
Curiously enou,h, the preparation of cocoa nut oi Js with sei witer when thicy visit the cor t The Papwans 
unknown have, nevertheless, 2 sub titute for silt, for they ccllece 
The Dioscorea (a7avz) 1s much cultivated in the plinta the tice trurks which ifte: sotkin, for vu while in the 9¢a, 
tions, and 1s 3n condition fo. food from August till ire C ist up at hi hh tices, dry ind burn them, ind thus 
January = It is boiled in water, or when this 15 ditficult cf Procure therefrom a «iltish tusting ish 
Carriage, ro stedin ishes = It forms the principal article [he manufacture of intoatcitin, drinks 15, morcover, 
of diet during the above r imed months notunknoyn amor, the Tapuins — Lhcy tale the stem, 
The Colloc is a (dam) 1s the main article of food fiom Icaves, ind especiuly the root, of 1 ccartun shrub crlled 
March to August Like the azan,it is either boiled or ‘leu (/ifer me thei um? this they chew, and the 
baked Pounded up with giatcd roasted cocoa nut, it 15 rcsultin,, mass when sufficiently masticited, 1s spat out 
made into a kind of cike, which iS In gicat request at With ws much spittle as possible into i coco. nut she ll 
feasts Ihe leaves of the plant are ilso eaten A little water 19 added to this, and, after the dirty green 
The fruit of the Convolvulus (tear gal), of which there looking brew his been ilte rod thioigh some griss, the 


aire two varieties, one red, the other white, is principatly fitz ate, which 1s very bitter and aromatic, 15 drunk off 
Chis liquor docs not taste pirucululy good, 15 15 proved by 


* © Pthnolegisc he Remerkungen uber die Papuas der Mi lay} 1 te in 
Neu Gunca — Reprirted from the Aatunrhun uy Jya@ Ar Stvt b tava | 1 A small carsi, alco mhinedto New ules 
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the grimxces of the natives as they dink , vcry litle, too, 
goes a lonz wiy, fora small wine slissful suffices, in hulf 
an hour, to mtkhe a inan unsteidy upon his legs Old 
people only are allowcd to indulge, for it 1 strictly tor- 
bidden by custom to women and childicn = The Papin 
ev appcus tobe identical with the77 « of the | oly- 
nesiins, only these litter add more w iter 

[he cuss 1s im every wiry more clabor ite thin amon 
the Polynesian abongincs, both 16 2 ads varity ot 
dishes and the use of cuthenwue Though food 1s 
mostly prepared with ser water th Papuains, neverthe 
Iess, know how to roust flesh or ft) h, ot bike at, enve loped 
In leaves, m the ashes \son account of the clunate 
cooked food will not keep lon the } ipuans cithcs 11st 
fe, inthe cise of the Colloc wir and Droscore a) on the 
morrow the remnint of thot whchis towel toe day on 
Tee terse as isthe case with fish, which is frted aname 
diitely after itas caught, und stewed with verzet wbles 
on the following div fy this meine the niulhone of 
miidcew spores and mycelit which mn st fow hours invade 
and pers ide ull food whether roast or boiled, are urested 
in devclopmicnt, and so rendered humks, Lhe men 
help the women in the p eprirition of fool in tit, on 
testal occasions and on the cuter umment of im honournd 
guest, thisis don cntitely by the m nalone Onordin ry 
occasions the husbind cooks for himsclf done id thie 
witc for herself and the childten aput the two scxcs 
never Ct at the same he arth, or ort of the same dish 

Ihe domestic utensils consist of Guth nu irc pots of 
vanious sizes, and of wooden dishes thy ate of the 
following varicties — 

Pots (ab)—These arc uudly of the same ship , 
being alinost round, und tending sunewh it to 1 point u 
the bottom = Lhey are mide ina few cotst alli os and 
in the ncughbounn., isiinds, end, thou ho cncraly re 
pared with gicait cure, how but tow om ment itious— 
these consisttng cither of sttat it lun s tos. of dots on 
small curves evidencly mmpics tons of the muls th 
mountin people do rot under tind this moanufictur , 
and so must obtam thaw pots either by present or bys 
birter 

Lhe wooden utensils (47/7 7 cons1 toflar croundorovd 
plites and bowls, und seeaamvary che ery trac, Considering 
that the only tools used ain them cons ruction ar either of 
stone or Of bone = They ue finally smooth polished with 
tlagments of shalls, and tblich dye as then ribbed an 
Jhe “tabir’? forms, with the weapon the mest miport int 
posscssions and articles of buter for the Papuan 

Lhe snells of the cocornut ved uc uscd 1 plies 
by the lowcr members of rfurily iw i is only fer the 
fathcr of the family or for a gucs cltt foud 1s served im 
the large wooden bowls 

Ahkinl of fotkh wes wused at meals consist of 
a pointed stich oo Thice of these ue oom times thd 
tozetha, and ae then ccrerilly Cured im the han, as 
they also scive the purpose of head sur itches 

The davis a hind of spoon madc from 1 ¢ocor nut or 
mollusc shall, while the s Av 71s midc from a flit 
splinter of kingaroo or pi, s bone, ind ¢ im be uscd cuher 
as a knife or shiullow } oon 

A very impoitint imploment the 71247 —15 mide 
mercly from a smooth shell, in which tecth ire cut with a 
stone. This 1s used to tate the Ubumcen of the cocor 
nut, which is usually only citen in this form 

The unplements ind wins uc is follow “If we look 
at, say» Maclay, ‘thew buildin zs, than /vzoe ev m0cs , 
thar utensils, and then weapons, ard then cist our cyes 
upon the stone axe ind some fiasments of pebbles and 
shells, ce mest perforce bo sre? oth wtaisum ant of 
only at the Ji at fatuene ana shill adipilr tly thes 
savages.’ The axc, which, though them chict noplement, 

18, bO one will deny, a tool simple enouch, consists of 1 

hard, grey, green, or white stone, which has become 
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smooth and sharp by lonz polishing. Hatchcts hive 
heen scen by Machi in the “Archipelago of Content- 
mont ? whith wore mid out of a thick clim (27 adacn) 
sh I, nsteid of from stone ‘1 portion of the stem of a 
toc which his i. brinch pa.smz off at an angle, some- 
whit ke the numeral 7,15 hewn off, ind upon the 1 anch, 
which his been cut off short and shaven flit at the top, 
the stone Lud horizcntuly wd bound fast with lindas 
o1 ¥ rious hinds of tree birks Such an implement ¢ in 
ouly be used to rdv iuntize by one wcustomed to hindle 
it otherwise, crher the stone 1s Droken or nothin, results, 
Phe abor zines however cin with their axe, having a 
cultins cde of only two in hos in bicidth, fell 1 tree 
trunk of twenty inches in diimeta, or cuve with the 
same really tine figure upon aspeu  T very village pos 
sesses alu © wwe or two having 1 cutting edze about 
thice inches broid and which 15 wiclded with both arms, 
while the ordinuy we of two inches cdge is employed 
with the mht um only Lhe stone of the hatchets, a 
hind of 1» ite is Confmed to the mount iun people, ind ts 
not fonnd msuperiluity To owh adult 1s m= possession of 
avy er ood anc, the ]u ec ones bemg kept by their 

owners 15 things of the utmost vilue ind ruity 

J ausments of tlints and of shcils are used to put the 
finishing touches to wo k done in the rou h with the 

stone inc, the shells bens picferred to the flints, as being 
not so biitth = ALL sores ot devices cin be ¢ urved upon 
bunboo with shell fri merts The gicrt combs of the 
} ypuins and the bunboo boxes in which the hme for 
betel chewin 1s keot, as well as their attows, furnish 
no tances of this art 

Thee? 2 tis v pointed or flatly split bone, havine the 
shape cith 1 of a dizzer ar of a chi cl Tor the fist 
nuned pate m the bon sol the cusowiuy id (but rarely) 
tla cg of mam uous | while those of pis and of 
dos are Cuploed for the litter form The ‘donsins ’ 
aye use Lfor atan cithcr riw ot cookcd fruit, and tre 
yoorily curied on the um, being supported by the arm- 
Lin 

\ knitte is mid from the bimboo by 1¢movin 
mer Woods fibres at th cd cot ufragm nt, se that oly 
the Shap diceous outer part as ictune | With this 

moat mdfiait andvesr tibles ue cutup while the Zo, a 
i> vt tscd for cutuuz, but only tor splitting and 
p cre * 

Phe Wee pons comps — 

1 dhe “*er , vy sp ue oused for throwing, about 
Gf Sin inden th, and mide of a hard, hewy wood — It 
is the most dinvcious and most universally usca of the 
f ipiin we tpons 

> Lhereis also vionzcr, bit lighter, spear the sez 7 ar1, 
trped with a sharpened piece of binboo, which after a 
victim his boon strack, breaks off from the shafe and 
roan oan the woun | 

> the wv 718 t bow, vbont two yirds long, the string 
of which is mide frcim biumboo 

1 The LILO NS, es pe . jure rb)ut one yaid long, of 
which the tip is as much as athnd or i. quarter of the 
shift m ten th, and 1s somctimes provided with bubs, 

s Ainost din crous hind (fanovyw, / 2 om by nime, 18 
of the sume sive as the prcecding, but resembles the 
sy ageem howing a bioid bamboo tip For c itching 
fish there is yet another vit ty of anow, the susan, pro- 
vided with four or five points Whin fishing by torch- 
I ht, the Paipuins use the 77, thatpoon with numcrous 
tros of hardencd wood, and turnishcd, in order that it may 
not sink, with a bamboo shift. 

‘The inhabitants of the nexhbouring islinds = 72/7 Bo/2, 
Frm homba, Gite, Lida, Ac -posscess im addition 
luae shields, about 1 yard im diameter, mide out of a 
hetd wood, and ornamented with cuvings Miklucho 
M ulay’s coast nughbours had nothing of the kind, In 
some of the villages he saw long flat sticks, about a yard 


the 
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and a half in length, which must be wielded, much lke 
the large ancient swords, with two hands * 

Sling-stones are also in use in time of war The prin- 
cipal weapon of warfare, however, 1S the above mentioned 
chadea, which 1s dingeious up to a1ange of from thnty five 
to forty paces ‘I he ar:ows can scarcely be considered dan- 
gerous above fifty paces range, because they are too light. 
In wai time, ind m hog hunting, the tips of the sperrs 
and arrows are rubbed with a red eurth, but the Papuans 
in this neighbourhood do not poison then arrows 

Regiding the dress and oinimcnts of thy Papuans 
the sole aiticle of clothing of the men 1s the wa’, . hind 
of cloth prepared from the bark of trecs, having a Icnzth 
of more than three yards and a bicadth of about a quir- 
tcrof ayiurd This article of dress 15 manufictured in 2 
way simu to thit of the “fas of the Polynesians , the 
outer layer of birk 15 detached, and then bcaten with 1 
piece of wood upon a store until it becomes soft and 
supple, after which it 1s dyed with a red euth It 1s 
worn thus onc cnd hiwing becn held fast on the belly, 
at the navel, the cloth 1s passed between the legs, and 
then cariicd sevcral times round the w ust, the end being 
finally ticd with the first end in a knot at the back As 
much traction is exerciscd upon the pirt which 1s pushed 
between the k 2s, the anterio: end comes to hang down in 
front The coiresponding dress of the females, 50 
called wa/, consists of frinzcs about hilf a yud long, 
fistened to 1 gudle, which hings down im thick clus 
tcis as fur as the knees, and does not embutass the 
movements of the body This » iwmencis zenerilly dycd 
in blick wdicd horizontal stripes In some villazes the 
mal of the girls up to the time of mart ye consists of 1 
gudle, to which two bunches of dyed bist are attached 
one hanging down in frort, the othe: over the middle ot 
the buttocks, and when they sit down thoy 
pull the hinder and longer bunch betwccn the legs [These 
young ladies iso curry on cither side of thar buttocks orn) 
ments of shells and coloured fruit stones Isncsides the 77 7/, 
the Papuin, possess lon and broid pieces of cloth stmt 
larly prepued which they wor over the shoal ders in the 
mieht and culy moining, 1 protection azunst cold 

The ever constant Compimnons of the Paipuin ace his 
Jil: and his (22 The former 1 1 small bac uric I 
round the nech, contun nz tobt coo and vinous small 
atutelos while in the litter, which ow Tuc: ands shun, 
over the Icit shoulder, he carr) 6 1 box of quicktime for 
betel chewing, his pasa, s Jeffs and 77, shells, ind 
biunboo boxes contuning ted and blick dyes ind other 
necessities These bigs uc woven out of variously 
coloured thrcads, ind ommnamentcd with shells 

Phe men carry on the upper arm, rbove the biceps, 
birecicts called s7i24, utfully woven out of bark or gras 
and ornimentcd with shell, Stuck in such 1 ring the 
donvanis cirried = Similur rings, o1 bangles sawed 7 
s¢ ¢é¢—are worn ibove the cal es) A hizhly prized orni- 
ment, worn hingin,, from the neck over the breast, is the 
bul va, wild borrs tusk 
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THE MUSEUM OF COVUPARATIVE ZOOLUG) 
CAMbAIDGI, US 13 


ae Report of the Muscum of Comparative Zoology 
for. the prst you, whi h his yust a ached this 
country, 15 of zrcitintarest wit nvesus an account of the 
wry in which the supporters of this noble Tnsutution have 
cndc wowed to meet the dlow it sullcred by the prem vture 
deith of its founder The Pemkesc School of Natur 
History succumbed, we know uteri fit stru te, but at 
docs not at all appear that the Museum of Compu ative 
/oology 15 likely to follow us example A fund ot 200 600 
dollars has becn taped by publ subscription, 1 4 
memory to Ariuwsiz, which 15 to he devoted to the com 
pletion ind endowment of the Muscum and the Stite of 
Viassiuchusctts has ,ranted ot fiithes sum of yoooo 
dollars to the The object As mor thin the amount, 
stited to be necessuy for the purpose has thus peen 
icecived we trust there cin be no doibt that the do sied 
object will be utamed, ind the buildin tuished ind tts 
stiff «ndowed ucording to the plins formed by the late 
Piofes or Azissi7 
Ihe zencr il work of the issistints in the Ves wm of 
Compu itive Zoolozy during the pist yeu his we ve told, 
“as usurilconsistedm unlyim prep, mata ils for exhib 
| 


+ 
3 


tion ind packing the duphivate collections for cxchinse ” 


The lite Piotcsso: AL ussiy accumulated isis well Known 
chormous masses of spcciumens of cvcry clus in alcohol 
Lut the present Report srys 
“ The gicat difficulty of prescrsin) wcoholic collections, 
the unple isint niturc, ind enormous cvpense of the work 
mike it impcritive, not only for stotige, but still mon 
for exhibition purposes, thit they should be restricted to 
© minimum, ind limited iw fa as possible to those 
clisses where no othcr mode of preservition is practic rb ¢ 
| }h constintly nercarsings frciltt cs of travel, the compari 
| tive *COnomy with which fi sh specimens cin b studied 
the upcnorty of such wotk with proper appliance — to 
thit of the Mus am, the duly increasm oninnh a of 
workars who ue able onth s ashore orin the till to 
p oluce results mnattun ible by Musetun ctudy bon 
show thit the tune his come when luyre collections must 
naturuly be upplarm nted by zooly roabstations oth, 
wncronce estiblishcd at properly selected localtih owl 
enible Vuscums to disp nse with miich thit ro ono. 
| crccecdingly castly They will become, for certam deol 
Iments at least, chiefly depositone where the rceor ! of 
work done 1t the st tions —the ar hives of nutmal semnec, 
so to speik —will be picscrved , so that, whil ther use 
fulness for the gc aerial instruction of the public ind of ou 
hi,her institutions wall not be diminish do they mut 
here ifter be useful to the ontsinu in coth ator in be ome 
| whit more limited field ” 

[here cin b no doubt of the saricity of these remarks. 
[hey should bt well considered by the supporters of the 
\quianums now springing up im cvcry ducction, which 
might ¢asiy be so arin ed us to be uscful also ag /oolu 


The men also wear bioad earrings of turtle shell or of | (ic ul Stations Ike that at Nunles 


wood, or in default of thesc, pieces of bamboo, longish 
stones, or flowers The women hive two kinds of ear- 
rings. From eithe: eat lobe hangs one or sevcril rings , 
or from the upper ede of one cu ther pisses a cord 
across the forehead to the corresponding prrt of the othe 
ear, while from eithe: extremity of the cord a bundlc of 
white dogs’ tecth hangs down on the side of the neck 
the womcn also have two bags—wan. /2 2ua—which are 
much larger than those of the men, and are crrried on the 
back, slung by a band round the forehcad. In one of these 
Tuitis brought d uly from the pl intations into the villages, 
while in the othe: the newborn children, or clse young pet 
Pigs Or puppies, are carricd. J C GATILON 


(Zo be continued.) 


* Could these not be used. hke similar weapons 
; employed by certiin tnbes 
inthe heart of Africa, for parrying blows ra Cc ‘Gr : 


Ihe most important addition mide to the collection at 
Cambridye in 1875, appears to hive been thit formed by 
Vr Alexander Agassiz during his expedition to Poru ind 
Bohvia This, we irc told contauns a 6 fur representa 
tion of the Iauni of the high plateau in which Lake 
Titicaca 15 situited’ A preliminiry account of the 
miteri ils collcc ted 1s now being published in the “ \iuscum 
Bulletin” Ihe fishes und reptiles will be desciibed by 
Mr Geimin, the fossils by Prof O A Derby, the crus- 
tacet by Mr Jaxon, the rds and munmils by Mi 
Allen, and Mr A,z1»s17 hopcs, him clf, to be wleto givea 
shoit account of the physical geography and geology of the 
district 

© Annual keport of th Traistecs of the Mi eum of C mparitive Z ology 


at Harvard C Hog in old, — to,ether with th Keport of th Cur itor 
tothe Comm e {the Mascum, for 1roze By tn 167€ 
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Thanks to the generosity of the Pacific Mail Steamship 
Company in passing the baggage frec, Mr. Agassiz and 
his companion took to Peru a large outfit in the way of | four groups :—1, the metropolitan ; 2, the short provin- 
ropes, dredyes, sounding-leads, thermometers for deep- | cial ; 3, the medium provincial ; and 4, the long provin- 
water temperatures, and all the necessary materials for | cial. The first group consists of wires passing to points 
| 
| 











current is simultaneously retransmitted on many different 
lines. These lines may be considered as divided into 


preserving large collections, in London ; the second of wires passing to towns within 
Though they were greatly disappointed in the variety of ' a moderate distance of London, as Brighton, &c.; the 
animal life found in the lake of Titicaca and the surround- | third of wires passing to greater distances, as Hull, &c. ; 
ing shore, they took some very intcresting deep-water | and the fourth of wires passing to towns or places ata 
temperatures (to a depth of 154 fathoms), and completed a | considerable distance, as Belfast,'! Edinburgh, Guernsey, 
preliminary hydrographic sketch of the Lake, which has | &c. In each of the four groups the London ends of the 
furnished valuable 1 esults, and done much to explain the | several lines are brought into direct connection, each 
poverty of its animal life. group having its separate battery and relay. On these 
The success of the Memorial-fund, of which we have | four relays (the two at the left hand and two in the centre 
spoken above, will, it is anticipated, enable the principal | of the six shown) the current from Greenwich acts, and 
ideas of the late Professor Agassiz to be accomplished, so | in each relay circuit the local battery current so divides 
soon as the necessary additions to the buildings are | that a portion of it passes out on every wire of the group. 
completed, The distribution in London takes place every hour ; 
‘Phe foundation will then be laid of an institution in | these wires, being used for time-signal purposes only, 
which the claims of college-students, of teachers, of special | remain always connected to the metropolitan relay. ‘To 
students, of advanced workers, and of original investigators | the country, distribution is made twice only on each day, 
will be considered, as far as the means and _ space of the | at 1oh, A.M. (by the new chronopher), and at th. P.M. (by the 
establishment will allow. ‘The public will find in the cx- | old chronopher), using the wires of the ordinary telegra- 
hibition-rooms all that is likely to be of interest from the , phic service, which have, in consequence, to be specially 
stores of the institution, labelled and arranged so as to he | switched into connection with the chronopher. The 
not only instructive, but suggestive. action at both hours is similar ; we shall therefore de- 
“(Of course time alone will cnable us to fill out and | scribe only the roh. A.M. distribution, which is the more 
complete this plan. We shall be compelled at first to ' extensive. Shortly before toh, the chronopher clock (not 
make a very unequal exhibition, but as the blanks become | shown in the sketch) sets in motion the clockwork train 
apparent they will be filled. _ shown in the centre of the drawing ; this turns over on 
“Fyrom our stores necessary matetials for the constantly its axis the tlat bar (extending from side to side across 
increasiny number of students are to be supplied, and one | the row of upright springs), which pushes the springs 
of the chief duties of the Curator must always be to meet , backwards, each one out of contact with its corre- 
the reasonable demands of those charged with the instruc | sponding little square stud above. [cach spring is in 
tion, by supplying them with ample materials suited to the | connection with a distant town or telegraph station, 
wants of the different classes engaped in study at the , the corresponding stud communicating with its particular 
Muscum. he special students will have at their com- '! speaking imstrument in the London office. As soon, 
mand, under proper regulations, in the store and work | therefore, as the springs are pushed back, the speaking 
rooms, of the assistants, the materials of the department , instruments become all cut off, and the springs (repre- 
in which they are interested, senting distant stations) remain in contact with the long 
“Lo the o1ginal investigator the resources of the ' bar. ‘This bar consists of three insulated portions, one 
Museum will always be available, under gencrous restric- | for cach of the three groups of provincial wires, each 
tions, with facilities for the publication of investigations | having its own battery and relay as before mentioned, 
made with Museum materials, as far as the means of the | and when it comes into contact with the springs in the 
institution will allow. On the completion of the additions | way described, the distant stations all receive a constant 
proposed at present, the Museum will thus consist of current which serves as warning. On arrival of the 
several departments of natural history, formerly separated ' Greenwich current at the chronopher the relays act and 
in the University, and now all moie or less intimately | reverse these battery currents, and these reversals of 
connected.” current indicate at the distant stations the hour of 10h, A.M. 
In concluding our notice of this report, we shall, we are precisely. Shortly after 10h. the clock-work train causes 
sure, to be heartily joined by every European naturalist in | the long bar to turn back into its ordinary position, the 
wishing that these excellent plans of the Director of the | springs become restored cach to its respective stud, 
Museum of Comparative Zoology may be speedily and | bringing the lines. all into communication with their 
efficiently carried out, several speaking instruments, and the ordinary tele- 
graphic work goes on as before. Of two relays on the 
right in the drawing, one (by action from the chronopher 
THE GREENWICH TIME SIGNAL SYSTEM» | clock) opens out the relay coils a few seconds only before 
the hour, and so prevents interruption from accidental 
II. currents in the Greenwich line ; the other is concerned in 
WE have now to speak of the use made of the time | the Westminster clock signalling, spoken of further on. 
signals beyond the Observatory walls, and will first | The galvanometers are for showing the passage of the 

refcr to the hourly currents passing to the Post Office. The | yarious currents of which we have been speaking. 
original time-distributing apparatus was comparatively In some cases the current drops a time-ball on the roof 
simple ; afterwards Mr. C. F. Varley devised the chrono- | of a building, in others a model time-ball is exposed to view 
pher, an elaborate system of switches and relays provided | in some place accessible to the public ; sometimes the 
with an accurate clock for opening and closing the current acts onan electric bell, or ordinary galvanometer, 
switches at the proper times, and forming together a and in some cases a gun 1s fired. The last-mentioned 
coinplete automatic system; but on the transfer of the manner of communicating time to the public is one of the 
central tclegraph station from Telegraph Street to the new most generally useful for ordinary purposes, provided that 
building in St. Martin’s-le-Grand, it was found necessary the observer makes allowance for the rate at which sound 
to add a second : nd much larger chronop her, shown in the I It is to be remarked that although the signals pass into Ireland, Green- 
accompanying drawing. It is to this apparatus that the wich ume is counted only in Great Britain, Dublin time being counted 


: ee : ; 1 aI i throughout Ircland. In regulating clocks in Ireland by the Greenwich 
Greenwich wire is led, and by which the single Greenwich eignais, allowance has therefore to be made for the constant difference 


* Continued from p. 5. between Greenwich time and Dublin time 
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travels (about four miles in nineteen seconds) Tuime- 
guns are thus automatically discharged at 1 PM daily at 
Newcastle, Sunderlind, Middlesboro’, and Kendal 

The action of the apparatus, both at Greenwich ana 
in the Post Office, 1s entirely automatic Still, in the 
extension of the system, inquiries have sometimes been 
made as to the degree of exactness of signals reccived 
through the chronopher , the accuracy of its transmission 
has therefore been tested by direct experiment One of 
its distributing wires was connected te a wire returning 
to Grcenwich, so that the current leaving the Royal Oh 
servatory to act on the chronopher could be directly 
somparcd with that received at Gieenwich from the cbro- 
nopher The currents were made to pass through galva 


= | 
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ki) 2 —New Chronopher (or time distributing yy piratus im th 


the large instrument room of the cential telegraph station 
a “sound” signal is established in connection with the 
chronopher. When heard at 10 AM, the clerks, being in 
readiness, immediately transmit signals by their ordinary 
speaking instruments to above 600 offices in direct com 
munication with the central stition, including those in 
towns not supplicd from the chronopher, the London 
ofhces, and the principal London railway termim. At 
many of these offices the signal is redistributed to others 
radiating from them, and so practically regulates most of 
the post office and railway clocks of the country— these 
in their turn, insensibly as it were, regulating the clocks 
of the Surrounding districts 

Thus, either by the accurate chronopher signal, or by 
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nometers placed side by side, but there was no sensible 
difference 1n their indications It follows, thercfore, that 
entire confidence can be pliced in the distribution by the 
chronopher 

As showing the eatent to which demind for the auto 
mutic chronopher signals has incic wed, it m iy be men- 
tioned that fo. some year past the Arite hk Postal Gitae 
has contained a tinft of annual chuycs for which the 
telegraph depiitment will supply such signals und mim 
tain the spccial connecting wires, both in I ondon ind the 
country. 

The automatic uly transmitted signals wre scicntitic ally 
accurite, but a very extensive prictical distribution of 
time 1s also mide duly at 10 1M by hand contact Jn 
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Central Postal Lele,raph Offic St Murty | Grand 
the arrangement spoken of in the preceding parigraph, 
the roh, current each morning fiom (sreenwich, through 
the Post Office telegraph system gives time simul 
taneously in all parts of the United Kingdom 

One of the chronopher hnes in London pisscs to the 
clock tower of the Westminster Palace, and hourly signals 
are received at the clock for its neccssary rating and 
adjustment It is, however, in no Way controlled or 
mechanically acted upon by the time currents Prac 
tically, the clock requires to be very 1arely touched , if 
change becomcs necess1ry, if 18 usually made by idding 
to or removing from the pendulum small auxiliary 
weights ‘The clock also completes a galvanic circuit at 
a certain time daily, and so transmitting a signal, reports 


II2 


its rate at Greenwich. The statement of the Astronomer 
Royal in one of his annual Visitation Reports, that the 
rate of the clock “may be considered certain to much less 
than one second per werk,” does not, we belicve, over- 
estimate its performance. As regards its absolute vari- 
ation from truc time, we find, according to his last re- 
port, that on 83 per cent. of the days of the preceding 
year its crror was below one second. We may mention 
that the clock has a gravity escapement, that the com- 
pensation of the pendulum is entircly metallic and gence- 
rally similar to that of the Greenwich Sidereal Standard 
(described in our article on that clock), and that the first 
blow on the bell at the hour is true clock time, it having 
been made a condition in the construction of the clock 
that there should he no loss of time in the first stroke. 

So far as regards the work done from one of the wires 
passing from the Koyal Observatory ; on the other, ter- 
minating at London Bridge, currents also pass from 
Gree wich hourly, which, with the exception of that at 


1 P.M., are pliced at the disposal of the South-Eastern ' 
Railway Company, who inrcturn give to the Royal Obser- | 


vatory, fortwo or three minutes daily at 1h., communication 
between London Bridge and Deal for the purpose of 
dropping at the latter place a time signal! ball belonging to 
the Admiralty, placed on the old semaphore tower (part 
of the now abolished Navy Yard). | or communication 
with Teal at 1h. a clock at London Bridge (one of those 
before spoken of as being controlled from Greenwich) 
automatically svitches the Greenwich wire into com- 
munication with a wire on the main line of the South- 
Eastern Railway. Other special connections are also 


daily made at Ashford and Deal before the current can | 


pass uninterruptedly from the Observatory to the tine- 
ball ; iminediately a‘ter 1h, the wires are restored to their 
former positions. ‘Te ensure that the ball has fallen 
properly at th, an arranzement exists by which, a‘ter 
its discharve and b fore it has completed its descent, it 
mikes such momentary changes of the wire connections 
as cause a “rectum” seni to piss to Greenwich mn 
cating that it iw fallen. ‘Phis bul was establ shed by 
the Adiniralty to give Greenwich time to shippiny in 
the Downs, and has been in use since the yzar 18550 It 
1s placcd under the sup.rintendence of the Astronomca 
Royal, who in his annual Visitation Repoits gives statis- 
ties by which we can judge of its practical working. LE s- 
amining these reports for the last few ycors we tnd, on 
the average, that about once in two months the ball was 


not raised on account of high wind, and that about once | 


in six weeks, from accidental telegraphic fault, there was 
no discharge. An crroucous drop appears to be rare, 
happening once or soina year, When such dovs occu, 
a black flag is al oace hoisted as indicatioa of insotihe, 
and the ball is then dropec |at eh. The etic ient woiling 
of the ball, thus distant froin the Observatory, 1s con 
sidered by the Astronomer Royal to be mainly due to the 
establishment of the return signal which tamediitcly 
makes known at Creenwich whether the ball las fallen 
in the usual way, 

Ixcepting the th. currert, used as described for the 
Deal ball, the remaining houwly currents to London 
Bridge are distributed by Mr. C. V. Walker mainly on 
the lines of the South-Eastern Railway. For this distri- 
bution the clock at London Bride, already spoken of, 
switches at differcnt hours different wires into connection 
with the Greenwich wire, and so passcs on the Greenwich 
current ; at some hours it goes to the office of the Lritish 
Horological Institute in Clerkenwell, for the use of watch 
and chronometer mickers. 

It will be seen that the country generally is well served 
by the system now described, but a useful catension 
would be made by the establishment of authoritative 
signals in favourable positions on our coasts, for the pur- 
pose of giving to mariners the means of obtaining Green- 
wich time and approximate sea rates for their chronome- 
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ters after leaving port. One coast signal only at present 
exists—the time-ball sct up at Deal, as already de- 
scribed. Some few years after its erection, however, it was 
suggested that a time-signal should be also exhibited 
every hour at some headland of the southern coast, and 
after some discussion of localities, the Astronomer Royal 
proposed a detailed scheme for showing such signals on 
the Start Point. And more recently the Shipowners’ 
Association of Liverpool made inquiry as to the facilities 
for exhibiting a similar hou:ly signal on the Tuskar Rock. 
Neither of these schemes has yet been carried into 
execution, but, excepting the question of cost, there seems 
to be otherwise no difficulty. 

It was indicated in an early part of our article that one 
of the objects of connecting the Greenwich Observatory 
with the telegraphic system was the possible determina- 
tion of differences of lonvitude between Greenwich and 
other observatories by the exchange of galvanic signals, 
and since such connection has existed, many important 
determinations of the kind have been made. We cannot 
here enterintoany detailed description of the different plans 


_ that have been from time to tine employed in practically 


carrying out such opcrations : it will be suflicicnt to say 
that the longitudes of the principal British and of some 
continental observatories have been thus determined, On 
two occasions Atlantic cables have been employcd for 
fixing the positions of points in America, and more re- 
cently (in connection with the Egyptian expedition for 
observation of the late Transit of Venus) the longitude of 
Cairo has been by similar means determined. In the 
latter operation signals were exchanged between the sub- 
marine cable stations in Cornwall and Alexandria with 
perfect success, through one unbroken line of submarine 
Wire. ‘The telegraphic method of determining longitude 
is one of (he Most accurate th it can be employ cd. 

The connection of the Koyal Observatory with the 
telegraph assists seicnuitic inquiry and even commercial 
chterpiise in various uncvpected wavs. Capt. Heaviside, 
Ride, having recently been engiecd with some pendulum 
experiments at the Wow Observatory, i. only became 
ne ecosary to connect the teleeraph hne at Greenwich to 
the Sidcical Stand ud fora few mimutes daily, to enable 
hin touiceeive seconds signals through the Post Office 
wiles, and so refer his observations directly to the Green- 
wich clock. Also, in the Inying of Atlantic cables, an 
accurate hnowledse of Greenwich time beims of the 
gicetest mportance for the exact navigation of cable 
ships, Greenwich time has on such occasions been daily 
passed from the Poyal Observatory through the cable 
osclf, es it was being submerged, to the ship. 

Our ebject has been staply to describe the Greenwich 
Lystem, but we may mention that the plan of telegraphing 
tune, first cairied out at Greenwich as part of the daily 
routine, has since been adopted in other places. In Britain 
much has been done at the observatories of Liverpool, L.din- 
burgh, and Glasgow, for the dissemination of a knowledge 
of accurate Gaccuwich tae, both by public clocks and 
public sigtals, ia the viciaities of thos, citics. A time-gun 
is fired daily both at Liverpool and [edinburgh by signal 
from the observatories of those places. ‘Time-signal 
systems in connection with obscrvatories are also in 
operation in various of our colonies, and in places abroad. 
In the United States of America several very cxtensive 
systems have of late years been established, and it has 
recently been proposed to regulate the clocks of Daris 
from the Paris Observatory. 

‘The system of employing the ordinary telegraph service 
of a country for the daily transmission of time in many 
directions from a fixed observatory shows the benefit that 
may sometimes ensue from uniting fora special object 
the powers of two separate institutions of totally different 
character. The astronomcr must for his own particular 
work obtain from the face of the sky that which, espe- 
cially in our day, is also so useful to mankind, an accurate 
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knowledge of the flow of time, ‘This he cin, with shizht 
additional trouble, communicate to the external world, 
althouch wanting the meins of promulzation to ny 
gieat extent lelezriphs, on the other hind, cvictly 
supply this wint, anican spreid abroid im all directions 
the astronome: s infurmition JD forc the transf 1 of the 
telegraphs to the Staite, the successful worline of the 
Grecnwich system wis due entircly to the existence of 
amicable arrin. -ments entuiedinto by both puties Put 
now thit the time sini system is asi wel, onsohd ited, 
it might well reccive gr fer devclopnont = The principal 
clochs, and those of pub't institution , in ow buse citics 
and toins, London u cluded, should be mote directly 1¢ 
gulsted than 15 at present the crise by the iutomatic sions 
which cin be so 1cadily supplicd by tclejriph, and which 
might usualy be recenved (vit Westminster) m the clock 
tosa: or chamber, for d rect comp uison w th cich pu 
ticuluu clock In Ju c towns one wie could be made to 
serve for miny buildings in ithe cost force. bthus gre ath 
reduccd 
The efficient te, dation of public clocks in the wo 

mentioncd is howcver athin entuely for the considcrt 
tion of the municiptl bodics in the vaou cities ind towns 
concerncd Lut it 1s otherwise with the question of the 
est blishment of si nis on our coasts for the gning of 
Greenwich time to outwud bound or pissing vesocl 
This 1s a mittcr not mculy of local, but of notional 
inturcst , and since the whole subject of the sifcty of out 
hips at sot 1s now under the considcrition of the 
Imperial Le gislituic, 1 secms a proper timc to direct 
attention to the uscfuliae 5 of such coist signils, as 
tending ducctly to the insmovement of navizition, ind 
thercby contnbuting in an importint degree to the furthez 
protection of shippin,, 
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AV [1 all our aceent Fnowledge of the Northern 
Taunt, aid the ampk opportunitie of the S ou 
dan wiin paturibst , the uml in question stall sms to 
hive ev ided a thorou h scrutiny and complete soluuon of 
thewhy und wheref re of it ramubkible mgretions Len 
consecutive Sun 1s) pentin Norway hiv ied Va W 
Duppr Crotch,’ in studying the ci tum, to propound 1 
novel view as to the impctus of its reCunent mruptions 
Pissing by the tridiuonal lore respcectins ats sudden 
Ippcarance m myn ds, he discountcnances the lates 
informed waiitars cxplinition of hun cr, or cf the ap 
prowh of severe werther, bein the cruse J ven “su 
vival of the fittest, with its ca,cn! subsidiary cliuse , 
iwwcordin,: to ou wthot, fils to sre t a substantial 
icason, for, is le ob caves, none of the trivellers su 
vive so This, own theory is a very simple onc The 
ban ls cl migrints always beid westwud, and at Tit, 
In diminished jumnbers, pp oaish m th ser In one well 
authentic ited instiunce (Collet), 1. sh p suled for tifte u 
minutes through i swarm, the wae bem, liter ily alive 
with them far athe ¢ye could rerh This migiito y 
instinct, Mr Croch assures, yo leacdituy, them pr 
venitors mi the good old times ci colo cu age huag 
sojourncd in a dail of plenty, nov submir, d bon ot 
A. “sa ao, WS E-s A kes part. a. aon hs 


thy. Aal .ases Woy," ioyees ‘ 41 
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complctcd in onc year, as formcry supp osea, nor do they, 


i strcd, form processions and cut then was throw bi | 


Cbstuhks, but biceding severil tui s ma the ses cn, 
they zather mm bitches, and ut intery us m the amove woot 
ward) Their pu,micity, he states, ts astonishin , and tc 
'pProach of any imunal, or even the shadow of a cloul 
Wouscs the an,er of this sinall cicature bheaguinca p ,, and 
they back azainst a stone o1 rock uttering shill defiance 
Our author found, in most examples, a bare patch on the 
rump, duc to their rubbing against the said buttiess of 


1 Ina pyer read before the Linnean Souety, May 4 
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suppoit when 1 bw) He wondersw hy a bare pitch, und 
not a Callosity, should not iesult fron. this inn ite, pr 
rently hereditiry habit They cross wide Likes by swim- 
mins, but when m the water they uc cisily frightened 
and Jose ab adea of dirccte 1. and ue incvitibly drowned 
by l sh ht rat(lings of the Surf. Its eins the roindeul 
trample them under foc wheneve ti chince mes occu, 
and other enemies in the ship cf lowe in, riprctous 
buds and smill carnivory tim the numb is ccnsde ibly 
a the Temmings in force drive we twird the write: 


also culled attention to tne fit thu fossa romin, 
am the Lemming exist in Inglind, wow wviten 
thit the iwunimial had penethited bith 1 before thi 


wlind wiv scvered fiom the continent Ihe suly ct 
utogcthe: 16 imo t interesting ind su, csottve or, wel 
worthy of the imvcstr tron ind observ te ton of northern 
soourners Fver the tceent view of Mi Cinth a 
sucms, does not sct the whole qrestior uo rst There 
possibly miy be some physicd ci phystolo 1 al reason 


lundcuneaith, it all events it is certunly vanul ible hew 


1 scttled westward course ts that chosen culling to mind 
the similar direction which 1.cc5 of men uc iwoumed 
to follow 


LIT) 1 VCMLITIS TSLINDS 


hoe hepoit inentioncd below 19 dated 2oth Vay, 1s 5 

ind refers to two visits mide to the Isliads ot the 
Sc chelles proupin rd of und S740 The aslinds vi ited 
by Mii Tlotmne were Mahe Prastin, Silhouctt., ) ad) uc 
Bo acite, Curmeusc Aux Fre rates St. Anne, ind Vu 
Cols Lhe sod, clinnite ind products of the whinds utc 
very similu, so that the remarks made are equally ipph 
etblo to ubofthain The climiite is healthy, altho hthe 

inds uc situited almost under the cquitor, and the 
( cide Villey in Withe whichis uoan clev ution of £50) 
leet vhove the sei is pointed out as bein, especialy 
dohioatful oS The 5 iwcn ate two the wim and wet 
dunn the north west monsoon fiom October to April 
ind tic con pu ttively Cool and diy oy on from ‘yal to 
M tobar Thea unfal dui the ycat ds al out yo meh 
mo tot which falls durmy the wet seison 

Some of the 1 tinds hue high snountun poth, 2 
Mine with am clevation of 3 000 fect, and Silhouette with 
in clevation of 2540 fect, the highest land in the otha 
Dlinds 1) |ess thin J 500 feet Li ooas off n exist 
etween the base of th mountun and the tt indy 
be ches which exist im ull the islinds In for aes ton 
crocodiles wore abundint in the ligouns, but uh y hive 
nov been evtirp ited 

The is'inds are granitic with veins cftriap Cor Ticefs 
ure tbundint bat of small size, the Ta coe bum, on th 
no theistol Miulu andthe noth cout vals uth ve tel 
Pion Lhe urfice of the islua ls 2 moaitunois ind 
uncdu! itin Gaaunite boulder ue ormion int ucmo t 
humerous, neu the mounten top ud ntache torr of 
rings Phe soilas rich and ca, abl of producin oan, 
hind of © op peculiar to ta trope In mainy plice 
hhovcven, the sol ho becn sy a heck aviv, and seme of the 
tlinds.te lost bu rock ther i auch unculuvat a 
Cul tu ,teucr proportion of vouch ts, oot but eco 
mtu‘: Tbome tac people are c thes. tou lizy of too 


Lhe clicf pr duc of the islinus is cocorrut ol and 
fine Th plantations cfeo oe marty iris the incre wing, 
ma meay Of the youn, plans ue mow beuin,, which 
they CO When ten or twerve ye ts OL The value of t 
plintiionda full bean ts tbort three shillin ss per tree 

raonum  Jhe ois catricted by the old prunitive mill 
which his becn u din Ccylon 1n 1 clsewhcre tor hundicds 


j of ycars The fibie is esti icted by machines y and will soon 
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form an important item in the exports from the country. 
The cocoa-nut thrives very well in the Seychelles, and 
plantations exist from the sandy beaches up the slopes of 
the mountains to elevations of from 1,000 to 1,500 feet. 
Tobacco was formerly much cultivated, and was of very 
fine quality, but the imposition of a tax on tobacco seems 
to have stopped the cultivation, and Mr. Horne says 
“ the value of the tobacco grown would scarcely suffice to 
pay the tax, independently of the return which might be 
Sugar-cane is cultivated to a 
small extent to make rum, but although the canes are 
magnificent, the yield of sugar is small and unremunera- 
Cotton also grows remarkably well, but the cultiva- 
tion has died out since the abolition of slavery, owing to 
The 


expected for their labour.” 


tive, 


the want of labour during the picking season. 
chocolate plant grows freely on waste lands, and its 
culture is progressing. Vanilla has been planted in 
several places, and these plantations will shortly be 
bearing. 

Maize and rice are but little cultivated, although in 
some places two crops of the Jatter might be obtained each 
year, 

Spices, as cloves, cinnamon, nutmegs, allspice, and 
pepper thrive well, Clove trees are abundant and attain 
a height of 4oto sofeet. The islanders gather the cloves 
in a reckless and extravagant manner, often feliing the 
trees when the cloves might be reached by a bamboo ladder. 
The cinnamon is the bitter cinnamon, and is comparatively 
worthless. The nutmeg and allspice trees were introduced 
in 1871, and here thrive well. Pepper (/¢fer nigrum) 
is abundant, climbing over the granite boulders like ivy, 
and much might be made of it ifa few Chinamen or Malays 
were introduced. Vegetables are very scarce, chiefly from 
the indolence or indifference of the inhabitants. Manioc 
and swect potato are abundant, but yams are very little 
cultivated. The inhabitants obtain most of their food 
from the Colocasia esculenta, Arrowroot has been planted, 
and ginger, turmeric, and cardamoms might be easily cul- 
tivated. Mr. Horne recommends the rearing of  silk- 
worms and the cultivation of coffee. Mulberry-trees 
grow very readily, and coffee seems formerly to have been 
cultivated. The only drawback scems to be the want of 
labour. Pine-apples are abundant but of inferior quality, 
while oranges are common and cxcellent. Limes and 
bigarades are not uncommon, and lime-juice was formerly 
manufactured to some extent. Other tropical fruits, as 
anonas, bread-fruit, &c., are common. 

During Mr. Horne’s two visits he collected about 400 
species of plants. About half that number are plants 
inhabiting all tropical countries, the greater portion of 
the other half will find congeners in Madagascar, Eastern 
Tropical Africa, Southern India, the Malay, Polynesian, 
or Oceanic Islands. The Flora of the Scychelles has no 
affinity to that of the Mauritius, and Mr. Horne con- 
siders that the rclations to the Flora of Madagascar 
will be important from the similarity of geological 
formation and climate. He also thinks that the Sey- 
chelles Flora will have much in common with that 
of Eastern Tropical Africa. Mr. Horne’s specimens 
have becn sent to Kew, and will doubtless be dc- 
scribed in the forthcoming Flora of Mauritius and the 
Seychelles. The Flora seems small, but vegetation is in 
many places scarce, owing to the occurrence of fires and 
from the ravages caused by the reckless felling of trecs. 
Much of the ground is covered with dry Palm and Pan- 
danus leaves, which easily take fire. ‘The fire-tracks are 
readily distinguished by the age of the trees and shrubs 
now found growing on them. 

The palms of the Seychelles are very interesting. The 
first is the Coco-de-Mer or Double Cocoa-nut. It abounds 
at Praslin, in a ravine, the highest trees measuring from 
80 to go feet. The tree growing near the Government 
House at Port Victoria has flowered for the first time at 
about its thirty-fourth year. The other native palms of 
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the Seychelles are all spiny, viz., a species of Areca, 
Stevensonia grandifolia, Verschaffeltia splendida, the 
“ Latanier Haubaum,? and another undescribed species. 
Areca rubra (?), Hyphene sp. and Latania rubra or 
Borbounica, have probably been introduced. 

Articles, as hats, &c., of almost infinite variety are 
made from the young leaves of the Coco-de-Mecr. The 
leaves of S¢evensonia are used for thatch, and the split 
stems of Verschaffeltia splendida make excellent pali- 
sades. Ropes are made from the leaves of Curculivo 
SecheHarum, and fibre for cordage is got from Parstiuim 
tidiaceum, ‘Yhe fibre of Four croya gigantea (recently in- 
troduced) is made into fishing lines. The gum copal of 
Madagascar is got from //ymemea verrucosa, a rare tree 
in the Seychelles. 

Many useful timber trees are met with. The chicf are 
the following :— 

“ Capucin,” a species ot Sédercxylon. 
“Takamaka” (CalophyHum inophyllum). 
“ Bois de ler,” a species of //pterocarper. 
“Gayac” (4fecetia bijuea), 

“ Badamicr” (Zermiualia baaamid). 
“Bois de Natte” (Ladricaria petiolar’s). 

“ Bois Marée,” a species of Gomphanidsa. 
“Dois Rouge” (I ormia fer ruginea). 

“ Bois de Table” (/lertterza Lttoralts), 
“Sandal,” a species of Audiacece. 

“ Bois Montagne” (Campanospermum Zeylanicum), 
“Cedre” (Casuarina cguisetifolia). 

Mr. Horne carefully describes the uses of these timber 
trees. 

The ordeal nut of Madagascar (7umehinja venenifera) 
is met with in the Seychelles, It is a small tree about 
twenty feet in height, with large clusters of pretty white 
flowers having a pink centre. 

Pigs are fed on the boiled roots of the Colocas/a 
macrorhisa ; all parts of the plant are poisonous if un- 
boiled. 

Pitcher plants, Pandan?, and species of Loranthus are 
common ; ferns are tolcrably numerous, and include the 
Cyathea Sechellarum, Angiopleris evecta, &c. 

Mr. Horne rccommends the Government to purchase 
the Coco-de-Mer ravine, to prevent the destruction of the 
trees, and he very properly adds, that “ the destruction of 
the trees would be an outrage on science and a disgrace 
to civilisation.” 

Trees secm to be felled quite indiscriminately—a por- 
tion of the tree selected, the rest left to rot—so that now 
good trees are only to be found in the most inaccessible 
parts of the mountains. We trust that Mr. Horne’s report 
will not be overlooked by the authorities ; otherwise we 
May soon expect to hear that the Seychelles are merely 


barren rocks and every trace of vegetation gone. 
W. R. M‘Nap 
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THE LOAN COLLECTION CONFERENCES 
SECTION—PHYSICAL GEOGRAPTIY, Xe. 
Opening Address by the President, Fohn Evans, I.R.S. 


IN opening the Conferences in connection with this 
Section of the Loan Exhibition of Scientific Apparatus, 
it will probably be expected that I should say a few words, 
if only by way of explanation, of the class of subjects that 
come within our range, which indeed are neither few nor 
unimportant, Let me first take the general list of subjects 
which have on the present occasion been grouped to- 
gether, and which may be said to constitute our domain. 
These are Meteorology, Geography, Geology and M ining, 
Mineralogy, Crystallography, &c. Some of these subjects 
might no doubt with almost equal propriety have been 
assigned to other sections. Meteorology might for 
been classed under the head of Physics 


instance have i 
and Mineralogy would not have been altcgether alien to 


‘ the Section of Chemistry. 
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There is, however, so close 


and intimate a relation between all the various branches 
of physical research, that it is not only difficult to draw 
exact boundaries between their provinces, but also to 
determine to which group any given province shall belong 
when it becomes necessary to map out the whole field of 
science into some four or five divisions. 

Our province may be regarded in the main as com- 
prising the physical history of the carth—the constitution 
of its mineral parts and the forms and characters they 
present when crystallized, the geological succession and 
nature of its component rocks; the past and present 
distribution of land and water, and the causcs which have 
led to its modifications ; and lastly those meteoric in- 
fluences which not only affect climate, but are active 
causes in the carving out of the earth’s surface and in the 
redistribution of the materials of which it is composed. 
Nor do we only take the purely scientific and theoretical 
portions of our subjects, but also the application of scien- 
tific principles to produce economic results, and to lessen 
the dangers of those who in the exercise of their calling 
mect the forces of nature under some of their most de- 
structive aspects. 

It is of course only with the apparatus which has been 
devised for the purpuse of carrying on the investigations 
into the physical history of the eaith, and the applica- 
tions of scientific principles which I have just mentioned, 
that we are mainly concerned, and not with abstract 
questions relating to any branches of scicnce. 
however, be found necessary to enter more or less into 


xe 


such abstract questions if only to show the character of 


the investigations which have to be pursucd, and to 
elucidate more fully the difficulties with which inquirers 
have had to contend, or which still have to be conquered. 
Such questions may also have to be discussed should the 
history of the gradual development of some of our modern 
appliances be gone into. 
instruments which are now exhibited are indeed of great 
interest, whether they are regarded in the light of what 
may be termed milestones on the road of scientific pro- 
gress, or as memorials of the eminent men by whom they 
were devised or used. The goniomcters of Hauy and 
Wollaston, the nascent safety-lainp of Davy, the blowpipe 
of Plattner, the barometer of De Luc and H. 8. de 
Saussure, the thermometer of Gay Lussac, the geological 
maps of William Smith, the logbooks of Cook, Franklin, 
and Parry, the instruments and maps of Livingstone, are 
replete not only with scientific but historical interest. 

It is, indeed, as constituting an epoch in the history 
of scientific discovery, that such a collection as that 
among which we are now assembled has its highest value 
and interest. The third quarter of the nincteenth century 
has just come to its end, and we may venture to compare 
the advances which have been made during the last 
twenty-five years not only in our own particular walks of 
Science, but in every branch of it, with the advances 
which had been made during the previous quarter of a 
century, the close of which was marked ly the first Great 

, Exhibition held in London, Great as had been the pro- 
gress in scientific knowl dge and in the application of 
' Scientific principles during that second quarter of the 
century, and favourably as it contrasted with the by no 
means despicable attainments of the previous quarter, the 
advances made during the last twenty-tive years both in 
our knowledge of the principles of the great forces of 
nature and in the accuracy and delicacy of our instru- 
ments for their investigation arc such that the present 
; seneration has at least no cause to be ashamed of them. 
Possibly when another quarter of a century has elapsed, 
, those who Come after us aud those among us who survive 
¢ as labourers in the field of science, may look back upon 
* some of the processes now in vogue as antiquated, and 
¢ may even feel surprise at our having been upon the verge 
{ of some great discoveries and yet having failed to make 
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them; but I venture to hope that the names of many of 
those living investigators which we find recorded in the 
Catalogue of this Exhibition may not only then, but even 
in after ages, be looked upon with reverence and esteem, 

We must, however, turn to the consideration of the 
branches of science comprised under this Section, and in 
directing your attention t) some of the objects which ap- 
pear to me of more than common interest, J shall ven- 
ture an occasional observation on some matters which 
appear to be well fitted for discussion at an international 
confcrence such as the present. 

In regard to meteorological instruments we have not 
only isolated specimens but sets of instruments as supphed 
to meteorological stations, and to the royal and merchant 
ships of this country. With the eaception of Russia, 
however, the means of comparison with other countries 
are, I believe, wanting. It will be for the representati es 
of other countries to sce whether some useful hints may 
not be derived from the experience of British meteorolo- 
gists as embodied in these selections of instruments. 

Mr. R. H. Scott in the “ Handbook to the Collection ” 
has given so excellent an account of the nature of the 
mcetcorological instruments here exhibited thit I need 
add but little to it, especially as he will be good enough 
to make a communication upon them. 

‘Taking the principal forms it will be seen that amony 
the barometers there are more than one eahibited which 
are of historical interest, while numerous exanples of 
modern improvements in mercurial barometers are 
shown, of which perhaps those intended to facilitate their 
use and increase their accuracy when employed by tra- 
vellers by Jand and by sea, are the most noteworthy. For 
ordinary use, however, that comparatively recent form ot 
barumcter, the Aneroid, seems likely to compete with the 
oldcr form, and the precision of mechanism which some 
of them exhibit is marvellous. That eatreme delicacy, 
however, has its disadvantages, and for trustworthy ob- 
servations the actual weighing of the atmosphere by the 
column of mercury will long be preferred. 

The principal features of the thermometers arc their 
accuracy and sensitiveness. It might be worth while to 
consider whether any means could be devised for tacilt- 
tating the adoption of a uniform scale of notation. It 
will, however, be a difficult matler to supersede the scale 
of lahrenheit in this country, where it scerns to have 
taken so deep a hold. The more general introduction of 
instruments marked with both Fahrenheit’s and the cen- 
tigrade scale might assist the adoption of the lattcr, but 
the smaller unit of heat on the former scale gives it prac- 
tically some advantage. 

Of anemoimceters, both for meteorological and mining 
purposes, a large number will have been seen, some of 
them furnished with means of recording both the dircc- 
tion and strength of the currents. Of seseral of these, 
details will be given at this Conference. 

With respect to rain-gauges but little nced be said, 
unless it be to call attention to the system, which, thanks 
to Mr. G, J. Symons, is now so universal in this country, 
viz., for observers who make only one daily entry of the 
rainfall, to take their observation at 9 A.M. and to enter 
the amount of rain to the preceding day. The latc 
Metcorological Congress has no doubt discussed this and 
other points of international interest. 

Of hygrometers, both ancient and modern forms are 
exhibited, the hair hygrometer still holding its own among 
those of the indirect class, notwithstanding the influences 
of modern civilisation. One cannot but be touched by 
the pathetic note of the Geneva Association for construct- 
ing scientific instruments. “The most isolated hamlets 
have now to be searched in order to obtain hair un- 
combed,” and therefore fit for these instruments. 

It is perhaps in the self-recording instruments that the 
greatest advance made during the last quarter of a century 
will be observed. The extended use of electricity and 
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photography has aided in this as much as in other de- 
partments of science, and the daily weather charts now 
issued in this country would have been impossibilities but 
a few years apo, 

The autoinatic light-registering apparatus of Trof. 
Roscoe will itis hoped be the subject of a communica- 
tion to the Conferences of this Section; but this and 
several other recording instruments are fully described in 
the Catalogue, as are also various interesting charts ilus- 
trative of meteorological influences on mortality and 
disease. The relation which has been found to subsist 
between colliery explosions and the state of the weather 
will form the subject of some obsetvations to the Con- 
ference by Mr. Galloway. 

There is only one other point in connection with 
meteorology on which | will say a few words: that of 

vaporation. Two or thice forms of atmometers or eva- 
porimeters are exhibited, some of them intended to deter- 
mine the quantity of water evaporated from. different 
kinds of soil, but no form of instrument is, 1 believe, in 
the collection which will serve to ascertain the proportion 
of the rainfall which percolates to any given depth throuyh 
a porous soil, When it is considered how large a propor- 
tion of the surface of the globe consists of such soils and 
how important 15 the question of the supply of spring- 
water to our wells and rivers, it will perhaps be a matter 
of surprise that more attention has not been directed to 
the subject. Itas not, however, one on which to enter at 
Jenyth in an introductory address, though J hope to 1ecur 
to it in the cou ‘se of the afternoon. 

The second subject comprised within our Section is 
that of Geography, which, thanks to our distinguished 
Atrican, Astatic, Arctic, and marme eaplorers is at the 
present time attracting so much public attention, Many 
of the instruments cahibited have muck of historical and 
personal interest, among which jnay be reckoned the 
serics of instiuments belonging ty the Ordnance Survey, 
some of them— like Ramsdcn’s theedalites exhibiting, to 
what a point the construction of such instruments had 
advanced even at the cnd of the last century. What, 
however, will attract universal attention are the deep sea 
sounding appliances, which have so greatly conduced to 
the success of the CAa/fenger ENXpediticn, and the great 
extension of our knowledge of the character of the deep- 
sea deposits of modern times, which throw so important 
a light on the history of many earlier gcological torma- 
tions. 

‘bis interest is much enhanced by the satisfaction we 
must all feel im again welconing among us the distin- 
guished naturalist who has had the scicntitic charge of 
that expec tion. Let us all hope and trust that the gallant 
captain ot the expedition during the first portion of its 
voyaye, may in like manner return in due course with his 
present comrades from his still more adventurous caplora- 
tion of the Arcuc regions, crowned with the success 
which his etforts so well deserve. 

Amony the deep-sea sounding apparatus, that most 
ingenious invention of Dr. Siemens, the bathometer, 
which has been exhibited and desenbed in another Sec- 
tion, will, no doubt, have attracted your attention, of which 
many of the levellmg and survcymg instruments exhibited 
in this Section are also 50 well worthy. 

The collection of maps requires but little comment. 
‘The survey of Palestine, the charts of the Arctic Regions, 
the survey maps of India, and the beautitully executed 
maps sent from toreign countries Cannot escape attention. 
In connection with recent eaplorations the remarkable 
section across Southern Africa, executed by Lieut. Came- 
ron during the perilous journey from which he has just 
returned, will, I hope, be the subject of comment in these 

Conferences by its distinguished author. Nor should the 
ancient maps of the sources of the Nile exhibited by the 
Royal Geographical Society be left unnoticed. Jt might 
be a subject for discussion whether some more uniform 
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system of symbols for use on maps might be adopted for 
general use among all nations, 

In the department of Geology and Mining, it may be 
observed that the instruments of the pure geologist are 
but few and comparatively simple. We have, however, 
before us a most valuable collection of the geological 
maps of various countrics, showing how vast has been 
the advance of our knowledge in this field during the last 
quarter of a century. ‘The principles on which the gco- 
logical survey of this country has been directed will be 
ilustrated by its present accomplished chief, Prof. Ram- 
say, and we shall, | hope, hear something as to the surveys 
now going on in other countries, It would be a matter 
well worthy of consideration in an assembly of this kind, 
whether for the general ecolopical features of a country, 
some international system of colouring could not be agreed 
upon, and in future be adopted. For more detailed maps 
entering minutely into the subdivisions of formations, 
such a system might be difficu't to devise, much more to 
carry out; but for the principal formations there ought 
surely to be no great difficulty. Already, for something 
hke two centuries, the colours in heraldry have been re- 
presented all over ILurope by a conventional system of 
vertical, horizontal, oblique, and other lines, and science 
would not suffer if on this occasion she walked in the 
wake of vanity. 

Among the appliances of the geologist must be 
reckoned his pal.contological and mincralogical collec- 
tions which, however, are, except in special instances, too 
bulky for an exhibition of ths kind. Some are, however, 
here, and among them, a magnificent scries of rocks, 
minerals, and fossils from Russia, and the fossil vegetable 
remains, both from the Continent and Iingland, well 
deserve notice. We shall, | hope, hear from Baron von 
Mttinyshausen how the genetic descent of much of the 
flora of the present day may be traced back into Tertiary 
tines, and Mr. J. S. Gardner will have something to say 
on the same subject. 

The sub-wealden boring, which has attained . depth of 
1,900 feet, without, however, reaching any rocks of Palw- 
ozoic age, will also form a subject of comment. ‘The 
process of the Diamond Rock Bormg Company by which 
it has been carricd on, has not only the advantage of being 
moie expeditious than the older process, but has the 
great me1it of producing such excellent cores as those 
which can be seen at the end of this gallery. 

‘The ingenious machines of Mr. Sorby, illustrative of 
vanious geological phenomena, and the original drawings 
of Buckland and l’hillips will also attract attention. 

The specimens illustrative of M. Daubrée’s experi- 
ments on the artificial formation of metamorphic and 
other rocks, and the minerals formed within the historical 
period by means of hot springs, will be rendered doubly 
attractive by the account to be given of them by that 
cminent geologist. 

As objects ot historical inte: est, however, the collections 
illustrative of the development of Davy’'s great invention 
of the safety-lamp, are perhaps unrivalled in this dcepart- 
ment. Among mining appliances and models, some few 
will form the subject of communications to the Conter- 
ences. 

In the remaining department of this Section, that of 
Mineralogy and Crystallography, there is much of his- 
torical as well as scientific value. The improvements in 
the microscope, the polariscope, and the goniometer, have 
done much to advance these bianches of science during 
the last quarter of a century, while the application ot 
photography to the reproduction of the images observed 
in the microscope has most efficiently aided in bringing 
the results of single observers within the reach of all. 

The models and diagrams illustrative of the different 
systems of crystallography and the various forms of 
crystals are remarkably excellent and complete, and some 
questions in connection with the properties of certain 
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forms of crystals, and the method of notation best adapted 
for international use, will probably be discussed in the 
Conierence. 

I] have thus briefly touched upon some of the salient 
points which occur to the mind when taking a cursory view 
of an Exhibition such as the present. In doing so I have 
no doubt passcd over many instruments and appliances 
of even greater importance than those which I have thus 
succinctly mentioned, and have probably left untouched 
many topics of the highest interest. Among the subjects, 
however, which will be discussed on each day of out Con- 
ferences there will, I hope, be a sufficient variety to give 
occasion for any one to call attention to any special 
features of novelty in the collection. What I have ven- 
tured to say must be regarded as mercly a short intro- 
duction to communications of far greater value, from 
which [ will no longer detain you. 


SECTION BIOLOG\ 


Openine clddriss by the Presitent, Prof J. Burden 
Swuderson, WD, LLL), PRS. 


tr having been made a part of the duty of the Chairman 
of each of the scc tions into which this E\hibition is divided 
tu deliver an opening address, I had no difficulty in select- 
ing a subject. 1 propose to place before you a short and 
very elementary account, addressed rather to those who 
ate uot specially acquainted with biology than to those 
who are devoted to the science, in which | shall give you 
a description of a few of the methods which are used in 
biolovical investigation, particularly with reference to the 
measurement and illustration of vital phenomena. You 
are aware that the Comnnuttee, in order to render these 
conferences as useful as possible, have thought it desirable 
that we should devote our attention chicfly to those subjects 
of which the instruments in the collection contrilute the 
best examples. 

Now these subjects are, first, the methods of registering 
aid theasuring the movements of plants and animals ; 
secondly, the methods of inve tivating the eye as a phy- 
steal instrument ; and thidly, the methods of preparing 
the tis ues of plints and aninals for microscopical exami- 
nation, Of there several subjects it is proposed we should 
te day concern ourselves chictly with the first. 7 will 
therelore begin by endeavouring to illustrate to you some 
of the simplest methods of physiological measurement, 
particularly with reference to the “ec occupied in the 
phenomena of Ife, leaving the description of more com- 
plicated apparatus to Prof. Donders, who will address you 
on Monday, and to my friend, Prof. Marey, who is with 
you now, and who will cive you an account of some of the 
beautiful instruments which he has contrived for this 
purpose. 

The study of the life of plants and animals is in a very 
Jarge measure an affair of measurement. To begin, Ict me 
observe that the s: Zentizc study of nature, as contrasted 
with that contemplation of natural objects which many 
people associate with the caning of the word “ natu- 
ralist,’ Consists in comparing what 1s unknown with what 
is known, Whatever may be the object of our study— 
whether it be a country, a race, a plant, or an animal, it 
makes no difference in this respect, that the process in 
cach of these cases is a process of comparison, a process 
in which we compare the object studied in respect of 
Such of its features as interest us, with some known 
standard, and the completeness of our knowledge is to be 
judged of in the first place by the certainty of the standard 
which we use ; and secondly, the accuracy of the modes 
of comparison which we cmploy. Now, when you think 
of it, comparison with a standard is simply another ex- 
pression for measurement ; and what I wish to impress 
is, that in biology, comparison with standards is quite as 
essential as it is in physics and in chemistry. ‘Those of 
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you who have attended the conferences on thos¢ subjects 
will have seen that a very large proportion of the work of 
the physical investigator consists in comparison with 
standards, From his work, our work, however, differs in 
this respect, that whereas he is very much engaged in 
establishing his own standards and in establishing the 
relations between one s indard and another, we accept 
his standards as already established, and are content to 
use them as our starting-point in the investigation of the 
phenomena which concern us. 

Now I wish to illustrate this by examples. The tirst 
objects which strike the eye on entering this collection - 
the collection in the next room—are certainly the mic¢o- 
scopes. But you will say, surely the microscope cannot 
be regarded as an instrument of measurement. In so far 
as it is an instrument of research and not merely a pas- 
time, it is emphatically an instrument of measurement, 
and I will endeavour to illustrate this by 1eferring to onc 
of the commonest objects of microscopic study, namely, 
the blood of a mammalian animal. Now asrezads the 
blood I will assume that everybody knows that the 
blood is a fluid mass, in which solid panticles float. 
With reference to the forth of those particles, all that 
we sec under the microscope is merely a circular outline. 
If we wish to find out what form that represents we 
must use inethods which are really methods of meisure- 
ment By the successive application of such methuds 
we learn that this appmently circular form really cor- 
responds to a disc otf peculiar biconcave shape. But 
] will not dwell more upon the application of mea- 
surement to the form of the corpuscles, but proceed at 
once to a subject that can be illustrated by an instrumenc 
before you for ascertaining the xwimdber of the corpuscles. 
1t will be obvious to you -even to those who are not 
acquainted with physiology and pithology that the 
question of the proportion of corpuscles which are 
contained in the blood must be a matter of very 
“reat importance to determine, It has been Jone 
known that the colouring matter which is contained 
in the corpuscles is the inost important ayent in the 
most Important vital processes of the body, because 1 18 
by meins of it that oxyven, which is necessary to the life 
of every tissue is conveyed from the respiratory omrans to 
the tissues. This being the case, it is evidently of very 
reat Importance both to the patholoyist and to the min 
who interests himself in investigating the processes of 
nature, to be able to determine accurately what proportion 
of corpuscles the blood contains. Well, there are chem 
cal methods of doing this, We can do it by determining 
how much iron the blood contains, because we know that 
the proportion of iron in the corpuscles is always nearly the 
same, and by determining the quantity of non chenucally. 
we can find out how many corpuscles there are in a cer- 
tain amount of blood. But this is «a Jong prucess, 
requiring first the employment of a considerable quan- 
tity of blood, and secondly, difficult, chemical mant- 
pulations and a lony time. Now by a method which 
has been very recently introduced, we have the means of 
applying the microscope even to «a single drop of blood, 
to a drop such as one could obtain by pricking onc’s finger 
at any moment, or could take, in this way, from any patient 
in whom it might be desirable to ascertain the condition 
of the blood as regards the number of its solid particles. 

The method consists in this. In order that you may 
understand it 1 will ask you to fix your attention upon 
this cube which I draw on the board. Suppose this cube 
is not of the size actually represented, but that it is a cube 
of one millimetre, Zc, the ,), part of an inch. How many 
blood corpuscles do you suppose are contained in a cube 
of that size? Such a cube we know to contain in normal 
blood about 5,000,000 corpuscles. Supposing we had a 
method by which we could count those 5,000,000 particles 
it is obvious that the task would be endless, and even if 
we were to take a cube ,;3, part of that size, namely, a 
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ment. We have two electrical keys, one at the further 
end intended for making what is called the signal, and 
one here for breaking, which is placed close to the person 
who is to be experimented upon. Mr. Page, at any 
moment he likes, will act upon me by sending an induc- 
tion flash through my tongue. I shall arrange the elec- 
trodes so that they shall be against the tip of my tongue, 
and at the moment I feel that flash I shall place my 
finger on the kcy. Then the clockwork being in motion 
at the same time, we shall see by the length of the 
depression in the tracing the duration of the process. 
If we take different sorts of signals, or if the person 
to be experimented upon is in different conditions, the 
time will be very difierent. Thus we may compare the 
result which will be produced when I am attending and 
expecting the signal with the result which will be pro- 
duced when I am not attending or eapecting the signal; 
or, on the other hand, IT may compare those results 
with that which will be produced when I am capect- 
ing it, but Mr. Page, instead of giving it at the time | 
expect it gives it me at a different time ; in that case the 
time occupied would he lonyer than in cither of the other 
two cases. A great vaniety of ditfercnt cases can be in- 
vestigated in this way in which we measure the total period 
occupied in the reflex. The arrangement is perfectly 
simple. You sce when Mr. Page presses on his key, 
which is the signal key, that «a lever is set in vibration and 
mukes a tracing, and at the same moment the voltaic 
current is made and the coil is acted upon inductively ; 
the result is that an induction flash passes through my 
tonguc which I fecl, and the moment I feel it I break the 
current. Consequently the time between the moment at 
which Mr. l’age makes the cu:rent by closing his key and 
the moment at which | break the current by placing my 
finger on my key, gives us precisely the time which is 
occupicd by the reflex process. We will make two cxperi- 
ments, first, with the signal cxpected, and then unex- 
pected ; that is, in the one case T shall be on the ga? cave, 
and on the other | shall not be so. (The experiments 
were made accordingly.) We shall now repeat the pro- 
cess, so that instead of my receiving the information of 
the making of the current by means of the cacitation of 
my tonere, the sipnal shall consist in My hearing the 
sound of an electrical bell [4 thac case we shall find 
that, although the signal will come in exactly the same 
way, practically the tune occupied will be very consider- 
ably longer, showing that a signal reccived by sound takes 
longer in producing its effect than one in which the signal 
is felt by the tongue. 

In order to inake all this perfectly plain | shall hand 
round this tracing. ‘ou will scc there several experiments 
made with expected and unexpected signals, which show 
the different results obtained in the two cases. 

The next question which arises, and with that I must 
conclude what I have to say just now, is this :—You will 
icadily sce that the exact measurement of time depends 
upon the rate at which this clockwork happens to be 
going. I happen to know that it makes twenty 1evolu- 
tions per second. But suppose | do not know that. In 
fact one would not trust to the accuracy of lockwork for 
such a purpose. How should I then be able to measure 
the duration of time so exceedingly short as the one which 
how concemns us? = In order to_do this we always come 
‘ack to «a physical standard, to a standaid of absolute 
Avariability which we can depend upon as being true. 

‘Or this purpose we use a tuniny-fork which produces 
vibrations, the rate of which we kuow, because we know 
the tone which the tuning-fork produces, and the arrange- 
aaent which is always used for this purpcse is the one 
shown here. We have turned off the voltaic current we 
used for Signalling, and turned it on the tuning-fork. 
There are two electro-magnets on either side of the 
tuning-fork which react upon it, so that the moinent you 
close the current the fork is thrown into vibration and 
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produces its own characteristic note. All that we have to 
do is, during the time we are making our record, to bring 
this tuning-fork, which is now in vibration, into such a 
position that this little brass pointer shall make a tracing 
against the paper. If you look at the tracing T have sent 
round you will find there are tracings on it of a fork, which 
vibrates at the rate of 10) per second, consequently you 
have nothing to do but to translate the tracings which 
you have made and which correspond to the duration of 
the mental process which you have been investigating, 
into vibrations of the tuning-fork, and you gct an cvact 
measurement of the total duration of the process. While 
I have been doing this you hear the tuning-foth is im 
vibration, and Mr. Page has made the tracings. After it 
is varnished it will be sent round and you will see the 
tracing made by the fork over the traces corresponding to 
the different experiments we made Just now. 

TI may observe that although the experiments made on 
that paper were made with myself, you find that the 
per od occupied by the reflex is considerably longa than 
in the other which I sent round previously. But that 
one may very easily explain from the abnormal! conditions 
under which the experiment has been made as 1¢yirds 
myself. 

I intended to go on from this subject to another 
modc of investigation, namely, to the very beautiful i- 
struments which have been lately introduced for the 
purpose of measuring the finest differences of bulk in 
different organs, as for example, in the human arm, by 
which you can ascertain the condition of the circulation 
precisely by a very exact 1egistering-measurement of the 
bulk of the arm;! but as there are several other gentlemen 
now ready to address you, I will defer that till this after- 
noon. JI will now conclude what | have to say by asking 
you to listen to Dr. Hooker. 


SCIENCH IN GERITANY 
(Foem a German Concspouatent) 


ERR vy. OBPRMAYER has recently communicated 
a memoir to the Vienna Academy on the te 
lation of the coctticient of internal friction of gase. to 
the temperature. If we accept for the cc cfficient - of fri - 
tion pat /°C., the formula— 
p= pt, (Lal )" 

where a is the coefficient of expansion of the gas, taken 
as basis of the calculation, then the capernnents of Ober- 
mayer give the following results :-- - 


lor Air . NN wl 
Hydrogen nm O7FV 
Oxypen WoO Se 
Carbonic oxide we ost 
thylcne un Ob 
Nitrogen ea un- O74 
Piotoxrde of nitroge n- OY3 
Carbonic acid no ONDA 
Kethyl chloride we OOS 


The coefticient of friction of the permanent gases L, 
according to these expcrtunents, approximately propel 
fional to the ¥-power of that of the courcible pases, and to 
the 1-power of the absolute temperatiie. — 

For temperatures between 1507 and yoo! ©, aM Rave 
the same values of 7 as between the lower temperature 

- 215 and 53°45. In the ease of carbonic ar id a clow 
decrease of the exponent # with the temperature wae 
perceptible from the experiments. W. 


NOTH S 
On ‘Tuesday a visit was paid to the Challenger at Sheerne: . 


by several Fellows of the Royal Society, forcign men of Scicnee, 
who are in Leunden in connection with the Loan Collecticu 


1 ‘The apparatus was fully dee rhe subsequently ly Mr « sarkell 
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Conferences, and representatives of the Science and Art Depart- 
ment, Among those who made up the party were Lond 
Clarence Paget, Sir Henry Cole, Mr. Norman Macleod, Majors 
Donnelly and Festing, Mr. E. J. Reed, M.P., Processors Allman 
and Crum-Brown, Mr. Norman Lockyer, Professor Eccher, 
Baron von Wrangell, Dr. Biedermann, and others. Duncheon 
was served in the Ward-room, but as there was not sufficient ac- 
commodation for all the visitors many left by special train for 
Chatham, where luncheon had heen provided in the Engineers’ 
Mess-room. Invitations to visit the Challenger have been sent 
by the Admiralty to all the English and foreign members 
the Kensington Loan Apparatus Committec, many of whoin 
have accepted them. The Challencer will be open to inspection 
to-morrow. The ship lies at present in the very spect she left 
when she set out on her cruise three and a half years ago, and 
to-day she is to be swung for the adjustment of her compasses 
and the taking of magnetic observations. It is thought that ten 
or twelve days will elapse before all the stores can be taken out 
to enable her to pay off. 


Fro the official list of visitors to the Loan Collection during 
last week, which we give below. it will be secn that full advan- 
tage is being trken of the opportunity afforded :— 


Aor diy 1.S22 
Pursday > 816 
Wedne Tay vee 
Thurseay SOT 
Wriday Gag 
satya tty 


Dr. DonpeErs, of Utrechl, and Prof. van Bencden, of Pou 
vain, are two of the latest arrivals in connection with the {.oan 
Collection Conferences, 


Lt is proposed to hold an International Convention of Arche - 
ologists, at Philadelphia during the Centennial, and in connection 
with the Centennial Exposition, for the purpose of promoting 
acquaintance and increasing the means of information in Amer- 
can Archvology and Ethnology. The State Archiologtc 
Society*of Ohio will provide rooms for the Convention, end the 
first meeting will he held in the Ohio Building, at 2 o’clock, P.M, 
Sept. 4, 1876. The American \ssociation for the Advancement 
of Science, mects at Buffalo, N. Y., Aug. 23, at which time a 
Subsection of Anthropology will be formed. The Convention 
has been appointed near the close of the session of the Veo 
ci tion in omer that those who desire may conveniently atfend 
both mectings. Large collections, in’ Fuhnology and wach - 
ology, from the Smith-onian Tustdation, the Stats Soenty cf 
Ohio, and other public and prtvate sources will be on exbibition, 
and will fumish a great incentive for Wicheologists to visit: the 
Laposttion, The mecting of this Convention at Philadely ha, 
moet be regeided on that account as very opportune, and a laiec 
allendance is cxapected, Addresses from prominent anthropolo- 
gist, will be delivered, and it is hoped that a great impetus to 
investigations in America will be gained. Archsologists who 
purpose to attend arc requested to bring any articles or ilustra- 
tions which they may have, as the opportunity for a temporary 
exhi'ition will be given. The Chaitman of the Ohio Committce 
is the Rev. S. D. Peet, of Ashtabula, OO, Hmopean men of 
ccien’e who intend to be present at the Buffalo meeting of the 
American Association, should wiae ts Prof. Ff. W. Patnatn, 
Salem, Mass, who might be able to make anangements, by 
which their expenses would be kept down. 


Tn connection with the great International Exhibition at Phi'a- 
delphia, it is interesting to note that that city is one of the 
health-est in the would, so far as the death-rate is a test. {In 
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1874, according to an olucial circular just issued, with a popu- 
lation of 775,000, the death-rate was only 19°3 per thousand. 
This very favourable result is largely due to the abundant 
and cheap water-supply, and to the opportunities given, even to 
the poorest citizens, for the enjoyment of pure country air in the 
great Iairmount Park, which contains 2,991 acres. The most 
powerful influence of all, however, is the absence of that over- 
crowding of the population, which is the most fruitful source of 
sickness and death in many quarters of nearly all other large cities. 
This will be more clearly comprehended when it is remembered 
that the 817,488 inhabitants of Philadelphia are spread over an 
aren of 129) square miles, which are traversed by more than one 
thousand miles of streets and roads. The climate of Ptladel- 
phia is also, onthe whole, a favourable one, although presenting 
many of the peculiaritie, common to inland localities. The 
mean annual temperature of the last ten years is 53°73° Fahren- 
heit ; the average annual rain-fall is about forty-five inches 


Trt Conversazione of the President of the Institution of Civil 
Engineers takes place to-night in the South Kensington Museum 
itself, instead of in the Galleries devoted to the Scientific Appa- 
ratus Fahibition, as was at first intimated. 


WY. are informed that the new Zoological Gardens of Calcutta 
will be opened on the 6th of this month, and that Mr. J. (. 
Parker has been appointed temporary Curator of the establish- 
ment. ‘There is a fine show of Indian Ruminants and other 
ordinary Indian animals ; a splendid pair of the Himalayan Bears 
(Crsus tibitanus), and likewise examples of the other Indian 
sp cies, C'rsus labtatus, ( malayanus, and 7. isabdllinne, 
Am le rarities is a cage full of the Indian Tupaia ( 7upata 
ediottt), & curious Inscctivorous form, of which the Zoological 
Socicty of London had living examples not long smce, 


THe /aadora ‘cit Portsmouth on Saturday on her voyage 
tothe Arctic Region. One of her main objects is to take out 
Ictlers, papers, &e., for the officers and crews of the 4/77 and 
Dicceery : these wil be deposited in certain dépots on whe 
chance of Capt. Nares being able to communicate with the 
entrance to Smith’s Sound. The Jaxdene takes out a very cor- 
siderable number of Jetters and packets of various Liss, and 
not the least interesting rews to Capt. Nares will be that of tle 
successful conclusion of the Challengey Expedition, It is gene- 
rally understood that, after depositing his mail, Capt. Young 
will inake another attempt to push his ship through Pec! Stiait-, 
or Ballot Straits, and Franklin Channel, and so on into Behring 
Strait., and thi, be the first to make the North west Pas are 


ft is encomasing to find oue legislators and “Jeiders of 
indutry? enhahiened cnoush to reidise and ploindy state t¢ 
condi roa of this country with regard to centile education. 
The place which Ur, country at preseat holds m= the matter of 
scien fic industry, as contrasted with Continen al countries anf 
with Nmerica, has been frequently referred to ot late both by 
public men and in these columns. The cate way again bricily 
but pointedly stated by Mr. Samucl Morley, M.P., on Moncay, 
at the Annual Meeting of the Artisans’ Iustitute. ‘‘It was,” 
he said, “ essential that our sons of toil should become humble 
disciples of science if England was to keep pace with foreign 
nations in the excellence of her manufactures. The competition 
of industry was rapidly becoming a competition of intellect ; and 
Belgium, Germany, and Awernca were fat treading upon our 
heels in che quality of their manufactures. Sceing that at no 
period for thirty years had there been so widespread a depression 
in trade as at present, he thought the great importance of im- 
parting scientific instruction, with a view to the maintenance of 
our position, would be sufficiently obvious to all. Unless this 
was brought to bear upon our manufactures, the situation of this 
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country would be one of great peril, and he sinccrely hoped that 
the advantages offered to the wmking classes would he thorouchly 
appreciated by those whom the organisation was intended to 
benefit.” We hope that sentiments like these will have due 
weight in the framing of our Fducation Cotes. 


WF are vlad to hear that the Duke of Cleveland has dircct’d 
the Shropshire meteorite to be placed at the disposal of the 
authorities of the British Muscum. 


IN October next, we Icarn fiom the ed rn Patly Press, the 
Bristol University College will be an accomphshed fact. Pro- 
fessors of Chemistry and of Modern History, and Literature are 
to be appointed for the opening of the first session and Lectures 
delivered on the following subjects :-- Mathematics and Applied 
Mechanics, Experimental Physics, Politieu) Economy, and Clas- 
sical History ard Literature. It is gratifying to find that public 
spirit in Bristol has not only not allewed a great opportunity to 
pass, but has brought the College into existence, as a working 
in-titution, with praiseworthy rapidity. The council has ap- 
pointed Mr. F. N. Budd as chairman, Mr. W. Proctor Baker 
as treasurer, and Mr. Edward Stock, secretary. 


B. C. Dumortirr’s ‘ Hepatice Europa,” published by 
C. Muquardt of Brussells, is the only work which gives a com- 
plete account of the TIepaticce or Liverworts of Europe, and 
embraces the work of more than fifty years of a veteran bo’anist. 
For a limited period, until July 1, the work ts offered at a reduced 
price of 5fr., after which the published price will be Sfr, It is 
Mlustrated with four colour d plates. 


By authority of M. Waddington, the older pupils of the 
National School of Agriculture, established at Grignon, in 
France, kh ft, on May 25, for the Netherlands, whee, with their 
professors, they are to make an agricultural tour which is to last 
for three months, Tt is stated that they will come to England 
rext year. Grignon was the first amricultural schoo] estabh hed 

France, and was piichased by the (Ciovernment many 
years ago. The course of studies Is for three years. 


Dr LErORRAtn, a Jirevee’ in natural science, has just organised 
asciies of scientific excursions in the vicinity of Paris. They 
are to take place cach Sunday during the months of June, 
July, and August. The excursionists will receive practical in- 
struction in geology, botany, and entomology, by competent 
teachers. 


On Monday June 26, an extraordinary session of the Ficnch 
Botanical Sac’e'y will be held at Lyons. A number of botanists 
from Belgium and Swi'zcrland will join the Society, and an 
important botanical exploration will be made, Fnglish boutanis's 
will be very heartily received, 1’ rf‘ca'ars may be obtained Ly 
directing letters to the General Se: ictary, 84, rue ce Grenelle, 
St. Germain, Pacis. 


THe eighth session of the International Anthropological and 
Archwological Socicty will be }eld at Buda Pesth, under the 
presidency of M,. Francois Pulsky, General Inspector of the 
Pubhe Libratics in Wungary. The General Secretary of the 
Buda-Pesth Congress is M. Florian Romer. An English com- 
mittee will be appointed. 


, We are glad to sce that a second edition of Mr. W. N, 
iTariley’s * Air and its Relations to Life,” has bern publ shed 
by Messrs, Longman and Co, In this edition Prof. Tyndall’s 
recent experiments are described, 
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pointing attention to the more striking features of the weather 
during the year, and commaring th: se with the results of previous 
years’ observations, and givn ¢ the onnnal means and extremes 
of all the meteorologie dl elements at each station, together with 
the dates of occurrence of several in cresting phenomena, such a3 
the day of heaviest rainfall, of greatest dryness of the air, and 
the latest and earliest frost . d now, 


IN the Padletin Intanatoral of the P ris Ob ervatory of 
May 17 to 19, there appeirs on imp iti piper by M. Bel. 
era d, on the means of protecting Parts from the inundation. of 
the Seine. ‘The creat flood of Mareh 17 list marked ore re 
on the river-pauce at the bridge of Tournelle, which s three fc 1 
less than the height to whi h the great flood o Jan. 3. i802, 1066, 
and 7! feet 1 ss than that of Feb. 27, 1658, the create st Hood on 
record, With a view of protecting the parts of the aly livid to 
sufter from such fluods, M. Belgrand proposes to prolong the 
main drains and the embinknmeots down tlhe river as (ar as the 
fortific tions, to isolate them completely from the river, and t) 
heep them, by means of machinery, at their normal level. 
Further, to prevent the flooding of cellars, he proposes a system 
of drainage at a low r Ievel than that of the ccllais lable to 
be flooded, and having no communicati n with the river and the 
main drains, these drains to be kept at the proper I vel hy 
centrifugal pumps and turbines driven by the water of the city. 


We have rece’ved the hist part of the first vol. of af TPint. 
buct dar Pale omtolosie,” by Profs. Schimper and Zittel, Tt 
puolshed at Manich, by R. Oldenboug, 


Via Wo Dirt war has just publi hed (dmonston and Doug ) 
acertion of useltd) Tables as an Appendix to his “ Mand 
of C™Malit tive Chemical Analysis,” which we rcocently ne ticed, 


“I. sivon the Use of the Spleen, with an Episode of the 
Spl ens VManiage, a Physiclogical Love-story,” is the ttle 
rather an original little work just published by Dr, Patuich Black 
(Snnuth, Pdder, and Co. ). 


AS Supplement 47 to Petermarn’s JW/theilune ww, Vas dou 
published an account of Herr G. A. Waggenmacher’s Gravel. in 
Somali Land. The author gives a systematic account of lus 
observations in this region of Africa, under the Teetlins of 
Narrative of the Jouwney, Phy-icul Geopraphy, Ethu grap’ y 
and Ithio'ogy, Agricu'ture and Cattle-breeding, Trdvstue oad 
Trade, and a [listory of the Somalis. 


Titt. Jatest additions to the Royal Westminster A yuariuin 
inclide the following :—Hawhsbil Turtles (Cardia Coty ate), 
from the West Indies ; Picked Dogfish (-leanthias tul,aris), 
and Lesser Spotted Dogfish (Scy/iam cantina), presented ly 
the Yarmonth Aquarium Society ; Armed DBullheals (fg a. 
catlaphi act), Greater Pipefish (Syugaadhas acs), Sea [ores 

mipus ramulosus ct Met. to), Venus’s Ivar shell, 
(//aliotis tuderculata), from Guernsey; Sea Mice vl phrod/ 
anleata), Purple Urchins (Achavas feedies), Sun Starfish (Sedusles 
fupposa), Mediterranean Corals (Bavanophglia cerrncai ta), 
Venus's Flower-basket Sponge (Fapletdia arfer tlio), from 
the island of Zebu, Collected and presented by Capt. W. Chim, 
RN, 


Tu additions to the Zoological Society's Gard ns dung the 
past weck include a Silver Pheasant (/ apie ome nycithemer ue) 
from China, presented by Mr. W. Vales ; a Common Barn Owl 
(Sf Tt faminten), European, presented by Mrs. Knight sa Blruc- 
faced Amazon (Chryselt’s amacontca) from South Ameri a, pre- 


WE have received Dr. C. Bruhn’s monthly reports of the sented by Miss M. Jukes; a Silky Marmoset (fats rose’), 
meteorvlovical observations made at twenty-four stations in , 4 IJuinico (Lama Auanacos), an Asuras Pox (Camis azisc), 


Saxony during 1875. 
at. < ° . . , 
results for each month is appended an interesting résumé, 


To the reports which briefly summarise , 


three Chinchillas (Chinchifla danig.ra) from South America, 
deposited. 
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SCIENTIFIC SERIALS 


THE Journal of Mental Scrence, April, 1876.—Reflex, auto- 
matic, and unconscious cerebration, a history and a criticism, by 
Thomas Laycock, M.D., is continued and completed in this 
number. The paper is very interesting. Dr. Laycock takes 
great pains, and is, we think, successful in making good his 
claim to priority over Dr. Carpenter in certain views of an ad- 
vanced nature, which, if they are not already, will svon be 
entirely absorbed in others much more advanced.—Dr. John 
M. D:armid writes in high praise of morphia in the treatment of 
insanity, when administered subcutaneously. - Dr. Daniel Iluck 
Tuke gives an historical sketch of the past asylum movement 
inthe United States, doing full justice to the enlightenment and 
humanity of American physicians, while recording the outstand- 
ing difference between them and their English brethien in the 
principle and practice of non-restraint.—A modest but suggestive 
paper on the use of analogy in the study and treatment of men- 
tal disease, is contributed by Dr. J. K. Gasquet.—Dr. P. Maury 
Leas describes a visit to the Insane Colony at Gheel, where the 
accumulating experience of a thousand years has produced an 
instinctive aptitude to manage the insane worth more in practice 
than the best of our consciously-formed systems.—Dr. Isaac 
makes some interesting observations on general paralysis, — 
“Arthur Schopenhauer : his Life and his Philosophy,” by Helen 
Zimmern, is reviewed in a manner woithy the book and its sub- 
ject.- Vhe Journal contains othe: reviews, clinical notes and 
cases, news, Ac. 


Lett hrift der Oesterretchivhen Geselischaft fur Meteor olovte, 
Feb, 1.—In this number appears the first part of a paper by Dr. 
W. Koppen, on the yearly periods of probability of rain in the 
northern hemisphere, It is accompamed by a valuable diagran 
of curves. Ife begins by calling attention to the value of the 
system on which his calculations are based, nimely, the mere 
registration of the days of which rain falls in cach locality. Con- 
sidering that in our latitudes changes of vapour tension and of 
relative humidity do not concur, it is simpler than measur y 
the quantity of 1aia or snow. The probability of a downfall 
depends upon two conditions, the degree of iclative humidity 
between, say 100 and 3,0Vv0 metres altitude, and the favourable 
or unfavourable circum.tances for the formation of an ascending 
cunent, o1, fisth, on the rate of decrease of temperature with 
height ; secondly, on the slope of the ground towards the direc- 
tion of the wine, while the quantity depends alo on the quan- 
tity of vapow contammed i oa volume of air, and se, ceterss 
fatitas, on the temperature, Fle then gives a detailed account 
of the authonties from whom he has derived his material. The 
s lected stations are well distributed over the greater part of the 
rotthem hemisphere, rcluding the North Atlante, and have 
most of them alforded records during more than ten years. A5 
in his former writings on the subject, he represents graphically 
the means of groups of netghbourmy stations having sinulu 
annual distribution of rainfall, but annexes a table showing the 
actual numbers for each station, The diagam exhibits the 
probability of rain in cach month for each district, 

eb. 15.—In this number }r. Koeppen concludes his remarks 
on the yearly periods of probability of rain. ‘The paper, which 
1. illustrated by elaborate tables, contains much valuable infor. 
mation respecting the times of year at which rain is most and 
least probable in a great number of countries and districts of 
the northern hemisphere. 


Gasretta Chimna Ttahana, Anno VI, 176, Fascicolo I.— 
Synthesis of the sulpho-tannic acids, by Hugo Schiff, The 
author in this paper treats of phenol-sulphunc aahydride, 
terichlohydioquinone-sulpburic acid, sulphopyrogallic acid, sul- 
photannic and pentacetosulphotanme acids, the sulpho-acids of 
phoroglucin, &c.—On the elasticity of metals at different tem- 
peratures, by GG, Pisati. In this paper the author investigates 
the elasticity of iron and steel, aniving at the following formula: — 


AW- L141 + at) oe - | 
wr? (+at)?./ wii?,J Ltat 


where A’ is the modulus of elasticity of stretching force, P the 
weight which acting on the length of wire 4, produces the 
lengthening /, a is the co-efficient of linear expansion. ~ Modifie 
cation of the process for the extraction of alkaloids in poisoning 
of the viscera, by F. Selmi. —On a method of detecting traces of 
phosphoric acid in toxicological researches, by F. Selmi.—On 
the use of phyllocyanine as a reagent, by Guido Pellagri.— 
Artion of iodide of allyl and zinc on oxalic ether, by F.. Paterno 
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and P, Spica,—Chemical researches upon twelve coloured solids 
found at Pompeii.— ‘The remainder of the part is occupied by 
extracts fiom foreign journals, 
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SOCIETIES AND ACADEMIES 


JLONDON 


Royal Society, May 4 -‘On the Origin of Windings 
of Rivers in Alluvial Plains, with Remarks on the Flow of 
Water round Kends in Pipes,” by Prof. James ‘Thomson, LL.D., 
oe Communicated by Prof. Sir William) Thomson, 
"RS. 

In respect to the ongin of the windings of rivers flowing 
through alluvial plains, people have usually taken the rough 
notion that when there is a hend in any way commenced, the 
water just rushes out avainst the outer bank of the river at the 
ben], ard so washes that bank avay, and allows deposition to 





occur on the inner bank, and thus makes the sinuosity increase. 
But in this they overlook the hydraulic principle, not gencrally 
known, that a stream flowing along a straight channel and 
thence into a curve, must flow with a diminished velocity alony 
the outer bank, and an increased velocity along the mer bank, 
if we regard the flow as that of a paftect Mud. In view of this 
principle, the question aro-e to me some years ago, hyde. 
wot the trimer tank wear awav more than the outer ones We 
know by general experience and observation that in fact the 
outer one does wear away, and that deposits are offen made 
along the inner une, Z/ove clues this arise ? 





‘Phe explanation vecurred to me in the year 1572, mainly as 
follows :-—For any lines of paruicles taken acto-s the sheam at 
different places, a» A, By, AyBy, &c., in Isa. 2, and which may be 
designated in gencral as Ab, if the hne be level, the water pres- 
sure must be increasing from A to B, on account of the centni- 
fugal force of the particles composing that line or bar of water ; 
or, what comes to the same thing, the water-surface ef the river 
will have a transverse inclination rising fiom Aton. The water 
in any stream line CDF! at or near the surface, or in any case 
not close to the bottom, and flowing neerly along the inner bank, 
wil] not accelerate itsclf in entering on the bend, except in con 


t ‘This, although here conveniently spoken of as a stream-line, is met to 
be supposed as having really a steady flow 1t may be conceived ofa an 
average stream-line in a place where the flow is disturbed with eddie or 
by the surrounding water cominingling with it. 
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sequence of its having a /a// of {ree-lered in passing along that 
stream-line. ! ; ae 

But the layer of water along the bottom, being by friction 
much retarded, has much less centrifugal force in any bar of its 
paitictes extending across the river ; and consequently if will 
flow sidewise along the bottom towards the inner bank, and will, 
put of it at least, rise up between the stream-line and the inner 
bank, and will protect the bank from the rapid scour of that 
streamline and of other adjacent parts of the rapidly flowing 
current ; and as the sand and mud in motion at bottom are 
carried in that bottom layer, they will be in some degree brought 
in to that inner bank, and inay hive a tendency to bs deposited 
there. 

On the other hand, along the outer bank there will bea general 
tendency to descent of surtace water which will have a high 
velocity, not having been much imp ‘ded by friction ; and this 
will wear away the bank and carry the worn substance in a 
great degree down to the bottom, where, as explained before, 
there will be a general prevaing tendency towards the inner 
bank. — 

Now further, it seems that even from the very beginning of the 
curve forward there will thus be a considerable protection to the 
ioner bank. Because a surface stream-line ¢ D, or one not close 
to the bottom, flowing along the bank which ‘n the bend becomes 
the inner bank, will tend to depart from the innet bank at b, the 
commencement of the bend, and to go forward along Dr, or by 
sume such coutss, leaving the space © between it and the bank 
to be supplied by slower moving water which has been moving 
along the bottom of the river perhaps by sume sich oblique path 
as the dotted line rc. 

Itis further to be observed that ordinarily or very frequently 
there will be detritus travelling down stream along the bottom 





and seeking for :esting places, because the cases here specially 
under consideration are only such as occur in alluvial plains ; 
and in regions of that hind there is ordinarily? on the average 
more deposition than erosion. This consideration ¢ plains 
that we, need not have to seck for the material for dcposi- 
tion on the inner bank in the mataual worn away fiom the 
outer bank of the same bend of the river. ‘fhe material worn 
from the outer bank may have to travel a long distance down 
stream before finding an inner bank of a bend on which to deposit 
itself. And now it seems very clear that in the grave), sand, and 
mud carried down stream along the bottom of the river to the 
place where the hcnd commences, there is an ample supply of 
detritus for deposition on the inner bank of the river even at the 
earliest points in the curve v.hich will offe: any resting place. It 
Is especially worthy of notice that the oblique flow along the 
bottom towards the inner Lank begins even up stream from the 
bend, as already explained, and as shown by the dotted line 1G 
in lig. 3. ‘The transverse movement comprised in this olique 
flow is instipated by the abatement of picssure, or lowering of 


1 

be anne he here explained that, by the free LaeZ oa any particle, 1s to 
ernel cond the level of an atmosphauc end of a column, or of any bar, 
he igo Brew of paiticles of statcal water, having one end situated at 
parlicle ha i¢ particle, and having at that end the «ame pressure as the 
wate Teer and having the other end, consriug of a level surface of 
eplictic presi ee to the atmosphere, cr else having otherwise atmo- 
cuble Ob ws is there ; or briefly we may say that the frre-Aved for any 
Pp afer 1s the level of the atmospheric end of its Aressare column, 

or of an equivalent ideal pressure-column 
Phat is to say, except when by geological changes the causes which have 


been precuelne the alluvial plane have become extinct, and erosion by the 
river has Come to predominate over dey osition 
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free-level, in the water along the inner hank produced by centn- 

fugal force in the way already explained. 

_ it may now be remarked that the consilerations which have 

in the present paper been adduced in respect to the mode of flow 

of water round a bend of a river, by bringing under notice, can- 

jointly, the lowering of free-lcvel of the water at and near the 

inner bank, and the raising of free-level of the water at and near 

the outer bank relatively te the fiee-level ot the water at 

middle of the stream, and the effect of retardation of velocity in 

the layer flowing along the bed of the channel in diminishing the 

centrifugal force in the layer retarded, and so causing that re- 

taided water, and alse frictionally retarded water, even in a 
straight channel of approach to the bend, to flow obliquely 
towards the inner bank, tends very materially to elucidate the 
subject of the mode of flow of water round bends in pipes, and 
the manner in which bends cause augmentation of frictional 
resistance in pipes, a subject in regard to which ] believe no 
good exposition has hitherto been published in any printed books 
or papers; but about which various views, mostly ciude and 
misleading, have been published from time to time, and are now 
often repeated, but which, almost entirely, ought to be at once 
rejected. 


Mathematical Society, May 11.—VProf, H. J. S. South, 
F.R.S., president, in the chair. —Dr. login was elected a mem- 
ber of the Society.- -Mr. Tucker communicated a paper by Mr. 
S. A. Renshaw, on the inscription of a polygon in a conic 
section, subject to the condition that each of its sides shall pass 
through a given point by the aid of the pencrating circle of the 
conic, The inscription of a polygon in a citcle, subject to the 
like condition, has been accomplished by several eminent peo- 
meters, in a remarkably easy manner by the late M1. Swale. 
The object of Mr. Renshaw’s paper is to show how, by an easy 
transformation, effected by means of the generating circle, the 
construction of the problem in the circle can be rendered avail- 
able to the resolution of the same problem in the conic sections. 
The author draws figures exhibiting the inscription of a pentagon 
in an ellipse, and of a quadrilateral in a hyperbola. Mr. Renshaw 
also extends some other properties (for the circle) piven by Mr. 
Swale tu the Liverpool Apollonius (j. 45) to the conic sections. - 
Prof. Cayley then spoke on the representation of imaginary 
quantities by an (7, 4) correspondence, “The Chairman and 
Dr. Hirst spoke on the subject of this paper. Prof. Cayley 
having taken the chair, the President communicated two notes. 
The first was on a theorem relating to the Pellian equation. Let 
/) be any integial number, Iet 7° and (7 be the least integral 
numbers which satisfy the Pellian cquation 72 - M@’2 1; 
and let 94, Qu, 23... . A, be the period of complete quotients 


) ) : Pr ; ‘ 
of the form ue ( which is obtained in the development of 


the 1o0t of any guadiatic cquation of determinant /) in a con- 
tinued fraction. The equality 


Ry OE oe Mg ORD 
was established in the note, and an expression for the number of 
non-equivalent quadratic forms of determinant /) wa, deduced 
from it. The second note was on the value of a certain auth- 
metical determinant. Let (7, 2) represent the greatest common 
divisor of # and #; and let ¥ (7) represent the number of num- 
bers prime to w, and not surpassing w ; the equality 

St(1, 1) (2,2)... (wm, om) —wWv)y(2)... 0 

= established in the note, and several consequences deduced 
rom if. 


Zoological Society, May 16.—-Ir. A. Gunther, F.R.S., 
vice-president, in the chair. —Dr. P. Comrie exhibited and 
made remarks on the zoological specimens collected by him 
during the survey of the south-eastern coast of New Guinea by 
IL M.S. Bastlisk. —l)r. Gunther exhibited and made remarks on 
a collection of Mammals from the coast of Borneo, opposite to 
Labuan. Among these were especially noticed a young example 
of a Monkey (Afacacus melanotss) of which the eaact habitat was 
previously unknown, and a new species of Zafaut, proposed to 
be called 7: winor.— Dr. Gunther also read an extract from a 
letter recently received from Commander Coohson, K.N., stating 
that he was bringing home from the Galapagos Islands a living 
pair of the large Land-tortoise, of Albemarle Island. Com- 
mander Cookson stated that the male of this pair weighed 
270 lbs., the female 117 lbs. —Mr. Sclater exhibited the skin of a 
rare Pacific Parrot (Coripéilus Auhis:), which had been obtained 
by Dr. T. Hale Streets, U.S. Navy, at Washington Is!and, of 
the Palmyra group, and had been sent to him for examination 
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ON THE ORGANISATION OF TH! PROTES 
SION OL (CHEMISTRY) 
[ I 


has probibly hippcned to miny young men who 
have fallen within the tttraction of chemistry >t the 

Universities or elsewhere to receive from then ciders the 
prudent warnin—chcmistry 1s not a profession Nor has 
this warning, or the fact conveyed in it, becn vi hout 
influence upon the number of chenucal students The 
complainti ofte heard thit origi iw 1esc irch in chemustzy 
1 atalewebb in Tngland at the pre ent time Com 
piritively few hive both inclination and income enou,h 
to pursue chemistry 1s a scientific study without mrking 
it wso im come wry ameins of Invelihood Contributions 
to biology come chiefly from membeis of the medic | 
proftssion, contributions to mecl imici science from 
cngzimeci*, contributions to chemisti; fiom those who 
mike 2 lining, by terchin,: or prictising chemistrv and 
in proputionn 16 a hnowledye of this science opens a 
cuecr, wind is rccogmsed 1 the biis of 1 profe sion 
will a twofold gain accrue The chuaicter and vttun 
ment and nunbe: of tho c en xcd in cducitional ¢1 
prrctic ul chemistry will be 1used, ind as 2 consequence 
the qualty nd nimbcr of the contributions midc to 
scientific chemistry will 11 c alo 

At the yresent tine there is) ccnsiderude vid an 
incieisin§ aemaind for younr men hiving rio! dze 
of chemi try, us teacher 515 laboratory issist ints, 15 12 
lysts o. capeimmentih ts on chemiell nd other work 
lut, putly boca e the iipo tance of Clem tre hing not 
long becn recognised, putlyp thap tory int of or, int 2 
tion, to le 1 chenust docs nof con titute 1 definile voca 
tion which a young min of the profesmronal classes may 
chooee with the sun conti lence 1 to be 1 doctor or 1 
liwy cr 

A vigorous ittempt 1 now hemp mide ‘o orginis an 
Associttion, 01 Guild, o1 Ins ttute of Chennsts, membcr 
ship cf which houll confor 1 profes ond otitus amd 
ning ly fitness for dutics r¢quiring chemical ] now! die and 
C spesence 

Unda the Act of Parliament for the prevention of 
adultcr ition of food and diimkh, ind of drugs, pissed in 
1872, 1 number of peisons have been appointed in all 
paits of the country as analysts It must frequently hive 
been a dificult tisk to find “ persons possessing compctcnt 
medical, chemical, ind mictoscopicul knowledge” to fill 
these posts Whceie those with whom the appointment 
lay took pains to assure themsclycs of the fitness of their 
nomince, probably as zood appointments weie made as if 
professional chemists alrcady formed a well detined class 
But a definition and sep uation of qualified Chemusts, such 
as membership of the propused Institute might cffect, would 
Seve as a guide to those charged with the duty of makinz 
such \ppointments, ind would be a banuer against the 
nomination of wholly unfit persons 

On the other hand, it 1s worth remarking th it the cx- 
istence of a technic il qualification 1s sometimes unfavour- 
ible to the selection of the best out of sevcral candidates 
who possess it he friends of an inferior candidate are 


apt to believe that all who possess the qualification are 
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capable of doing the 1equned work properly ind that the 
particular choice m1y finly be determined by othet con 
sidc1 2tions 

Lmploymcnt of in unofficiud kin | at may be thought, 
15 not likely to be given to incomp tent persons, since the 
emplover his in immeciite peusonil intere t in being 
wcll served But here also the eustin of a di tinet 
quilification, such 15 1 licence to practi in chemus ry 
grinted after caimination by an awution cl b dy. onld 
ud the choice of the cmployc , ind wold imi ve the 
chance of employment to thas prop ly quilt | 


The ditic which fill to the lot of yon lin 
genertl chemierl pir tec are pethaips t Ww tian 
those which are dischuccd by medictl pri ition as and 


the p 1sons who con ult orempl ycho mi sun i a tis, 
more ciprble of sclectuay a quilts do prietiti toa than 
he gener public the nuced cf vy profession ul st unp is 
therefore muchle sin hom try thinanme diene = Wath 
this limitation, the sime reisons which hive) dt. the 
utablishment of 12 Tes il distinction betwe a the doctor 
h bling adiplonia int the quick doctor, would sccm to 
wour the estyblis) ment of a srmilir distinction betwien 
tu professio ial Chemust and the amate unt 

At vimecting To Tt. ntly aa the auptutucnts ot the 
Cre mteral Socicty wa Parkin ton Tfeuse, which was ate 
ten caby alarje pumb sr of the lovin members of the 
Cheumt a S$ cls, it was uninencd ly rcsclyed that it as 
dcr abk that un orjanisition of yre:  ionil chemists 
huitld bc etteced, und thit {1 thr purpesc a body should 
be rormed, havin uithority to wm uc cortiheates of com- 
pence The que uons which next uos, 1S to the 
niture of the oryiat vio, and is to the steps by which 
it muzht obtun lezil reco, mtioa, led to the consider ition 
of the rlyan ives o  disidvantage ol cornecting the 
propo ed orginisition with the Clo mi wsousy 

This 5) iety includes amon it) Toto. ¢ mo t pros 
inment and by fur th mer ounl t € thoe« who 
ac folowin chemist, 1 ayprrfes iy TF da abso th 
idvaintige of lon> standing hii ob on founded im 
1841, of on cstrblished position ud fit bat not least, 
of incotporation by Royil Chart 1 Tiobubly the cvist- 
cnce of the Chemical S xcicty mm bt hinder the 41 nting 
of a Charter of Incorporition tthe proposed Institute 
It is therefore clear thit if the ( hemical Society could 
undeitike to issue licences to prictise in chemistry, or 
certificites of competency if occupics In some respects 
a idvintageous position for doin so 

Nor does it appear that such an undertaking would 
excecd the wid disctetion which Is granted to the 
Society by its chute The oljects of the Society were 
defined by if tomlrs to be “the promotion of 
chemistry and of those branches of science :mme- 
diately conncctcd with it, by the reading, discussion, and 
subscqucnt publication, of original comm mications” 
Here we breathe the upper wu of pure scicnce, of 
knowledge for its ovn sake Tut the olyects which the 
Charter recites are —“ Ihc generil idvinccment of 
chemicil science, as intimitcly connected with the 
prosperity of the manufactures of the United Kingdom, 
many of which mainly dcpend on the application of 
chemical principles and discoveries for then beneficial 
development, and for a more extended and economical 


application of the industrial resources and sanatory 
G@ 
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condition of the community ” Lhe Chirter proceeds to 
const tute the Tclows of the Society one body politic 
and corparite ind empowers t General Meeting of the 
Fellovs ? alia, to “enter into any 1esolution and 
mile ny rc,ulation rcspccting iny of the affairs and 
concerns of the said body politic wnd corporate that shill 
be thought necessvy and proper ” 

It his been wged thit it would be difficult to mike a 
aistinction between ordiniry Icllows of th Chemical 
Soci th an tqualiticd prictitioner idmuitted and rez istered 
throu, h the igency of that Socicty ‘Thus difficulty lics 
chicily in the choice of 10 ippiopriite nunc “J icensed 
Tallow hisanawkwat sound and “Jicentiite 2, by 
anile y, tlower title tnan 6 Fellow There seems to be 
n thinein the Chautcr to forbid such a distinction, which 
would be for cxternal use only, und would not differen 
tiite th holders of It enses wm icspect of chgaibility to 
Council o: any other privile e, fiom ordinary 1 ellows of 
the S> icty Indee lt it does not ippcar that it would be 
fry 2s forthe Chemu u Socicty to grant certificates 
of ccompttency is Chcnusts to those who tre not I cllows 
of the Socicty 

Te wing, however, the question of whit as leg lly pi ic 
ticible we 1iust confess that in spite of our svmprthy 
with the proposed org inisition, we doubt the cxpedicucy 
of cfle tin it throuszh the instrument uty of t society 
whi Shas lithcrt» cc upicd itsclf solely with the exten 
stun anid diffir n cf Tnovled.e 

th fist prutiu, of licences would be pie um ubly to 
those why have alreidy an estiblished positi n is p ract 
C }clcmists The task of selection would be invidiou , 
wintyv ou tany lyse aresponsibility fiom which the Chem 
cu wly woul niturdly shank Subsequently, we 
pc mh crecs would be ,11nted upon tn cx min ition, 
inlity ddsecm to be t wide dcputure froin the func 
tra woul th Cnemical Society las hitharts pe formed, 
f it toc rttuteit elf umexiunimin’ body, or to under 
thet py ot ta at of a bound of Pxumtin rs 

"hn ctherplriwere practicable we might hesitate to 
expres car dilile to the y oposi that the Che meal 
Sovety sho }Lenta uponthisnewecucer Pttexuinim, 
bod: vid bodics thit is ue ceitific ites to those who 
pistl uc iummrtions, uc iidy to hind = It should 
no. b atticult to obtain the co operation of the Lm 
vol ic oan this niitter und vt Boud of Ix unncis 
appointed by the U miveisitics of Oaford Cimbridge, and 
Lonlon, without necessarily iy icstiic ion thit those 
app irte should hive ieceived a Univers ty d ree, would 
prod thy command and deserve cont dence bette thin 2 
hua m tcd by 2 newly formed Institute or even by 
tt Chein cil Socicty 

At leat uch uscheme imi, it serve at the outsct, ind 
whcn through its operation che nistry hid begun to be 
consolid vcd ind 1cco,,nised as a profession, the proposed 
In titute of Professional Chemists might be formcd, ind 
und rtil¢ for the future the selection of ts own members 
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Boas ¢ the Lute munt Yf heseuch By Various 
Writers (Iondon fing and Co 157) 

I I 1s to the untiring caertions of [01 Appleton in the 

cwse which is here pleadcd, that we arc indebicd for 

this viluable combin ition of essays ‘The cminence and 
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competency of the writcis give it in overwhelming foice 
of authority and rcison The list of conttibutors is ag 
follows —The Recto: «f Iincoln College, Oxford, Mr. 
Jimes Cotton Inte | cllow of Q icen’s College, Dr Apple 
ton, lellow of St Johns Colluse, Mr Sayce, | cllow of 
Queen’s College Mr Henty oorby, TRS, President 
of the Mictoscopicil Society, Mr Cheyne, lellow of 
I] uhol one of the compiny for the revision of the Bible, 
Mr IJhiselon Dyar, ite of Chiist Church, Assistant 
Duector of the Royal Giudens Kew, Mt Nettlcship, 
Tallow of Corpus Chiuisth Colle 0 These eight waiters 
ticat of Vutous rsp cto of the J ndowment of Kesce ureh 

such 1s the nec 1 for it the ep ic vbility of colle ,e 1eve- 
nue. to the purposc, the incomprtibility of teaching and 
loscuch intencssivs No doubt morc icmuns to be 
wiitten on the subject, more will hive to be sud, und what 
Is sud will necd to be std 1 (rcat many times bh fore the 
public cvcn its move intel, cut section— comprchend the 
Impoitincce of 1cs¢ weh or the nece sity for its endowinent 
Che present volume imty be tiken is 1 fin statement of 
some of the most unj o tint u, uments inthe matter, ind 
should furnish the startirg pomt for 1 determined ind 
unwe uyiny Clore Zor i2 utdy to vlect public opinion in 
the right dircction = Waidcly 15 we should wish to sec this 
be oh 102d imon; st the liymcn of scicncc, the Philistines 
wid thosc who prophesy to thei, politicians and profes 
storal icfermers, it will ccrltunly be found qutc iw vilu- 
ible as by iy of thesc, by men of sonnce Mcn of 
vcicnee Will find an the pre ent volume dita ind su rzc 
tions which shoull ad them Jicil, at this critical 
moment to determine whit they will ur jc upon the 
vovernincnt, is the fit 1cl utionship between the State and 
scicntilic rest uch 

Ihe subst ince of these esstys may be summiun ed in 
the form of 2 scttcs of q“uesuons ind answers tlhe litter 
bein, { cqucntly reitcer ited, a5 it werc, by one altci another 
of the ess yists 

1 Whatisthis ficscuch which yot prepose to cn 
dow’ Itas more fully de cub das “scientibe rescuch 
Itas the § disinterested pursuit of [ncowhed c (Pattison), 
the followin, up of * science for scicncc stke’ (1 ittison), 
and § by the introduction of the utuhituiin motive its 
stuctly scuntih chuarcteri de troyed (Appleton) It 
is coc tensive with the wholc rin, c of hum in] nowkdze, 
and coropriscs such groups uw ‘historical science © men 
tu? scienec, § din utotr ” science, (Siyce, Chey nc, Apple- 
ton), cquilly with mola: ind inolecul tt physics wtronomy, 
olo,y wd biology It his its end ind um in itself, 
viz, the attunm nt of truth We issume thit itis neces 
guy for nin, neccssiry for his pro,1ess, for his happiness 
ify >1 phrase, but inevit ble whether for weil or for woe, 
j icdestined by the noblest und most comm inding pts ion 
of his nature 4 /ae the Louth Jo the ignorant o1 
withinking some truths appeu to justify this cravins on 
1 count of the miter! pritificition which their hnow- 
led.c en vbles minkind to obt un, whilst the acquitcment 
of othe: truths ppears to these persons superfluous A 
conside: tion of my onc deputment of knowled,c 1, 
howcvcr, sufficient to show us “that nituic is one, and 
thit no min duc put bis finger on any of ity secrcts and 
say this is a nie ficld for in,emious cunlosity ” (Dyer) 
[he nariowe: ty ¢ of utiltuian, with his petty measure 
of what is and what 1s not fc1 the happiness of minkind, 
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has no scope for discussion in this matter; he must bow 
before the inexorable domination of an impulse planted 
in the very elements of our being. The importance to 
the community of mature study and scientific research 
has been recognised in the past both in our own and 
other countrics ; at the present day it is very much less 
appreciated in England than clsewhere, The immense 
fields which lic open to us, with their harvest of know- 
ledge waiting for reapers, are to some extent indicated in 
the essays by Mr. Dyer, “On the Needs of Biology,” Mr. 
Cheyne, “ On the Study of the Bible,” of Mr. Sayce, “ On 
the Needs of the Jlistorical Sciences.” Over and over 
again it will be necessary to explain, as these essays do, 
how great and of what kind are the stores of knowledge 
which students see within their grasp, and how difficult 
and all-absorbing is the task of reaching them. It is the 
duty of men of science incessantly to exert themselves in 
inducing the great public, even though this generation 
and its successor prove stiff-necked and hardened in 
heart, to believe their report of the promised land. 

2. Granting that “ scientific research” is a good thing 
and to be wished for as the highest devclopment of the 
life of the community, why should it be endowed ? Why 
should persons be supported by public funds to carry on 
research ? Why not leave every man to follow research 
for his own delectation, and trust to the attractions which 
it possesses for its increased cultivation ? 

Because it cinnot be successfully carried on, in the 
picsent conditions of society, by men who have to earn 
their bread in any of the ussal avocations., Mo, Serby, im 
his “ Personal Faperience ” (essay No. VIL), with con- 
vincing simplicity and candour, tells us how all absorbine 
is research, how much may be Jost by withdrawing the 
man who is engaged in an investigation, even intermit- 
tently, from his pur uit, how necessary 13 ample tite, 
frcedom from anxiety, bealth of body, “readiness of the 
inind to take advantage of every cirenastance that may 
occur to press forward the inquiry in the Jing of truth.” 
Fortunately Mr. Sorby is endowed with a patrimony, and 
he says, “To never could have done what I hive heen able 
to do if it had been necessary fur ine to attend to any 
business or professiun as a means of support.” Men who 
are capable of or disposed to engage in scientific research 
are not always thus situated. Unless we ate prepared to 
lose the services which these persons might render-- some 
of them perhaps the very ablest and most productive ininds 
~-and to rest our hopes on the chance coincidence of 
fortune and ability, as for jpstance in the eases of Lyell, 
Darwin, and Grote, we must aceapt a scheme for pro- 
viding such persons with pecutuary support out of public 
funds. ‘To a certain extent we alicady do thts, but very 
inadequately. The posts in the British Museum, the 
Greenwich Observatory, and a few others here and there, 
are of the nature of endowments for research. Dut these 
are so few in number and so meanly paid that they cin- 
not be regarded as exercising any important iafluence in 
altracting men of ability into the ciucer of research. 
Among Continental nations but copecually in the Ger- 
man empire, in proportion to the wealth of the countries 
In question, very much larger provision is made for 
the encouragement of research--ant with the rnost 
perfect success, as tested by sesults. In Germany, 
owing to the special view which is taken in that 
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country of a “ University,” there are 1,250 posts de- 
signed for the promotion of research with stipends 
varying in value from 80/. to Goo/.a year. There is one 
such post to every 33,000 of the entire population, or to 
every 1,600 males betwecn the ages ot twenty and 
thirty years. ‘The total cost of the uppoit of these per- 
sons and the laboratories, hbraries, &c., with which they 
are connected (leaving out of consideration such special 
institutions as are the exact counterparis of our British 
Museum, observatory, &c.) cannot be less than Go000%/, 
annually, An equivalent provision in Bnelanl would 
necessitate the creation of 1,000 posts at an annvales- 
pense of 800,000/, making allowance for the fact that 
money has at Ieast double the value in Germany which it 
possesses in Ingland, in relation to the purpose under con- 
sideration. It is curious to observe that this sui cso ca/,) 
corresponds very closely with the estimated value of the 
incomes of the ancient University institutions of Oxtord 
and Cambridge—where, however, the money is not applica 
to the endowment of research. 

3. The reference to Universities and to Oxford and 
Cambridge brings to mind a suevestion which at first 
sicht appcars admirable. “‘ Granted that rescarch must 
be endowed, thcre is yet great difficulty in preronaciay 
practical men to pay for it in the pure and unall yed 
form. Jt can only be a pleasure to the investicator to 
communicate to pupils the results which he obtains in 
his researches, clearly it is his natwal function to teach, 
In fact you have already got whit you wantin the Fellow- 
ships of Oxford and Cambridge, many of the Loldcrs of 
which reside in those Universities andteavh und tor ht. 
less spend a Jarge portion of them time tn research, 
Abolish the non resident i lowships, remove the unamaor 
condition of celibacy, give two or three I owsbips to 
the men who stay lengest inthe place, requere them ell 
to teach at a cheap rate (this will be well reeened by the 
public) and you miy be sme that they will devote ail 
needful energy to original research 1.70 your den. ad 
for the endowment of research liberally inet in ts way 2? 
Certainly not. 

The deadly error embodied in the above bids fer at the 
prescnt moment to destroy the good hope which we ut 
ene time possessed of scecing at Oxford at any rate fu 1, 
fron. Cambridge that the mischief has come) a portion of 
collegiate endowments applied to the suppor of i cach. 
The chief care of the Oxford men who witte int 
Appleton’s volume ts to combit the racidious¢ octrine Chat 
research is compatible with fea Atig, the narrow senee 
in which teaching is undertoed in Vniversimes whieh 
hbke Oxford and Cambridge are cunuicd on upon the plan 
originated by and worthy of the Jesuits (sce Tattiscn, 
I’ssay No. 1), viz., that in which compctition by cxeni- 
nation for prizes forms, the pivot of all activity. The 
watchwords of the Germin Universities *f Lehrireiheit ” 
and © Lernfreihcit,” are (save to a very few) unknown, 
the idea which they express equally so, in this country, 

The sugeestion that teaching and iescarch should so 
hand in hand appears at first sight admirable, because 
there can be no doubt that in the wider and hisher sense 
of the word “teaching,” the investigator is and must be 
ateachor. In the German Universities it is a small tax 
wpon the profyosor ol holder of a tcocareh cndowirent to 
give a couse of Iectures upon the subject with the study 
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of which he is occupied. He is entirely free from the 
influence of the Jesuit’s examination system; that has 
been long since abolished (where it existed) in German 
Universities. He is never concerned for one moment 
with the thought as to what place his hearers may take in 
an examination—such examination as there is being 
entirely in his own hands—and having very little import- 
ance attached to it. Moreover, he cannot (at any rate in 
the early part of his career) make anything considerable 
by the fees of his hearers, and has to look for his promo- 
tion and increase of income solely to success zu the occu- 

wich his chatr assigns to him, namely, ortginal 
rescareh, 

The preparation of students for an examination by the 
results of which they are to gain or fail to gain valuable 
moncy-rewards, is a business by itself; and the man 
appointed to carry on this business, especially when his 
own income and his promotion depend upon his success 
in placing his pupils well in the examination, cannot pay 
much attention to other things, He is in a totally dif- 
ferent position from that of the German professor. He 
is in the position which Mr. Sorby deprecates, viz., that 
of having an anxious commercial pursuit. But, worse 
stil], as Mr. Pattison and Mr. Nettleship point out in 
their cssays, he deais with knowledge and the results of 
study in such a way (viz. for examination purposes) that 
he necessarily is liable to become less fitted than any 
other man of business to pursue knowledge for its own 
sake. He and his pupiis take up a radically false position 
with relation to knowledge. 

The essays of Mr. Pattisonand Mr. Cotton are particu- 
larly interesting as showing how the present enormous 
revenucs of the Colleges and Universities of Oxford and 
Cambridge came to be employed, as they are for the most 
part, inthe cheapening of cramming (as Mr. Sayce does 
not hesitate to call it) andthe reward of success in being 
crammed, or in the subvention of resident college-lec- 
turers and tutors on the one hand, and non-resident 
competition prize:mcn on the other. Originally this was 
not the case; Fellowships were cven founded tor the express 
purpose of relieving their holders from the distraction of 
teaching, in order that they might devote themselves to 
study. Jt was unfortunately at a time when the Church 
was entering upon a new phase of its history, no longer 
to be the great representative of learning and science, 
but something very different, that Leicester and Laud 
handed over the University to the Colleges and the Col- 
leges to the Church. ‘The Fellowships became so much 
capital, by means of which, in virtue of their monopoly 
of education, the Colleges were able to convert them- 
selves into what they have with general approval, but to 
the detriment of science and Ictters, become-—proprietary 
schools? forthe “ finishing ” of young yentlemen. Under 
the present system the resident Fcllow doubles his income 
through the division cf the monopolised fees, whilst 
the young gentleman’s parents pay half * what they would 
have to pay elsewhcre for the samc amount of constant 
supervision, cramming, and “ direction.” 

Whatever portion of the collegiate revenics is retained 

1 See Prof. Max Miiller in the Academy, May 11. 

2 The Oxford undergraduate pays on an average 20/. a year for being 
prepared for examination. A well-known “ grinder” for the Indian Civil 


Service examinations charges, I believe, roo/. a year for similar prepara- 
tion. 


NATURE 


[Sune 8, 1876 


by the new University Commissioners for the College 
tutors, or as the Oxford Hebdomadal Council has ex- 
pressed it, for “education” (as that word is understood 
at the English Universitics) is clearly enough lost to 
rescarch. This proposition is perhaps the main result of 
the arguments adduced in the essays of the rector of 
Lincoln, Dr. Appicton, Mr. Sayce, and Mr, Nettleship. 

4. All this being admitted, namely, that it is a matter 
of urgent importance to provide an extensive series of 
fuirly-remunerated posts to be held by persons constantly 
engaged in research, uncncumbcred even by the plausible 
condition of preparing younz men for examination, the 
practical questions come—which with Englishmen are 
generally the first questions--namely, Whence is the 
money to be obtained for this purpose, and how are you 
to ensure that true “rescarch-men” will get the posts 
supposing that they are once created ? 

These are two distinct questions. As to the first the 
answer is simple. It is only through the direct inter- 
vention of the Government that the thing can be done. 
Government may assign for this purpose a large part 
of the revenues of Oxford aud Cambridge, of City Com- 
panics, or of the Irish Church ; or the sum required may 
be met annually by the taxes. ‘The ‘ Essays” have 
chiefly in view, no doubt, the appropriation of a part of 
the revenues of Oxford and Cambridge to this purpose, 
At the same time we must remember that even were some 
200,000/, a-year detached from those institutions and 
deliberatcly and simply assigned to the promotion of 
research under State control, yet even then only a portion 
of the national requirements would be met. A larger sum 
than this is needed to carry out even amodcrate scheme. 
When, however, it is proposed to leave the 200,000/. a 
year under the control of its present administrators with 
general directions to them to employ it in the encourage- 
ment of research, we must contend that there is very 
strony reason, indeed, for an additional altogether inde- 
pendent and strictly national endowment of research 
such as has been hinted at by Lord Derby—and such as 
is carricd out by continental Governments. 

‘The second question 2s to the means to be adopted in 
order to avoid jobbery and sinecurism in connection with 
the proposed series of posts, is not discussed in any way 
in the voluine under review, It is, however, one of the 
most scrious questions, and we shall therefore venture 
very bricfly to turnish an answer which is, as far as we 
can scc, completely satisfactory. In a question like this, 
of serious practical importan.c, the most conclusive 
answer is to be found in an cxisting solution of similar 
difficulties in a very closely similar case. 

This we possess in the great German University sys- 
tem. Whatever objections Englishmen may have to 
Germun Universities as teaching bodies, the fact remains 
that as an arrangement for the endowment of research on 
a truly national scale they are the most unqualified 
success. Research zs endowed by this system and 7s 
abundantly carried on, and this without (to the writer’s 
knowledge) a suggestion or imputation of jobbery or sine- 
curism in connection with it. 

The elements of this success in the German system are 
the following :—1. The appointments are held by twenty- 
one groups of men engaged in research, 2, By custom and 
the conditions of society (legislative prohibition would 
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have to be called into use in england) these corporations 
are not allowed to make money by engaging in com- 
mercial pursuits or the kceping of boarding-schools. 
(3) The appointments are graduated in value from So/, to 
4oo/, per annum. (4) New members are chosen in any 
one corporation by co-optation. The promotion of exist- 
ing members is effected by the same process—one cor- 
poration often inviting @ membcr of another to Jeave his 
ald associates in order to enjoy an incrcased salary, or 
increased facilities for research. This co-optation is 
carefully su erviscd but not directed by the State 
Governmcnt. (5) Since commercial operations, such 
as the acquirement of a large revenue by any corporation 
from the fees of pupils or wards committed to its care, 
are out of the possibilities of the case—the sole motive 
which affects the various corporations in their choice of 
collcagues is a desire to secure colleacues of eminence in 
the avocation which is assigned to the corporations, 
namcly, research, and in this way to maintain a high 
reputation for the corporation and congenial association 
for its members. (6) The result of this is, that the whole 
stimulus which the prospect of a step-by-step accession of 
income from 80/7, to 4ood. or Goo/, per annum can bring 
to bear upon the nature of man is constantly at work in 
urging those who nicr upon this career to give their full 
enervies to research, and research alone. The habit 
of research so stimulated and fostered, remain; even 
after a carecr of twenty or twenty-five years—the length 
of service which entitles the (serman professor to retire 
upon full pension. 

The enormous fertility of Germany in all kinds of 
research is the outcome of this. simple and healthy 
system. There docs not appear to be any reason why a 
perallel system applied in this country should not 
produce parallel results. I, RAY LANKTSTER 
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QUAIN’S ANATOMY 
Quains Elements of slnatomy,  \ighth edition, edited by 

Dr. Sharpey, Dr. Allan Thomson, and Mr. E, A, 

Schafer, Two Vols. (Longmans, Green and Co., 

1876.) 
rT°HE seventh edition of Quain’s “ Anatomy ” appeared 

nine ycars ago under the conjoint editorship of 
Dr. Sharpey, Dr. Thomson, and Dr. Cleland; in the 
cighth Mr. I. A. Schifer’s name is found on the title page 
instead of that of the last-named anatomist. The new 
edition ccntains much new inatter, and with a larger as 
well as a clearer type, covers nearly an extra hundred 
and sixty pages. 

The arrangement of the subject-matter is considerably 
modified in the direction of improvement ; the descriptive 
account of the bones, joints, muscles, vessels, and nerves, 
together with the surgical anatomy, occupying the fist 
volume ; the sccond, containing the general anatomy or 
histology, the structure of the different viscera, the organs 
of special sense, and the embryology. 

A much-needed advance has been made in the sections 
devoted to osteology and myology, which consists in the 
introduction of paragraphs on general morphology. 
Teachers of anatomy are too apt to entirely neglect 
those great strides that have been made in zoology, 
many of which have an important bearing upon the way 
in which the human skeleton and soft parts should most 
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certainly be regarded. We, upon this view of the ques- 
tion, are therefore plad to find among other innovations, 
a classitied list of the bones of the head, and their typical 
component parts, the nomenclature adopted Icing that 
employed by comparative anatomists. 

The introduction of nitrate of silver, osmic and chromic 
acids, logwood, &e., as adjuncts to histologic al minipu- 
lation, as well as the effurts of many able investiators, have 
rendered corresponding chinges necessary in the sections 
of the work devoted to the microscopic structure cf the 
tissues and organs; and Mr, Schafer has here introduced 
several fresh illustrations, and much nev inuter, which 
makes the “general anatomy” by itself an invaluab'e 
summary of the most modern aspect of histology. The 
development of bloo l corpuscles, the ground-substance ot 
connective tissue, the ultimate nature of sous. de, the 
scrous membranes and their lymphatics, hav roeeived 
the greatest additions in thi, partion of the work, 

Dr, Allen Thomson has entirely rewritten the chapter 
on embryology, having crabodied all the mere rcecnt 
results in this rapidly advancing department of btole- 
gical science, arrived at by Foster and Balfour, Parkes, 
Mihalkovics, Waldeyer, and others. The whole forns 
a most excellent account of human embryolosy, as fara, 
wt can be known from the incomplete direct, and the much 
indirect evidence which can be brought to bear upon it. 

The editors acknowledge the assistance of Dr. Go vers, 
Assistant-Physictan to University Colleve, in the revision 
of the paragraphs on the Cranial Nerves; and in the 
chapter on the Brain and Spinal Cord, Or. Gowers ha, 
introduced a valuable account of the cerebril convolo- 
bons, together with some excellent dyiwings, imere 
elaborate than those of Keker, The nature of the inany 
layers of the cerebral cote: ts fally discussed, “ut the 
same time that a careful abstrict of the tenninolosy of 
Meynert 1s given, with additional figures. 

There is one minor zoological error which we have not 
seen corrected in any anatenneal or physiological text- 
books. It is im the nomenclature of the animals with 
pecuharly small blood-dives. The * Napuo Musk Deer” 
is said to possess the smalle-t bhod corpuscles of all 
imammialia. Jt is now known that the Musk Deer has no 
special kindredship with the Chevrotains, or ‘Trasulide, 
to which group the Javan Chevrotain (/7 gals paiinlens, 
which formerly went by the naine of the “ Napuo Mush 
Deer,” belongs. <A reference to Mr, Guliiver’s more recent 
paper' also shows that in the Indian Chevrotain (7) « 
eulus meniuna) the discs are equally minute. 

With refercnce to the typoyraphy we think it| much 
improved in all respects, but of the hgures we cannot ) lp 
remarking that sufficient care has not been taken hy the 
printers in doing justice to the artists or the ensrivets. 
Several of the older woodcuts are, no doubt, much worn, 
but they, as well as the more recent ones, are printed 
much too black, considerably darker than in the previous 
edition. 
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OUK BUVK SHELF 
Exercises in Electrical and Magnette Measurentent, Vy 
R. E, Day, M.A. (London: Longmans, Green, and 
Co., 1876.) . . 
Mr. Davy’s little book on Electrical and M igactic 
Measurement seems to us likely to be of considerab'e 
t Prior. Zovlog. Sue , 875, 44? 
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service both to teachers and to students. The best proof 
of knowledge of any branch of physics, and the most 
practical result of the study of any such branch is the 
acquisition of the powcr of applying numerical calcula- 
tion to every question where a numerical jesult can be 
obtained. The student knows that he understands a sub- 
ject thoroughly when he can write down numbers to 
express definitely the amount of every effect observed and 
measured by experiment, The importance of numerical 
calculations in absolute measure is becoming daily more 
and more appreciated : and in the best [English text-books 
numbers expressing quantities in absolute measure are 
now to be found, instcad of the relative numbers that were 
alone obtainable from the teat-books of only a few ycars 
ago. Mr. Day’s book brings very fairly together such 
questions a3 are likely to present themselvcs to the 
student of electricity and magnetism. Anyone who has 
acquired sufficient knowledge to work through a consid: r- 
able part of the exercises cannot fail to find them extremely 
useful. 

We have observed some slips that ought to be cor- 
rected in future cditions. Among them inay be men- 
tioned some of his exercises on the tangent galvanometer. 
No practical] experimenter would think of using the 
tangent galvanometcr im such a way as to bring the 
detlection to 89 30',as Mr. Day does in Ex. 23, p. 47, or 
to the high numbers that he refers to cl:ewhere. We 
tind readings of Thomson’s reflecting galvanometer given 
in degrees, minutes, and seconds. ‘lhis scems rather 
absurd, to say the least of it. In a few of the exercises, 
as in Ex. 9, p. 33, the data are insuffic tent. 

A few more detinitions would, we think, be found useful. 
Some of the terms employed are uncommon, and svine 
appear to be used somewhat ambiguously. Thus in Fw. 
2, p.17. the worl @xsf is wrongly used for quantity. 
Agam deasity of an eclectic Current 1s a term so unusual 
that some explanations regarding it seem all but necessary. 
The detinition, given in Es. 2, p. 72, a3 Bunsen’s de ti- 
nition, appears a very incomplete onc. According to it, 
a cwarent of unil denstiy ts acnsiintof umnbl strength 
passing through avoltametas biliecn tie clecti odes cach 
one sguare muillinutre tn diameter. and from this 1t would 
follow,we presume, that the so called density of the currcnt 
is the same at cvery part of the voltamcte as.d independent 
of the form of the voltamcter. If 50 we cannot think of 
any possible use of sucha name. The terins Farul and 
Weber, givcn by some of the practical electricians seem 
to be used indiffercntly in mote senses than one. It 15 
simply unpardonable, in the present state of the science, 
to nboduec ambiguities of language. 

On the whole, however, we are much pleased with 
Mr. Day’s little book, and can warmly recommend it 
both to teachers and to those who are studying clectricity 
and magnetism without the aid of a teacher. 


Prodromus of the Pale- 
By Vredcaick 
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Geological Survey of Victoria. 


ontolivy of Vautorra. Decade +. 1 
McCoy. (Melbomne. tandon: ‘rubner ard Co.,, 
1876.) 


WL are glad to find that in spite of the unpromising news 
which has recently reached Iingland concerning the pre- 
sent condition of the (:cological Survey of Victoria, the 
paleontological work, which is in the hands of such a 
well-tried and indefatigable naturalist as Prof. McCoy, 
continues to make satisfactory progress. ‘The present 
decade of the 7? edromus is of more than loca] interest, 
containing as it does interesting new dctails concerning 
Owen’s marsupial lion, the Z/ylacolva carnifer. “The re- 
sult of Prof. McCoy’s cxamination of more perfect speci- 
mens than those on which the first description species was 
based, is to suygest modifications in some of the vicws 
published by Prof. Owen, but to add confirmation to 
that author’s main position concerning the carnivorous 
habits of the animal, a conclusion which was called in 
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question by Dr. Falconer and Prof. Flower. Scarcely less 
interesting at the present time is the illustration and 
description of a species belonging to the sub-genus of 
Nautilus, known as Aftusia. A similar form has been 
found by Dr. Hector in New Zealand, but in rocks of far 
older date, and the facts which have already come to light 
concerning the distribution in space and time of this 
remarkable genus are such as to invest it with the very 
highest interest both to the gcologist and biologist. 

On similar grounds tlie new species of Teitiary 777- 
goniaanud Pleurotomaria genera which were so abundant 
dming earlier periods of the earth’s history, but which, 
except in Austraha, appcar to have become almost wholly 
extinct at the close of the Mesozoic epoch— are espc cially 
worthy of the attention of the palwontologist. The other 
new forms illustrated in this dc cade, including a number 
of Tiilobites and Teitiary Mollusca, do not call for any 
special remark. Prof. McCoy’s scientific descriptions are 
admirably clear and exact, and his general remarks on 
the relationships and distmibntion of the species very valu- 
able and sugeestive. ‘Che engraving and printing of these 
decades afford evidence alike of the progress made by 
our Australian colonics and the liberality with which 
scientific research 35 supported in them. The plan of 
publication by decades, ilustratins: the paleontology of 
the countrics geologically surveyed, was commenced in 
the United Kingdom by Sir Ilenry de la Beche, and has 
been followed both in Cavada and India. The decades 
of the Victoria Survey are quite worthy to take rank, both 
as regards matter and form, with those of either of the 
older surveys we have inennoned 3 and higher praise than 
this it would scarcely be possible to add, 
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[ 740 Lectitor dacs not hold hin iif responsthle for ofimuns vfrer ce 
lo his conresprmtaty Neto con ce brdcttale do pedir, 
or ta correspond ute the certers ef, repecd Low ants rrtts, 
Vo notte is Laken ef euexnymons communicators | 


Scientific Poisoning 


Por giving mstruction to cave fer on the art of poisoning 
Withort actection, the medical student, Vance, is undergone 
the vary lenient punehment ct emhtean mouth. imprisonment 
Whit wowd bo the eppropiiate ponalty to inthet upon the 
responsible cdatorsafaew papers who aatrute Ae Saddee orally 
mto Vance’s scare! ? Cub MIst 
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Pyrology- Quantitative Analysis by the Bl owpipe 


Tot estemation of corstituents in compounds by the blowpipe 
has Leen hitherto, a. ws well known, limited to the p cress 
of metalhe (or, in the cise of cobalt, ersemdal) reduction of 
oxides, &c, and that with aesarce to a very few metals only. 
1 now p.opose to inaugurate a new plan, by which this rapid, 
clegant, and accurate method of analysts may (apparently) be 
ap, hed far moe gcnerally, and, as T hope, cuccescfully. In iny 
peblshcd work § Pyrole ry, or Tare Chemustry,” [ have, with 
the cxception of a few madtcations (a, in the cave of the mn.oluble 
balls formed by Ztwre an deste acid), contined myselt to qualita 
live research only, but many methods will suggest themselves to 
the attentive student of that book, by which qualitative may be 
1eadily extended to quantitative examination, 

I propose to proceed more in the direction of a kind of ely. 
mbt analyses than of analysis by means of the successive sefv- 


dition of Constituents, as in the “wet way,” and T trust that the | 


cousidaiation usually accorded to novelty and the difficulties 
always inseparable from useful noveltics will not now be refused 
by scientific Englishmen to my feeble initiatory researches, espe- 
cally as Iam (1 believe) the fist Englishman who has published 
much orzeinal matter on this subject. Jt seems likely that the 
operator who can, by reas n of the rapufity of his methods, 
obtain the wean of a ntmber of approximate analyses of a parti- 
cular wut stance m the same or less timc than that required by 
the employer of an abstractedly more correct but practically more 
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dangerous mode (from the failure of any one of the delicate 
caanipulations introduced) for one analysis, will probably arrive 
in the end, at a result more closely approaching to the truth. 


Blowpipe Assay of Ores, Furnace Products, &c., for CoBALt, 


1. The rationale of this process depends upon the observa- 
tions (a), that a trace (say ‘5 mgr) of cobalt oxide affords, when 
dissolved in a bead of microcosmic salt, the same colour (violetish 
blue) which is afforded by the addition to a similar bead of five 
fimes ag much oxide, or 2°5 MEI. ; and (6) that these relative 

iti xide afford, when dissolved in phosphoric 
quantities of cobalt o ; 
acid beads of the same weight (say 60 mgrs.), Aerfec/ly different 
colours 3 viz., fime as regards tre smaller poportion, zvolet as 

r reater. 

Ene ccrollary derivable from these premiscs seemed to me, 
therefore, that, the quantity of phos; horic acid being kept con- 
stant, it would require the addition of more soda to turn the 
pink bead than the violet bead ¢/e; first, because violet already 
contains blue, and second, because the cobalt might be presumed 
to have already saturated, 2s a chemical base, part of the phos- 
phorie acid. ; - 

3. I was exactly wong in this assumption. Different quantities 
of snda were, indeed, required to avurise the two beads, but the 
violet bead required more than the pink one. _ 

4. Without troubling the reader with tdious details, I may 
state here that each of three assays constantly showed the neces- 
sity of an addition of 14 mgrs. of fused sodium carbonate in 
order to azurise a 60-mgrs. bead of pl osphoric acid, made pink 
by the solution in it of ‘5 mgr. of pure cobalt oaide; and (by 
three other assays) an addition of 20 mgrs. of soda to azurise a 
60 mers. bead made violet by 3°5 myrs. of cobalt oxide. The 
ratio, ther.fore, stood thus :— 


Na C 


Nat: Co CoA 
20 : 


14 3°5 5 


or the violet standard of cobalt was to the pink standard, as 
2°45 o'71, It would, by these assays, seem that every half 
miUligramme between those extremes of cobalt oxide dissolved, 
requires the addition to the bead of one milligramme of fused 
sodium carbonate, in order to azurise 1 60 mgrs. bead of pure 
phosphoric acid. 

5. The way to operate is to compare, by reflected and trans- 
mitted light, the blue colour thus obtained, with that of two 
6o mgrs. beads of sicre osmic salt, having the above-named 
quantities of pure cobalt oxide respectively dissolved in them. 
Space docs not allow me here to describe the mechant al details 
of operaticns, which must be conducted with the utmost 
care. 

6. rom these facts, the following analytical table, as regards 
cobalt, is Ceduced :— 


CoO mgrs. =NaCo3 ingrs. 


per cent. of a 60 mgrs. phosphoric 


o5 requires 14 = 0°83 acid lead. 

ra ” 15 = 1°6 ’9 9 ” 
5 ’9 10 2°5 9 a9 48 
2 oO 33 17 ~ 33 ‘9 9 39 
2°5 ” 18 eae ae 39 29 q 
3 Oo ” 1) oe 5°0 9 om) ") 
35 %? 20) 5s 99 98 99 


The use of this table is shown in the following example :— 
7. Assay (for Cobalt only) of Smaltine, from a Fretere 


Cabines. 
mer, per cent. 

a. Weight of powdered ore crushed be- 
tween agatcs See, “a= am, Wee. SP AGO — 

8B. Weight of powdered ore after roastir ¢ 
on aluminium plate... ee ae 18-36 

Therefore the loss in arsenic and vo'a- 
tile constituents bat. Se, cee ety Re 04 

7. Weight of a new platinum wire with 
a ring of 1 diameter} ae Meee S7EG 

8. Weight of the same platinum wire with 
A bead of phosphoric acid fused on it = 134°5 — 

«. Weight of the bead and wire after 

2°5 mgrs. of (8) had becn dissolved 
inthe former 00... 1240 — 


* This refers to the “ringing forceps." 
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¢. Weight of the bead and wire after Meee wees 
the addition of fresh phosphoric 
acid)... .., ss Pas 


(This bead heing rose colour,? fused sodium carbonate was 
OP, taken up from an agate slab and di-solved in it uncer 
n. Weight of soda required to colour to 

the é/ue of mic. salt with 2'°5 CoO 16°5 

Now, by the above tal 'e (6), 16°5 mgrs. of coda ecrrespend to 

3 per cent. of a Go mers. bead in fare CoO ; and 2°5 gis. of 

pure CoO, requiring 18 murs. of soca, constitute ger pere at. 
of the bead. Therefore we have the ratio — 


——_ 


4°l 2 3 1: 100 = 4 ths of 100 = 75 per cent, . 
But, as this is the percentage of the roasted putnl r, or “repulu-,’ 
we have— 
Regulus Percentage Mgrs. 
im of regulus. ot 
100 mprs, mprs ore. 
36 3 75 2: 100 = 2008 per cent. cobalt. 
Several assays were made with a similar result, but one o her 
example is given hese, with a different platinum wire. 
mgs 
a. Weight of a platinum wire... 61 9) 
B. ‘5 ditto with bead of phosphoricacid = 131 0 
y. re roasted smaltine dissolved in (B). = 25 
8. + this wire with bead coloured rose 
pink with (y) we TBS 
€. 9 bead and wire with fresh phos- 
phoric acid sik, tee Re ELI O 
¢. s sodium carbonate required to 
colour (e) d/ue .. 165 


8. These data would, of course, give a similar result. Roast. 
ing before O.P. on aluminium plate is so rap d ani cificacioss 
that the whole process only occupies about half am hour 5 wich 
the roasted powder, about a quarter of an hour. A drop of water 
is placed on the powdei to retain it under the blast, 

In roasting, #u kel oxide appears, yellowish green, on the snv- 
face, and might pussibly be mechanically separated at this sta:c 
of the procedure. W, AR 


‘ 
4 
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Page's Intraductory Text-book of Physical Geography 
¥i has been pointed out to me that the same errors which I 
noted in this book (NATURE, vol. xiv. p. 26), had ben 
corrected as regards Prof. P ge’s ‘ Advanced Text-book ” by 
Mr. Wallace thrce years ago. ‘hey can scarcely, therefore, be 
anything but wilful, and it is difficult to understand how they 
could be allowed to reappear. We do expect teachers of pusi- 
tion at least to do their best to teach rightly ; and when one 
has fallen into error it is certainly more manly to correct it thon 
to stick to it, because it has once been committed. Jt is a pool 
thing to teach science, but it is just the opposite deliberately tu 
teach false science. THE REVI} WER 


———— 
eet ee 


OUR ASTRONOMICAL COLUMN 


THE SECONDARY LIGHT OF VENUS.— By way of sup- 
plement to the historical notes on the luminosity of the 
“dark side” of the planet Venus in last week’s “ Astro- 
nomical Column,” a brief enumeration of the various 
explanations of the phenomenon which have been offered 
from time to time may not be out of place here. 

These resolve themselves into (1) reflected carth-light 
analogous to the Jumi¢re-cendrée exhibited by our moun, 
an explanation advanced by Schroter, Harding, and many 
others ; (2) phosphorescence of the planet’s atmospherv, 
suggested by Sir W. Herschel to account for the appear- 
ances remarked by Schroter, though Jooked for without 
success by himself, with which may be mentioned Pa:- 
torff’s idea of a self-luminous atmosphere ; (3) visibility 
by contrast—“might not a plausible explanation be 
given,” asks Arago, “ by referring it to a class of objects 
which are negatively visible, or which are rendcicd 
apparent by way of contrast?” (4) luminosity, similar to 
our polar-light (aurora borealis) ; (5) natural light-deve- 
lopments, as luminosity of the ocean ; (6) a condition of 


’ 
I This is necessary to make up the weight of the bead to 60 mgrs After 


the addition of soda, there is x0 loss from volatilisation. 
2 From the interference of iron and nickel oxides in the assay 





—- 





— ne ete ee - 
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plowing fire, 01 intense heat of the surface, and (7) the 
Nunstliche Feucr of Gruthuisen 

There 1s one characteristic of the phenomenon abun 
dintly verified by the numerous observers who have 
1ccorded it, which cannot be overlooked in our endeivouts 
to wriive at its true cause, viz, its imtermittent or only 
occasional visibility This alone appears to render moie 
thin one of the explanations which have been advanced 
highly improbable if not wholly inadmissible. ‘heir aie 
also isolated observations which seem rather to favour 
one or other of the hypotheses Thus Schroter con- 
sidcred that the change in the colour of the faintly ilu- 
minited disc from ieddish to ashy grey romarked by 
Tlarding, indicited a connection with our 1urora bore ils, 
in cxlubitions of which similar ripid chingces or alterna 
trons of colour: are obseived, and i very curious obseiv1a 
tion by Midler his becn cited in the same ditection On 
\pnl 7, 1833, atS PM,in iv Shy of extraordiniry clear- 
ness and trinquility, Venus, then in crescent phisc, 
appc ued to him accompankd by a beautiful radiating 
appe rince, cvenor cayht struzht ray , at times vary 
bri ht and shirply achned it others fitnter and more 
difucd, occupicd the northwe t quidrint, md were 
ridilly lost in the yeneral cround of the sky = Ihe 
lon, trayextended ibout 1, the shortest w1s about hilf 
tai lonsth, neither turning round the cy pece, no 
vicwin the plinet in different puts of the tield of the 
tcleseoye, ut ull iffected the phe noincnon, which continued 
unchingcd as lons as Venus vis observed thit evening 
A fizme of this appevince 1. 1 icned to WMadler 
iccount of his obecrvitior 

/o'lncr lis exoreesed his conviction that unda 5) ctt> 
“+O 1 CNAminition, the ash colom ds ccondauy hybt of 
Venus will be found topres nt bn bt lcs wndit may be 
}oped that opportunitic, for such ob civ ion may occu 
during the pre ent sumiet 

ly closcly witchin, the fotin of the cic ccnttowr d= the 
este nonhes fi hor evidence of rot ition m rath a des tune 
thing occupied by t ce cath m ter diumiuly volution, 
mi woh obtuncd Brit with this objc t, obsers ations 
must be mide at very short intervals 9 In austrition 
cf this may be quoted Midis experiences on June 6 
nd 1» 1&36 


boa 
Junc (, 10 41 Sid TF both hom ¢€ yuiully pointed, and the 
curviture quite ell, tcl 
‘ Iy 10 ,, Ihe ame 
: ir 6 ,, Ihe noithean hom wpea to be the 
mare pointed 
5 “ERAN . Ihe nother how certat ly more 
pointed also at ril 432 
1146, Aun wiccrtian 
Jur 10, TE U4 gy both ho ins ah) 
» 20. 4g, Tbe northern is more  omnte 1 
‘ Ir ,% ; Asam doubtful 


‘Liv ieferring to the ¢ and other observitions of 1 
similu. character, im Miy ind June 18,6, expresses his 
opinion that they arc quit irreconcilable with Biinchinis 
p 1 od of rotation, but miy be comprtibl with the shortet 
one of Cassua ind Schioter 


Jur Mixon Praviis Ihe followt  suminay ts 
founded upon clhements of 153 membcis of this group 
vhich appear to be suflicicntly wall determined to ifford 
1clitble results. It exhibits the distribution of the peri 
h la, nodes, inclinations, and excentricities, and wil be 


ec1 to otic) Tveral very decided chiiic teristics 
1 Leniules cf th Pahl 
Niit rot Nu Jer of 

Ohl t Qil ts 

oO 40 18 18U 210 ” 

30 «60 22 210 240 9 
60 90 11 240 270 10 
Qo 179 15 270 300 7 
IO 1,0 12 300 430 19 
sO Irv 7 40) 4fO 10 
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2 f nduls of the Ascending Ne les 
Numtero Number of: 
Oil its Orlits | 

Oo 30 15 SO 210 19 

30° 60 13 | 210 240 by 

69 90 1) 240 270 5 

go 120 6) | 270 300 7 

120 150 1) 3900 3,0 1, 

150 ISO 10 330 360 16 

3 71 lite ons to th Leltpts 

Oo 5 5° 20 25 b 

5 10 gS 25 30 2 

10 IS (y 30 35 I 
15 20 y 

4 fr nvarit 

0 00 005 7 O 20 0 25 31 

a05 O10 ry O24 0 50 Q) 

OTTO O15 i! O Oy, 0 

O15 0.20 4% O 455 Of) I 

LS RLF SPANTS#H UNTILL RSTL 


QO! Roieiders wall casdy understind whit sort of 

foster mother 1 Government hhe that of Sp in wv 
prove to educition gener uly ind to screntiie cduc ati 
ind an putry an particulars Any cducation tl mstiturt 
connected with ouch 7 state must nic ssury te he 
per doaind hiidcicd in many wrys, ind the oily clan 
of obtunins parfect betty mn ser ntite edue ttn a 


mnstiucth ors teoaeem ord cf ul state interfer a 
[his his becn so stronely tlt nm Sprm by om 

the foremost Spuahacnief oa ye ab letter th 
thy ha form d wo. oc ten to found anoint 
vion for ft ce cdueittion Aqyroy tus of th ain ttrt 
his been fors rd dui, mad the Ulfiendaes wouch he 


adibaril¢ luc tition in Spun mey bo lc trned from the f 
thu wor so ond fy tem ex protes or oof the hi h 
tindin oll of whem bay be a temeved trom th 
chia by Governm nten a ountoftl o liber Pepin > 
Amon th ¢ uo the names cf Ano u to G de bani 
(\ Trolesscd of Sana Tastory at the Univer it, 
Sintra ov, ind Tau ano Caldcron, ox Pio essor of Oi ou 
Che istry wt the ste Univer ity the obj ct ct 
Associuion, 5 stated m the prospe tus is to found 
Madrid 2 fice institution dedi ated to the cultin 4 
Ploprgition of scicncc mm wt vusous biarches sp 4 
by meins of cducition Vs ait of yout steck comp 
will b const tuted b shir s of 250 frines, pry ible 
four anstilinent between July next and Apel 1977 
pichimuinery mecting wis to be held on th teat 
constitute th Society, and we carnestly hope thit vt 
cc sful stut his been mide The Assocrition wi) 
dnectcd by a Council iepic nting ul pirtics interest 
{he Insti ution itself will, of course, be perf ctly free fi: 
all religiou , philosoph cu, o1 political 1 striction , 
only punciples bens the § anvsol bility cf semnec ? und 
perfect baty of tewhing  Jherc wall be c tiblish 
av odins .o the circum tance und mein of the So 1 
(1) sulics for encril,s condary, ind professional c¢ 
citron with the acadcmiec idvanti,¢ oucordel by the bi 
of the State , (7) cuperiol sc cntitic studics , (3) lecture 1 
buicf courses, both s i ntifie tid po uli, (4) comyr 
tions, prizcs, public ttion of books and icviews, & 
ilest preciutions will be tilen to obtun w profess 

inen of undoubted probity and euncstness and of | 
hij hest competcnce 

We need s.y nothing to ou 1e1dc1s in rccomme ne 
tion of the ibove schcine All who sincercly desire 1 
welfare of Spun and th» spicid of scientific knowlce 
must sympathise with its prom ote who, we hive cve 
tcason to belicvc, tre men of the Inghest chiricter 1 
competency We hopc thit not view of o ricadcis v 
show then ympathy with the oljcct of th “V solu 
bv sending the modcra‘e subscription y hich constitute: 
sharcholder to M, Iaureimo | i cuerola, ( ule de Alc s 
vier Madrid. 


134 NATURE [Sune 8, 1876 


question naturally arises, Why is it not more frequently to have arisen directly against the application of elcc- 

employed for practical purposes ? tricity for lighting purposes, or at any rate against the 
Unquestionably the first experiments with electric light _employment of the existing apparatus in the hope that 

were not succcssful, but this is generally the case with | more perfect may soon be invented. 

newinventions. Unfortunately, however, a fceling seems | The numerous cases in which powerful electric lights 


Fic. 1.—Dynamo-electric Light Apparatus with Portable Engine, Lamp, and Parabolic Retlector. 


_ 


ar " + 





would be of service may be divided into two kinds : first | mises, &c. 





Second, those where only one or a few power- "37 ‘ 


those where a great number of lights are required at dis- | ful lights are required, such as illuminating harbours and + ; 


tant places, either simultaneously, or at intervals, and in | public places, as well as for lighthouses, signalling, and 


varying numbers, such as lighting streets, extensive pre- | diving operations. 
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Great difficulty 1s cxperienccd m propcrly adjusting the | 


resistunces and dividing the curient, for the production of 
such a number of lihts as 1s required in the cases of the 
first hind, and catcnsive cxpciiments to ovcrcome¢ this 
difficulty have as yet been attended with only paitial 
ess 

mle is to those of the second kind thit we purpose to 
draw attention Herc the cucumstances ar quite utercd, 
the cascs of application are numcrous, ind the appuatus 
employed 1s purtect and proportionally che ip, and yct it 
1s adopted not ne uly so frequcntly 1s might be capected 
A constint h, ht cqual to thit of from g,ov0 to 10 000 
Stearic candles ctn easily be produced, with 1 motive 
force of from eiht to nine horse power, and this at a 
cheaper 1 tte than any other aitificial hzht. 
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Such appiratus hive latcly been employed in various 
countries for various puiposcs, such as for engineering 
works, torpedo di fences, signal hohts, and in military field 
operitions Jt is to be hoped thitats adoption in this 
country will soon be more ,cncril 

The follo ving 1s a description of Messrs Siemens Flec- 
tric J i,ht Appiratus, one of many th it hive been vdoptcd 
m vuious countries Compriitive expcuiments have 
prove lit to be the mest powerful and w the sume time 
the least capcnsive of all appurtus yet cmploycd in the 
production of continuous electiic hy ht It 1s a com 
plete ippiraitus by itself, in which the core of th 
armiturc 1s fixed and the wne hchx alone causncd to 
1otite By fixition of the umature core greit inductive 
power 1s obtiuined, und conseyucntly powcrful currents 
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Fia 2—Lnd Elevation and Longitudinal Scction of Dynamo electric Light Machine 


With about 380 revolutions of the wire helix per minute, 
and ninc to ten horse power, a lizht equal to 14,000 candles 
is obtained 

The piinciple in this and all other magneto electric 
machines 1s, that when part of a closed electiical cncuit 
is passed between the poles of a stitionary magnct, a cur- 
rent is generatcd in the circuit the direction of which 
denends upon the position of the magnetic poles and 
direction of motion of the conductor. 

In this machine (shown in Figs 1 and 2) the conductor, 
by the motion of which the electrical current 1s produced, 
1s of insulated copper wire, coiled in several lengths, and 
with many convolutions on a cylinder of thin Geiman 
silver, and in such a mannet that each single convolution 
describcs the longitudinal section of the cylinder. The 
whole surface of the metal cylinder is thus covered with 


| wire, forming a second cylinder closed on all sides (1, | 
q, Tig 2) 

This hollow cylinder of wire incloscs the stitionuy 
core of soft iron (z 55 2 11g 2) which 1s fixed by mcans 
of an on bar in the direction of its axis, prolonged at 
both ends throu,h the bearings of the wire cylinder to 
standards Surroundinz the wire cylinder for vbout two- 
thirds of its sufacc, are the curved iron bars (NN $5 
Fig 2), seprirated fiom the stationary tron Core by sp ce 
only sufficient to permit the free rotation of the wire 
cylinders The curved bars arc themsclvcs prolongations 
of the cores of the electro magnets (I F FE) and the sides 
of thetwo horse shoe magnets (No—5, # and No—‘, m) 
are connected by the ron of the two standards (« and 


om 
a the coils of the electro-magnets form a circuit wih 
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the wires of the revolving cylinder, the revolution of the 
latter causes a powerful current to pass into the electro- 
magnetic coils, this again inducing a still more powerful 
current in the wires of the cylindrical armature. ‘The iron 
core of the cylindrical armature being very close to the 
poles of the electro-magnets, becomes itself an intensely 
powerful transverse magnet of opposite polarity to the 
electro-magnet. The cylinder of wite thus revolves in a 
very intense magnetic field. 

These electrical currents are coll.cted on two metal 
rollers or brushes, so that at two points diametrically 
opposite the single sectors pass under the tollers or 
brushes with elastic pressure giving up to thei their elec- 
trical charye. 

A slight increase of specd in the rotation of the wire 
cylinder is followed by a considerable increase of cuurent, 
but as the curreat mereases, so docs the 1esistance to 10- 
tation ; and this very rapidly, Ja addition to this heat is 
developed to such an catent, that cire must be taken not 
to excecadl a certam lunit, otluiwise, the insulation of the 
cous would be destroyed. Were it not for this drawback 
eluost any amount of curment might be produced with 
suitable diving power. 

As the external icsistance affects the strencth of the 
current the specd must be varted accorin bh, bom 
piecter asthe cxtermabre istame sre ereatar and eae vere, 
Wath wa clectiic lamip an a ciurcute of stall restsiance, if 
the inachine is miended te work coutimitow by, the revel 
tions of the wire cylinder per nunute should not exscced 
379 to 360. The tempetatuie of the nachme will then be 
at a maxunum ip ab utthiec hours 5 and during work will 
remam constant. At thas specd the Griving power as about 
wieht mcatcd hors power.  Warile the mtensity of the 
hioht, upared by retleetor or Jens, has beea shown dy 
Valious photometers to be cai to bf ooo normal Lnelsh 
candles. “A mote intense chee tite helt cannot be obtamcd 
Qs any wicrease in the Curreut splits up even the best 
carbon, 

‘Lhe conducting wires ftom the mrchine to the lamp 
should be of copper, ocring very little resistance and at 
the same time possessing a tugh ctectrcal con tuctiity. 
lf the lenyths of the two wires Go not tuzcthar exceed 
fifty-five yards, then a wire of O'f57 inches diameter, and 
ol bizh conductivity will suitice, Fo. lurver distances tt 
is udvisalle to use a strand of larger diameter, 

Increased spced wil of co trse Comnpensatr for deer ase 
of current duc to a too creat external resistaace, beat ibs 
can be done only at the capense of moctensed apotine 
power. 

The lamp used with the machine is iczulate | without 
clockwork, as the emploviment of the latter ts not only 
been a source of Nuaaetous Jadures and diffienltws, but is 
liable to disarrapgermert upon the least rough ustee ‘The 
Lump of isclhiegulates the carbon pots, kieping them 
wt a uniform distance, aud thus a periectly steady upht is 
produced. 

For concentration either a parabolic reflector or a 
faesnel dioptric lens may he used. 

bor transportation the Dyuamo-electric Licht Appata- 
tus ls Mounted on a was,zon, with steam-cusn c. the whole 
weighing 4,g0olbs. The combination has proved very 
serviceable on account of its hghtuess and compactness. 


Titl EV/INOLOGY OF THE PAPUANS OL 
MACLAY COLLST, NEW GUILNES} 

\ ITI! regard to the villages and dwellings. So thickly 

is the coast of Astrolabe Gulf covered with vepctation 

that no houses are visible to anyone on shipboard, the 

only signs of habitation being perhaps columns of smoke. 

If, however, more careful observation be made with a tele- 


SCOpe, SCparate proups of cocoa nut palms will be noticed 


* Continued from p, 109. 
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If a landing be effected near one such group, a A‘rogue, 
or canoe, will probably be seen drawn up on the shore, or 
else concealed in the jungle, and a path will be found 
leading through the wood to an open clearing, where 
stand huts overshadowed by bananas and cocoa-nut 
palms. Viewed from the side, one such hut seems almost 
wholly to consist of roof, as the side walls rise scarce ly 
half a yard above the ground, A semi-circular eave-like 
projection frequently stands out over the doorway. Close 
in the neighbuurhood of nearly every hut there stands 
upon four legs the 4aa/a, a |:aind of table or bench, which 
selves as the cating and icsting-place of the men. Upon 
this, when the meal is ready, the host and bis guests are 
seated, so that they can take thar meu without fear of 
molestation from pigs or dogs, When the dishes are cleared 
away the Papuan takes bis sac s/q7 upon the daz da, which now 
serves as a kind ot divin. The women on no accemmt use 
the Zi Ar, but take their meals upon the yround. .\ village 
consists of several proups of huts (each group buving a 
partiowar name) which stand around oa oper cicariny, 
and connnunicate throuch narrow paths. The liorses do 
not stand upen piles,! and arefor the most put nv) > ad 
duh, though well and strongly built ; the roof. im parte 
cular, which donot have a flatly-inchncd smiftee, but bul, ¢ 
outside in ordar that the rain may be the east catricad 
otf, The wally are mide cither of beuahoo o1 of the 
stalks of sago-pabn lewes. Phe dcori, raised cncratly 
about half ayard above the ground, to prevent the ingress 
of dors and pigs. 

‘There can ¢ nerally he disting ished three hinds of 
hut —thos+ of sinele p oople, those of tomales, ated Cire 
diaz lr or, Wht boas wea y onty uscd by nea. berns, 
rutenecd for the youths ct the vitise, ard auy chanre 
euest. Tiere wil de renarked the éerc 7, 4 Lind ot 
wou. Wht hoploss so ameport pt a por mr the Ife of tha 
Papo. Dac cnehls so thigh -<qleat beat ae tins Ue 
two ticstlos, mndon the midvle of the outer side may be 
scen a smooth, mutch-worn pot hy the plo + where was hit 
with avery thr otich, by whach as passaced a dull but 
loud tone, Which his been board on the cout atas great 
acbetance af tive or ss\ dae All maport mt events, ¢ 9. 
the presence ob an cuemy, a death, or a fe rst, are by this 
instiinnent heralded to the neighboring vibiges, toe 
qual ty of the news beine sremitied by the waryin. loud- 
ness of the tones produced, and the Ieugth of the pauses 
between cach,” 

It is a mast extiaordiniry fact thot all the people of the 
coast hare hue nomceans atall of making fre 5; wherefore 
they aie obliged always and everywhere to carry a live 
coal with thers, be it enher to Lindle a fire maa plantation, 
or, when on a Jong tour im the mountains, torltipht their 
chrats, Which, bomg wrapped in green leases, are always 
going ort, On their sca voyages they have ponually a 
live coal at the bottom of the boat, in a bicken pot 
partly filled with cath, Those who remain behind 
in the villages never forget to Jook after the tie, and 
cyen in the night a small fire as kindled under the sleep- 
ine places, which party mokes up for scanty clothing, 
The worth penctrates, teecthar with smoke, through 
the amsterstic s of the bamboo bedstead,’ so that one- 
half of the sleeper’s body 19 warmed, im fact roasted, 
while the othe: half is frozen, ‘They are often obliged to 
vet upin the night to see after the fre. The mountain 
people are not obliged thus to tend, like the pricstesses of 
Vesta, an eternal flame, but understand how to kindle fire 
anew, and by the following method. «A piece of very dry 
wood, which they term //e/, is split with a stone axe 
jn such a manner that cach half is not quite separated 
fiom the other. luto the fissure a strong cord, a split hana, 


tSle heuses of all Malays, whether on the coast or in the mountains, 
always are Ludt upon pues sometimes mine or ten feet long —J. CG. 

~ A suniar anstrument as figuredin Schweinfurths “ Heart of Africa,” a» 
in usc by the Niain-Niam tribe —J C_G 

> Ehisas probably the equivalent of the bali 7adi of the Malays, a frame 
of split bamboo, raised slightly from the giound.—J C.G 
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in fact, 1s introduced, and, after that the piece of wood 


"nas been firmly pressed against the ground by the foot or 


knce, 15 put mto a continually increasing frictional move- 
ment until somc dry cocoa nut bark fibre, previously 
placed beneath, takes fire. This 18 a very tedious pro- 
vecding, as it lists well nigh half an hour The abo 
rigines of the coast have repeatedly told Maclay thit 


they are ficqucntly obliged to go to othe: villages to pro- 
cute fuc wh n by chance the firesin all the huts of a 


village have gone out 

The Papu ins prs most of their time outsid+ them huts, 
these litter serving principally as shelter during the 
nizht, o1 in bid we ither Ilo the tie-beam of thc hut a 
cord 15 fistencd, from which hings a mmu,1e rv stick 
with several hooks In front of the tick a portion of the 
coverins of the bise of the IJeif of the sao pilm is so 
ian,cd that the cord pisses throu, h the middle of the 
sime lLothe hooks are hunz viriou> articles of food 
wrapped up in] wes) This arrangement scrvcs to hcep off 
the micc, which would otherwise motke awry with crery 
thing eittbh in the nivht = Lcyond 1 piu of spears, a 
few urows, ind other un olemcunts of the chase, there 1s 
nothin, in the way of funiture in the hit of the Pipuain, 
Ie woult }o dutcult, in fict, to find 2 humin hibitition 
It 1, the custom to preserve 


mor mewn ty furnishcd 

ne} the lover jaw, of every unmmil which 
Pao oben cat n at fersts These 6 avo ue hung 
uound the vals of the Jar,c common hut—/z wa- 
(preset 


Lhe plint ttions, or gudens, of the Pipuins are seldom 
Julort near the huts, but for the sake of cunty ue hidden 


yy th yrs l A cleanin is mide by cuttin, down the 
wider oo9¢ dd after wt has becn dr din the sun, it ws 
cLendae Lhe pice thus propio lao then sunound | 
by riind of hole c notstin os th > toes of ou hind of 
Yo. ora \ wire f df rte), wich soon ules 
mo, th oppo te tam ben, tiene) o cther with 


hia, ou lth ter omnrspic b twecn the rows filled 
vith tou da bewn tors In doss than vmonths tiie 1oew 


pl ont troaas putin fullor fer ind plain d with bimad , 
stfucaine udthe Cell viaind Dioscotct Lhe tors 


which ue uo tion this purpose ue very imple, b iny the 


uw yt i ottOl tick wbout two yarls m len oth, ml 
srupene ? at cnd—the impiemcnt of the men, tnd 
the w y7o wv, whichis used by th v omen, v kind of sim ul 
spud The I ipums hwc through ut the ycw 1 1ot ition 


Lvery 1 5 the wom n yo forth 
tofcteh fiom the plintittons wait 1 nece siry fot the 
sm cvenris uid the follow n moran’ The corse 
peopk huc the most prope ty in cultrgiued Lind, while 
th ysl ndet owe chichy empioved in the rrimufictuic of 
pots dishes, and cano s 

Amon the $1 wins of Michy Corst thre cxrsts 
nenher tre Po ona oa rerular system of bute If for 
instince, the cor t pcop'c visit their neizl bours or the 
people of the hils, or the wlainders, they bring with them 
5 Tprcsent all the supcitluous itticles which they possess, 
wnd on their depu.ure iccetve is presents productions of 
the villaze which they hive visited Mach his never 
sccn one sinele pr scnt given or demindcd im return for 
in equivalc nt wilt 

Notininy villajes are in pos ess onof fz a, wes (c macs), 
bee wise inost of those on the cost ue situited in the 
neighbourhood of t suif so strong as to make |inding 
inpossible Thc canoes are hewn out of 2 single tree- 
trunl, and hive 1n outrigyer (Aussenecstell), and are 
manned by two rowers Lhe inhabitants, however, of 
Bil Bih and of the “ Archipcligo of Contentment,’ build 
luger cinoes, provided with two mists, “1aking ’ onc 
fore, the other aft In thcse canoes the aborigines cin 
sul with the most unfivovrible winds Ihe large sail 
consists of 4 pandanus! mat, and split bimboo and 


cfoatuit ond vo cttubles 


Trndt  sisthe genenue tam for the funly fSerew palms J C G 
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lianas serve as sheets and shrouds The anchor 1s a piece 
of 1 tree trunk, of which four or five branches enciuchng 
It, after being cut short and shaipened to a point, serve 
as the “flukes, and is waghtcd by mcins of a number of 
stones ttached to the shank by a sort of basket-work. 
Neither the corst people nor the inhabitants of the hills 
undcrtake voyages of any considerable extent 
With 1 few words on the duly life of the P ypuans this 
article must be brouglt to 1 close The Pripuin of 
Maclay Coast mirrics curly, and leads, morally sperihing, 
a most model life, extia connubml alliances bein; seldom, 
or never, formed The murriige settlements are vely 
simple, the bitdestoom mikmg, on azreement with the 
bi des fimily, u few presents, such as dishes amd dyed 
cloths A few duiys aftcr, a piz o1 a dog is slun, 
the inarriigce feist 1s cclebrited, and the younz min 
takcs his bride off to his hut = !herc 1s a much simpler 
procedure, the cvent being marked by no fcast, when a 
man divoiccs his wift becutse she 1 unable to work, 
p rhips on t count of limcness, for he simply sends ha 
oif ind takcs another In other respects the men treat 
then wives well, for it 15 very seldom thit a wife is 
beat n!~ Ihe women howevc, do all the hard work tnd 
cuuv heavy bindens, so that the freshness and he uthmess 
of youth soon pisses awiv LhechTlicn arc very cheer- 
ful, «vl seliom screim = They ue more petted by the 
fither than by the mother, und Viaclay his actualy sce a, 
whit 1s very uncommon mong siv wes, toy ,in the shape 
of inodel c ino s int 1 khiad of top They, however, in 
childhool Iciun all the pursuits of minhood, and early 
accompiny then father: ito the plintitions or on his 
fh unm y cacur yon Ji is 1wcomicaul, thou h not uncom 
inci sight tose abo, of four years old gricly tend the 
f th wood, « ean the tishes, help his futher to pecl 
fii oundth n, onthe cntrince o Lis nother, run toh 1 
Lbe intotake th bie? t Lhe women suchle tor fir 
torloiz itime, wach, mot thin even overwork, 1s the 
cuc ofthe t hui. such mil fiumlt s Ihe div of the 
Jay, ainb on wth th cur ydiwn, ind he loves the crow 
ofthe cock wherh roll the app vichof diy Tvcnithe 
ha uothin puticulu todo, offte ocs tothe shore, while 
it is yet duss, cov lope Lin tiv 7, and with chattcring 
lo th iwits che sunrise When hts wife 15 aulrcidy off tothe 
plartaition, be din crs over nis bre kfast, wel then either 
Co vobet bor snoles a precnct uo Adout ten oclock 
the men deput to then viurious occu sitions ind if 1 
visit b pai ttorsillize uw noon, not rhumin bons will 
b se n but a lor or upis or two will cone out and in 
spect (1 1 thudcr, and then disippen arin  Vboat four 
or five moti afternoyn the inen ictuin, diipp ny from 
th 1: duly bith In spite of nuuicrous hin diseis > 
th JT ourms cr1 scucely be terined duty, for they 
duly, often severul times 2 diy, take 2 bata and 
tu) then skin with sind or griss Liter on in the 
( nuy come them wives, swertras and sta crisr 
ut ta then neasy burdens Supperis then mide 1 dy 
Into the fo ref uw ar emptcl the most incon 1udus 
food stuffs, ;cmmding us wimost of the “ingredicnts of 
the witches cildion in “Mich th, e¢ bectle , snul, 
cribs, crterpulirs, ind small hirds! On these colloc via 
or dioscotet uc put ind over ulwite,athird put bung 
scrwatcr, 1s pomed, nd the pot, covcred with srecn 
lerves, 15 then sct on the fire to boil When allis reid, 
the master of the house distubutes the potions, the worst 
moiscls to his wife ind childien, reserving the b st for 
hunself und his zucsts In order to obtun i soup on of 
siune flavout, the Lime is aiiny in which the food was 
cooked After tcizu or 1 quintum of betel, the men 
retire to rest, previously takin, cuc to hght a tue under 
thar bedsteids So pisses iway the day of the Papu1n, 
viried only by in occtsional cxcursion, or a feist, or 


a prepiration for war 
Joun C, GALLON 
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NOTES 


THE first of the series of the free science lectures in connec- 
tion with the Loan Collection of Scientific Instruments was given 
on Saturday evening at eight o'clock. The notice issued was 
but short, yet the room was not oily as full as it could be, but 
the crowd was such that if space for 1,000 had been provided, 
all the places would have been occupied. ‘The lecturer, as we 
announced, was Prof. Roscoe, and his subject was ‘‘Dalton’s 
Instruments, and what he did with them.” The following 
gentlemen have already volunteered to give their valuable assist- 
ance for future lectures, which will take place on Monday, 
Tuesday, and Saturday evenings at 8 o’clock :—Prof. F. A, 
Abel, ¥.R.S., President of the Chemical Society, Capt. Abney, 
R.E., F.R.S., Prof. Roscoe, F.R.S., Dr. Warren De la Rue, 
F.R.S., Prof. G, Carey Foster, F.R.S., President of the Physical 
Society, Dr. J. H. Gladstone, F.R.S., Prof. Guthrie, F.R.S., 
Mr. J. Baillie Hamilton, Mr. Norman Lockyer, F.R.S., Rev. 
R. Main, M.A., I.R.S., the Right Hon. Lord Rayleigh, 
F.R.S., Dr. W. J. Russell, F.R.S., Mr. W. Spottiswoode, M.A., 
F.R.S., Dr. W. II. Stone, Rev. S. J. Perry, F.R.S., the Right 
Hon. Lyon Playfair, M.P., F.R.S., the Right Ion. the Earl of 
Rosse, F.R.S., Mr. C. V. Walker, F.R.S., Mr. W. C. Roberts, 
F.R.S., Mr. W. HH. Preece. The next lecture will be given on 
Saturday evening by Prof. Guthrie, On Cold; on Monday the 
Rev. S. J. Perry will lecture On the Transit of Venus Instru- 
ments, It is proposed to give the following demonstrations on 
Saturday, Monday, and Tuesday next:—11 A.M., Marine 
Engines in Motion ; 11.30, Fog Horns, Electric Light, Spectrum 
of Electric Light 5 12.45 p.M., Time Gun; 1.30, Radiometers ; 
2 to §, Pictet’s Ice-making Machine ; 2.30, Orreries ; 3, Sir J. 
Whitworth’s Millionth Measuring Machine and True Planes 
(Monday only); 3.30, Electiic Light, Musical Instruments 
(Monday only), Ancient Musical Instruments (Tuesday only) ; 
4.30, the Z:mes Type-Composing Machine ; 7.30, Telegraphic 
Apparatus (Monday and Tuesday only) ; 8, Sir J. Whitworth’s 
Machines (Monday only); 8 to 9, Little Basses’ Lighthouse ; 
8, Lecture in Conference Room (Saturday and Monday). In 
the list of papers read on Tuesday week we omitted to mention 
those of Dr. C. B. Fox, ‘*On the Employment of Aspirators 
in Atmospheric Ozonometry,” and Mr. J. Allan Broun ‘‘ On 
Barometric Variations and their Causes.” On Thursday, besides 
the papers already mentioned, Dr. Rae made a communication 
on Arctic Maps. On Friday Mr. W. S. Mitchell read a paper 
on the MS. tables and maps of William Smith. On Whit 
Monday 11,964 people visited the Collection; on Tuesday the 
number was 5,656. 


At the meeting of the American Academy of Science, on 
March 8, the president, Hon. Charles Francis Adams, presented 
the Rumford medals (in gold and silver) to Dr. John W. Draper, 
for his researches in radiant energy. In presenting the medals, the 
president alluded, among other matters, to Dr. Draper’s discovery, 
in 1840, of the peculiar phenomena commonly known as Moser’s 
images, to his method of measuring the intensity of the chemi- 
cal action of light, afterwards perfected and employed by 
Bunsen anid Roscoe in their investigations, and especially to 
his elaborate investigation, published in 1847, in which Dr. 
Draper established experimentally several important facts in 
spectrum analysis. 


On Thursday, June 1, M. Dumas, the eminent chemist, 
delivered his inaugural address, as the new member of the 
Académie Francaise. M. Dumas read in a clear and im- 
pressive tone. His task was to deliver an doge on M. 
Guizot, whose career touched science at very few points. 
M. Dumas accomplished his duty with perfect tact, and used 
language which his hero would have wholly approved, 
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At a meeting recently held in Sydney it waa resolved te obtain 
subscriptions to enable Signor D’Albertis to carry out a acheme for 
the exploration of New Guinea. This well-known naturalist and 
explorer proposes to ascend the Fly river to the centre of the 
island, where very probably the river has its sources, and to find 
his way back by land to Yule Island or Port Moresby. The 
journey altogether will probably last from eight to twelve months, 
and he would require a steam-launch, 35 or 4o feet long, with 
furnaces for burning wood, besides a small contingent of men. 
He will obtain all possible information as to the geography, fauna, 
flora, and mineralogy of the district traversed. Signor D’Albertis 
offers himself to subscribe at least 200/. to the expedition. The 
New South Wales Government, we are glad to see, has put the 
steam-launch /Veva at Signor D’Albertis’ disposal, and we have 
no doubt that by this time the very moderate sum required has 
been subscribed. 





Sir JoseeH WititwortH was on Thursday last presented 
with the freedom of the Turners’ Company. 


AT the last meeting of the Lisbon Commercial Association it 
was proposed to ask the Government to send an expedition to 
carry out Lieut. Cameron’s projects, starting from Angola. 
The suggestion was made that scientific men should accompany 
the expedition. 


THE President and Council of the Geological Society hold a 
reception on Saturday evening at the Society’s rooms, Burlington 
Fouse. 


AMONG the passengers in the mail steamer Ar(uasus, which 
sailed from Leith on the 2nd inst. for Iceland, are Prof. Jonstrup, 
M. Fieldberg, surveyor, and M. Gronlund, botanist. On arriving 
at Iceland these gentlemen are to be joined by Lieut. Njdal, of 
the Danish gunboat on the station, and an expedition is to be 
formed to proceed to the scene of the recent volcanic eruption. 


ON Saturday afternoon the annual meeting of the Board of 
Visitors of the Royal Observatory, Greenwich, was held, at which 
the report of the Astronomer Royal, Sir G. B. Airy, was read. 


REGULAR courses of lectures have been established at the 
Naval Observatory, Montsouris, for the officers of the French 
national navy attached to the establishment. The general 
principles of Astronomical Observations are lectured upon by 
M. Loewy; Special Naval Methods, by Capt. Turquet, the 
Director of the establishment ; Terrestrial Magnetism, by M. 
Marie Davy, Director of the Montsouris Observatory ; Spec- 
troscopy, by M, Cornu; Photography in its Application to 
Astronomy, by M. Angot, of the National Observatory of Paris, 
All the observations made by the pupils are submitted to cor- 
rection, and will be utilised as far as possible for the improve- 
ment of Connaissance des Temps. 


THE Municipal Council of Paris voted some time since money 
for organising a number of meteorological observatories, to be 
modelled after the Montsouris pattern, and to be located in 
the several districts of Paris. ‘The Prefect of the Seine has 
appointed a Commission, to organise these observatories on the 
top of several public buildings, divided as far as possible from 
among the several districts. 


A TESTIMONIAL was recently presented at Wisbech to Mr. 
S.H. Miller, F,R.A.S., F.M.S. The testimonial, subscribed 
for by a large number of gentlemen in the district, is of the value 
of about 100/., and the inscription on the plate states that it 
is ‘presented as some acknowledgment of the value of the 
services he has rendered to the interests of education, science, 
and agriculture,” 
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THE French Senate and the French Chamber of Deputies, are 
th of them busy with educational matters. The Government has 
oposed to the Senate to restore the National Institute of 
iculture, which had been established at Versailles by the 
ond Republic but was abolished by the Empire. The 
hamber of Deputies has voted, after a very interesting 
dress delivered by M. Waddington, the Minister for Public 
nstruction, the first reading of a Bill restoring to the Govern- 
ent the right of appointing examiners for granting honours to 
he pupils of the so-called Free Universities. 


THE volume of the Zoological Record for 1874 has just reached 
ws. Under the editorship of Mr. E. C. Rye, Librarian to the 
Royal Geographical Society, Mr. E. R, Alston has undertaken 
the Mammals, Mr. R. B. Sharpe and Dr. Murie the Birds, Mr. 

Shaughnessy the Reptiles and Fish, Prof. E. von Martens the 
Molluscs and Crustacea, Rev. O. P. Cambridge the Arachnida, 
Mr. Rye the Myriapoda and Insects, whilst Dr. C. F. Liitken 
has taken the lower Invertebrata. Mr. Rye acknowledges a 
grant of r1oo/. from the British Association and 50/. from the 
Zoological Society towards the expenses of the Record. 


| THE Watford Natural History Society now numbers 170 
| members of all classes, 

| THE conductors of the’ Botanical Locality Record Club have 
‘shown themselves amenable to criticism, and have rendered their 
proceedings much less obnoxious to the objection at one time raised 
against them, that they were doing their best to promote the ex- 
_tirpation of rare plants, Their Annual Report for 1875, just 
‘issued, is a valuable publication. It is divided into five parts. 
| In the first division they give new ‘‘ County Records ” of various 
' species and sub-species, very few special localities being given ; 
_in the second, a “ General T.ocality List,” including all observa- 


_tions of interest made during the year; in the third, a list of 


3? 


‘*Extinctions, Reappearances, and Confirmatory Records ;”’ in 
the fourth, a list of ‘* Aliens, Casuals, and Escapes ;” in the fifth, 
‘¢County Catalogues of Plants;” those in the present month 
being Merioneth and Montgomery and Stirling. In the case of 
three counties, North Lincoln, Stirling, and Roxburgh, there is 
in the present Report an addition of upwards of fifty species of 
flowering plants and Vascular Cryptogams to those previously 
recorded. The divisions of counties are those adopted by Mr, 
H. C. Watson. There ought soon to be but little addition pos- 
sible to our knowledge of the distribution of British plants. 


DurInG the coming summer (July and August) opportunity 
will be given at Cincinnatti Observatory, University of Cincin- 
nati, for the study of Higher Apalysis, Spherical and Practical 
Astronomy, and Celestial Mechanics. These advantages are in- 
tended, primarily, for teachers who may desire to spend their 
vacation in the pursuit of studies connected with their own work, 
Special attention will be paid to the art of computing, in order 
to give an insight into the practical application of mathematics 
to astronomy. Opportunity will also be afforded to learn the 
use of instraments. The Americans certainly seem to be ahead of 
us in the opportunities they devise for varied practical scientific 
work, 


Messrs, JARROLD AND Sons will shortly publish ‘‘ Rambles 
of a Naturalist in Egypt and other Countries,” by Mr. J. H. 
Gurney, jun. 


ON the 29th and 3oth inst. an interesting trial of the sagacity, 
activity, and docility of Collie dogs will take place at the 
Alexandra Palace, The dogs will be tried successively in the 
management of one hundred Welsh wethers. 


To those of our readers who are fond of either the rod or the 


gun, and who intend to spend their holidays in Scotland, we 
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strongly recommend Mr. ye atson Lyali’s ‘*Sportsman’s and 
‘Tourist’s and General Guide to the Rivers, Lochs, Moors, and 
Deer Forests of Scotland.” It contains a vast amount of ine 
formation, including — detaily as to the natural features 
and objects of antiquariam interest in the various districts. Those 
who cannot take a holiday will be quite refreshed by an occa- 
sional dip into it at the season when “ everybody” is supposed 
to be out of town. A special large-scale extremely well-constructed 
map of Scotland acopmpanies the ‘‘ Guide,” as also a map of 
England. 


BENTLEY AND TRIMEN’S “ Medicinal Plants” has now ad- 
vanced as far as the seventh part. Each part contains seven or 
eight coloured plates, with full descriptions of plants which are 
officinal in the pharmacopaias of England and the United 
States. The quality of both letter-press and figures is well 
maintained ; and when complete the work will be an absolutely 
indispensable one to the pharmacolopist, 
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“THE Work and Problems of the Victoria Cave Exploration ” 
is the title of an interesting paper read recently by Mr. R. H. 
Tiddeman before the Geological and Polytechnic Society of the 
West Riding of Yorkshire. 1 is printed by McCorquodale and 
Co., Leeds. 

A WorRK entitled the ‘‘ Anatomia dell’ Ape,” by Clerici, has 
been recently published at Milan under the auspiccs and special 
supervision of the Central Italian ee-keepers’ Association. 
This highly interesting publication consists of a series of thirty 
beautiful chromo-lithographic plates, 8 inches wide by 12 inches 
high, artistically produced, with admirable frontispiece for bind- 
ing. We understand that the execution of this anatomical work 
his occupied considerable time, and that prizes have been 
awarded to it at the Vienna Exhibition and elsewhere. In con. 
nection with this we may note the receipt of a useful little 
** Manual of the Apiary,” by Mr. A. J. Cook, of the Michigan 
State Agricultural College. 


WE are glad to see from the 62nd Annual Report of the Royal 
Geological Society of Cornwall that that Society continues to be 
prosperous and useful, 


THE Twenty-Second Annual Report of the Brighton and 
Sussex Natural History Society, which is in a prosperous condi. 
lion, contains the following among other papers :— ‘‘ On Recent 
Excavations at Cissbury,” by Mr. Ernest Willett; ‘On Wing- 
less Birds,” by Mr. T. W. Wonfor ; ‘‘ What is a Brachiopod ?” 
by Mr. T. Davidson, F.R S.; and on ‘‘The Birds and Mammals 
of Sussex,” by Mr. F. E. Sawyer, 


AN English translation has been published of Lieut. Wey- 
precht’s admirable address given at Graz Jast September, on the 
“Fundamental Principles of Arctic Exploration,” of which we 
gave an abstract at the time. We believe it may be obtained in 
London from Triibner and Co. 


THE. additions to the Zoological Society’s Gardens during the 
past week include an Ocelot (Felis pardalis) from Para, presented 
by Mr. W. A. Sumner ; a Vulpine Phalanger (%’alangista eul- 
pina) from Australia, presented by Mr, C, TI. A. Forbes; four 
Fawn-coloured Vield Mice (Wus cecwicofor) from India, pre- 
sented by Col. C. F. Sturt; a Blue Jay (Cyanoctt/a cristata) from 
North America, a Chinese Jay Thrush (Gary ulax chinensts) from 
China, presented by Mr. FE, [awkins ; (wo Darnard’s Varrakeets 
(Llatycercus barnard:) from Australia, deposited; a White- 
throated Capuchin (Cebus Ayfolcucus) from South America, a 
White-bellied Sea Eagle ((/atnactus leucogaster) from Australia, 
a Derbian Screamer (Charena derbiana), two Green-billed Curas- 
sows (Crax viridirostris), a Red-billed Tree Duck (Dendrociyna 
autumnalis) from Cartagena, purchased; a Bonnet Munkey 
(Afacacus radiates), born in the Gardens. 


140 


fepeteem cee wee le —_ a A eee NE (aR 


LOAN COLLECTION OF SCIENTIFIC 
APPARATUS 
SECTION—MECHANI¢S 


PRIME MOVERS 


TR E subject on which I have now the honour to address you, 

the subject which is to occupy our attention to-day, is that 
of prime movers, that is to say, we are about to consider that 
class of machines which, to use the words of Tredgold, ‘‘ enable 
the engineer to direct the great sources of power in nature for 
the use and conventence of man.” 

Although machines of this kiud are, in truth, mere converters 
or adaptes of extraneous forces uto useful and manayrable 
forms, and have not any source of life, power, or motion, in 
theniselves, nevertheless tuey impress us with the notion of 
_Vitality; and itas difficult to repaid the revolving shaft of a 
water-whecl or turbine, sct in motion by some hidden stream, or 
to paze upon the stceam-engine actuated by an unseen vapour, 
without, as I have said, the idea bein, raised in our minds that 
the machines 02 which we are looking are really endowed with 
some kind of hie. 

The inventicn of such machines marks a very great step in 
the progiess of mechanical scieuce in the world, as it com- 
mences an era distinct from that in which mere machines tu be 
acted on by human or animal muscuiar force were alone in 
existence, Machines euch as these, hiphly useful as they may 
be, are, after all, only tools orimplemcnts more or less ingenious 
and more or less complex. 

Mankind could nothave been very long upon the earth before they 
must have found the need and must have discovered the utility 
of some kind of toolor implement ; they must soon have found 
that the direct action of the power of the arm, which was not 
enough by itself to break up some obstacie, became suffictent if 
that action were applied by the wielding of a heavy club, or 
through the putting into motion of a large stone, and thus the 
hammer or its equivalent must have been among the earliest of 
inventions. Such an implement must soon have taught its users 
that w.uscular force could be exercised through a considerable 
space, could be stored up, and could be delivered in a concen- 
trated form by a blow. 

Similarly it could not have been long before it must have been 
found that to raise water in the hollow of the hand by repeated 
efforts was not so convenient a mode as to raise it in a bent leaf 
or in a shell, and in this way another implement would speedily 
be invented. We might pursue this line of speculation, and 
doing so we skould readily arrive at the conclusion that (without 
attributing to the early inhabitants of the earth any profound 
acquaintance with mechanics) the hammer, the lever, the wedge, 
and other simple tools and utensils, must soon have come into 
existence ; and we should also be led to believe that when, even 
with the aid of tools such as these, a man singly could not ac- 
complish any desired object, the expedient of combining the 

er of more than one man to attain an end would soon Le 
thought of, and that the requisite appliances, such as large 
beams ured as levers, numerous ropes (which must very early in 
the history of the world have been twisted from filaments) and 
matters of that kind, would come itto use. For a corroboration 
of this view, if one were wanted, the fact may be cited that on 
the discovery of any isolated savage community it always is 
found to have advanced thus far in mechanical art. 

But passing from such machines as these, which are rather 
of the character o: tools and implements, than machines, as we 
now popularly use the word, one knows that even complicated 
mechanism for the purpose of enabling muscular force to be more 
readily applied, is of very ancient date. On this point I will 
quote from only one book, that is the Bible, where, at the 1oth 
and 11th verses of the 11th chapter of Deuteronomy, a state- 
ment is made clearly indicating that in Egypt irrigation was 
carried on by some kind of machine wo hed by the foot; whether 
the treadwheel with water-buckets 1vund about it mentioned by 
Viteuvius, cr whether the plank-lever with a bucket suspended 
at one end and worked by the labourer running along the top of 
the lever to the other end (an apparatus even now used in India), 
we do not know ; but that it was some machine worked by the 
fout is clear, the statement being that when the Israelites had 
reached the Promised Land they would find it was one abound. 
ing in streams, so as to be naturally watered, and that it would 
not require to be watered by the foot as in Egypt. Again, in 
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Chronicles it is related that King Uzziah loved husbandry, and 
that he made many engines, unhappily not in connection with 
agriculture, but for warlike purposes, ‘to shoot arrows add 
great stones withal.” Further, in the 7th chapter of the Book 
of Job, we have the comparison of the life of man passing away 
swifter than a weaver’s shuttle; this points unmistakeably ta 
the fact that there must in those days have been in existence a 
loom capable of weaving fabrics of such widths that the shuttle 
required to be impelled with a speed ales to a flight from one 
side of the fabric to the other, and no doubt such a fabric must 
have been made in a machine competent at last to raise and 
depress alternately the halves of the warp threads, The potter’s 
wheel also is frequently mentioned in the Bible. 

Such instances as these are sufficient to show that considerable 
progress must have been made in the very earliest days of his- 
tory in the construction of machines whereby muscular force: 
was conveniently applicd to an end; but if we leave out of 
accoun', as we fairly may, the action of the wind in propelling 
a boat by sais, and the action of the wind in winnowing grain, 
I think we shall be right in consivering that in the times of which 
Ihave been speaking there did not exist any machine in the 
nature of a power-piver or prime mover, 

Joubtless the want of a greater force than could be obtained 
from the muscles of one human being must have soon made itself 
felt ; and intelligent men, conscious of their own ability and of 
their mental power of directing a large amount of work, must 
have been grieved at finding the use of that power circumscribed 
by the limited force of their own bodies, and therefore early in 
the world’s history there must have been the attempt, by the 
offer of some consideration or reward, to induce other men (men 
gifted with equal or stronger muscles, but probably not with 
equal minds) to work «under the directions of these men of supe- 
rior intelligence. But when such aid as this became insufficient, 
the way in which, in all probability, the people of those days 
endeavoured to satisfy the further demand would be to make 
captives of their encmies and to reduce them into a state of 
bondage, to grind at the mill, to raise water, or, yoked by in- 
numerable cords and beams to some heavy chariot or sledge, to 
draw along the huge blocks required in the foundations of a 
temple, or for the building of a pyramid, or to act in concert 
on the many oars of a galley, although by what means this last- 
named operation was performed is not very clear. Doubtless 
under this condition of thinys there must have been an amount of 
human suffering which is too frightful to be contemplated. 

Such machines as those to which I have called attention could 
not have been invented and brought into use without the exer- 
cise of much mechanical skill ; but considerable as this skill must 
have been it had never originated a prime mover ; it had given 
no source of power to the world, but had left it dependent on 
the muscular exertions of human beings and‘of animals, 

Great, then, was the step, and a most distinct era was it in 
mechauical science, when for the first time a prime mover 
was invented and a machine was brought into existence which, 
utilising some hitherto disregarded natural force, converted it 
into a convenient form of power, by which as great results could 
be obtained as were obtainable by the aggregation of a large 
number of human beings, and could be obtained without bondage 
and without affliction. 

There are probably few sights more pleasing to one who has 
been brought up in factories than to watch a skilful workman 
engaged in caecuting a piece of work which requires absolute 
mastery over the tools that he uses, and demands that they 
should have the constant guiding of his intellizent mind, Ilandi- 
craft work of such a kind borders upon the occupation of the 
artist, and to sce such work in the course of execution is, as I 
have said, a source of pleasure. But when descending from this 
the work becomes more and more of the character of mere repe- 
tition, and when it is accomplished by the aid of implements 
which, from their very perfection require but little mind to direct 
them, and demand only the use of muscle, then, although the 
labour, when honestly pursued, is still honourable, and therefore 
to be admired, there comes over one a feeling of fear and of 
regret that the man is verging towards a mere implement. But 
when one sees, as I have seen in my time, in England, and as 
I have seen very recently on the Continent, men earning their 
living by treading within a cage to cause it to revolve and 
thereby to raisc weights, an occupation demanding no greater 
exercise of intelligence than that which is sufficient to start, to 

stop, and to reverse the wheel at the word of command, one 
does indeed regret to find human beings employed in so low an 
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occupation, an occupation that places them on 4 level with the 
carne It is one which is mont properly meted out in our 
prisons as a punishment for crime, accompanied, however, with 
the degradation that the force exerted shall be entirely wasted in 
idly turning a fan in the free air, and thus the pemilint in addi- 
tion to the fatigue of his body, undergoes the humiliation of, as 
he expresses it, “grinding the wind. 

If they played no other part than that of relieving humanity 
from such tasks as these, prime movers would be machines to 
ec a is that the Jabourers who were thus relieved would not 
thank their bcnefactors, and indeed so far as the individuals 
subjected to the change were ecncerned they would have 
cause not to thank them, because they having been taught no 
other mode of earning a livelihood, and finding the mode they 
knew set on one side by the employment of a prime mover, 
would be at their wit’s end for a means of subsistence, and 
would be experiencing those miscries which are caused bya state 
of transition. But in some way the men of the transition state 
must be relieved, and in the next generation, it no longer being 
possible to subsist by such wholly unintelligent labour, the 
energies of their descendants would be devoted to gaining a 
livelhood by some occupation more worthy of the mind of 
man. 

Early prime movers, from their comparatively small size, 
probably did little more than thus relieve humanity ; but when 
we come to consider the prime movers of the present day, by 
which we are enabled to contain within a single vessel and to 
apply to its propulsion 8,000 indicated hoise-power, or an equi- 
valent of the jnbour of nealy 50,000 men wo1king at one time, 
we find that tre prime mover has another and most important 
claim upon our interest: it enables us to attain results that it 
would be absolutely impossible to attain by any aggregation 
of human or cther muscular effort, however brutally indifferent 
we might Le to the misery of those who were engaged in that 
effort. 

Excluding from our consideration light and even electricity, as 
not teing, up to the present time, sources of power on which we 
rely in practice, there remain three ¢ rincipal groups into which our 
prime movers may be arranged, viz., those which work by the 
agency of wind, those which wouk by the agency of water, and 
those which wok by the agency of heat. But some of these 
great groups are capable of division, and indecd demand division 
into various branches. ; 

Water power may be duc to the impact of water, as in some 
hinds of water-wheels, turbines, and hydraulic rams, or to water 
acting as a weight or pressure, as in other kinds of water-wheels, 
and in water-pressure engines ; or to sticams of water inducing 
cunents, asin the case of the jet-pump, and of the ‘*Trombe 
deau,” or to its undulating movements, as in ocean waves. 
The ability of water to give out motive force may arise from 
fallc, from the currents of rivers, from the tides, or, as has been 
said, fron: the oscillation of the waves. 

Prime movers which utilise the force of the wind are few in 
number and in all cases act by impact. 

As regards those prime movers which work by the aid of heat, 
we may have that heat developed by the‘ combustion of fuel, 
and being so developed applied to heating water, raising steam, 
and working some of the numerous forms of steam-engines ; or, 
as in the case of the Giffard injector, performing work by in- 
duced currents, by the How of steam; or we may have the heat 
of fuel applied to vary the density of the air, and thus to obtain 
motion as by the smoke-jack ; or the fuel may be employed to 
augment the bulk and the pressure of gases, as in the numerous 
caloric engines ; or we may have heat and power developed in 
the combustion of gases, as in the forms of gas-enpines ; or in 
the combustion of explosives, as in gunpowder, dynamite, and 
other like materials, used not only for the purposes ef artillery 
and of blasting, but for actuating prime movers in the ordinary 
stnse of the word. 

Again, we may have the heat of the sun applied through the 
agency of the expansion of gases or surfaces to the production 
of power, ag in the sun-pumps of Solomon de Caus and of 
Belidor, and ag in the sun-engine of Erricsson. Finally, we may 
nae ‘i euh’s rays applied direct, as in the radiometer of Mr. 

A consideration of the foregoing heads, under which prime 
movers range themselves, will s eedily bring us to the conclusion 
that the main Centre of all mechanical force on this earth is the 
tun. If the prime movers be urged by water, that water has 
attained the elevation from which it falls, and thus gives out 
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powe: by reason of its having been evaporated and raised by the 

eat of the sun. If the power of the water be derived from 
the tidal influence, that influence is due to the joint action of the 
sun and the moon, 

If the prime mover depend upon the wind for its force either 
directly, as in windmills, or indirectly, as in machines worked by 
the waves, then that wind is causcd to blow by variations of 
temperature due to the action of the sun. If the prime mover 
depend upon light or uz on solar heat, as in the case of the 
radiometer and of the sun engine, then the connection is 
obvious ; but if the heat be due to combustion, then the fuel 
which supports that combustion is, after all, but the sun’s rays 
stored up. If the fuel be, as is now scmetimes the case, straw or 
cotton stalks, one feels that they have been the growth of the 
one season’s effect of the sun’s rays. If the fuel be wood, it is 
equally true that the wood is the growth of a few seasons’ exer. 
cise of the sun’s rays, but if it be the more potent and more 
general fuel coal, then, although the fact is not an obvious one, 
we know that coal also is merely the stored up result of many 
ages exercise of solar power. 

And even in the case of electrical prime movers, these de- 
pe on the slow oxidation, that is burning, of metal which has 

een brovght into the metallic or unburnt state from the burnt 
condition (or that of ore) by the aid of heat generated by the 
combustion of fuel. 

The interesting lecture-rcom experiment with glass tubes 
charged with sulphide of calcium, or other analogous sulphides, 
makes visible to us the fact that the sun’s rays may be stored up 
as light ; but that they are as truly stored up (although not in 
in the furm of light) in the herb, the tree, and the coal we also 
now know; and we appreciate the far-seeing mind of George 
Stephenson who astonished his friend by announcing that a 
passing train was belng driven by the sun. We know that 
Stephenson was nght, and that the satirical Swift was wrong when 
he irs‘anced as a type of folly the people of Laputa engaged in 
extracting sunbeams from cucumbers. The sunbeams were as 
surely in the cucumbers as they are in the sulphide of calcium 
tubes, but in the latter case they can be seen by the bodily 
eye, while in the forner they demand the mind's eye of a 
Stephenson. 

Athough the sailing of ships and the winnowing of giain 
must from very early time have made it clear that the wind was 
capable of exercising a moving force, nevertheless, being an in- 
visible agent, it is not one likely to stnke the mind as being fit to 
give effect to a prime mover, and therefore it is not to be won- 
dered at that prime movers actuated by water are those of which 
we first have any record, unless indeed the toy steam-engine of 
Hiero may be looked upon as a prime move anterior to those 
urged by water. It would appear that in the reign of Augustus 
water-wheels were weil known, for Vitruvius, writing at that 
time, speaks of them as common implements, but not so 
common as to have replaced the human turnspit, as we gather 
from his writings that the employment of men within a tread- 
wheel was still the most ordinary mode of obtaining a rotary 
force. It would seem, however, that water-wheels driven by 
the impact of the stream upon pallet boards were employed in 
the time of Augustus not merely to raise water by buckets placed 
about the circumference of the wheels, but also to drive mill- 
stones for grinding wheat, and Strabo states that a mill of this 
kind was in use at the palace of the King of Pontus. 


(Zo be continued.) 
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SCIENTIFIC SERIALS 


LPoggendorf’s Annalen der Physikund Chemie, No. 2, 1876. 
—In the opening paper of this number Dr. Konig describes a 
series of researches in which he sought to study more closely the 
phenomena which occur when two sets of sound-waves meet in 
air; using sources of sound that were entirely isolated and 
could not act directly on each other, nor in common on a third 
body ; he also chose sources that would give as simple tones as 
posstble. The paper is in four parts, treating, severally, of pri- 
mary beats and beat-tones, secondary beats and beat-tones, 
difference-tones and summation toner, and the nature of beats 
and their action, compared with the action of primary impulses. 
On the last head he finds, iater alta, that beat-tones cannct Le 
explained by the cause of difference and summation tones, and that 
the audibility of beats depends only on the number and intensity 
of the primary tones, not at all on the width of the interval, The 
number of beats and primary impulses with which both may he 
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perceived as separate impulses is the same; so, too, with the 
number at which beats and primary impulses pass into a tone. 
Intermittences of a tone, as well as beats and primary im- 
pulses, may pass into a tone, and the periodic maxima of vibra- 
tion of a tone, when in sufficient number. The beat tone formed 
by two primary tones must be always weaker than these, though 
separate beats are stronger than the tones forming them.—In M. 
Grotrian’s researches on the constants of friction of some salt solu- 
tions, and their relations to galvanic conductivity, the method for 
ascertaining the constants was that of observing the oscillations of a 
suspended disc with attached magnet (under the influence of aneigh- 
aaa magnet) in air and inthe liquid examined. The observed 
generally similar course of temperature coefficients for fluidity and 
galvanic conductivity, with change of concentration, leads the 
author to conclude that the overcoming of internal friction forms an 
essential part of the work done by a current in passage through 
an electrolyte. In the case of chloride of potassium, it is found 
that the increase of conductivity is almost exactly proportional 
to the per-centage proportion (in the liquid) ; and M. Grotrian 
infers that the chemical changes he conceives generally to occur 
in chemical constitution of electrolytic molecules, on altering the 
concentration, do not occur here, but that with varied concentra- 
tion, at the same temperature, the conductivity is only condi- 
tioned by the proportion of salt and the viscosity. With the 
numbers obtained in the experiments, it is possible to estimate for 
variously concentrated solutions of a salt, the temperatures for 

which the constants of friction have some determinate constant 
value ; then to calculate the numbers for the conductivity at this 

temperature, and inquire according to what law these alter with 

the concentration. Ife thus shows that in the case of NaCl, 

KaCl, CaCl,, and BaCl,, the concentration and the viscosity are 
the principal factors which determine the amount of the conduc- 
tivity. —In the next paper M. Wiedemann makes some adverse 
criticism on the recent researches of some French physicists in 
the domain of magnetism.—M. I{oltz shows that wire-nct is 
very well suited for proving that in the interior of conducting 
surfaces there is no electrostatic action. In one experiment, a 
bell-shaped cover, made of the net, is brought down by an insu- 
luting handle on an insulated metallic disc connected with an 
electric machine, and on which stands a pith-ball electrometer. 

The two balls do not diverge in the least on working the 
machine ; but if the bell be removed, they do so at once. Ile 
shows further, how such a bell is like a filter or sieve, holding 
back the clectricity while it affords partial passage to gaseous 

matter or dust. If a metallic point connected to earth be 
brought near the electrificd bell, the balls are moved, but do 

not diverge, &c.—Dr. Wichmann studies the properties of 
doubly-relracting garnets ; and we note a paper by Dr. Sohncke 

on the figures eaten out by dissolving liquids on blocks of rock 
salt, and Exner’s method for producing solution-figures.-—There 
is an account of an interesting inquiry, lately conducted by Dr. 

W. Siemens, on the velocity of propagation of electricity in 
suspended wires. 


Proceedings of the Geological and Folytechnic Soctety of the West 
Riding of Yorkshire, New Series. Part 2. Pp. 57 to112,—This 
art contains several very interesting papers on various points of 
ocal geology. Some of the papers will be of use to a wide circle 
of readers, such as Mr. ©, Burd’s on the red beds at the base of 
the carboniferous limestone in the north-west of England, and 
Prof. Green’s on the variations in thickness of the Silkstone and 
Barnsley coal seams in the southern part of the Yorkshire coal- 
field, and the probable manner in which these and similar 
changes have been produced. Mr. Bird considers it better to 
regard the red beds in question as basement beds of the carbo- 
niferous limestone than to attempt to draw any arbitrary line in a 
series whcse members appear so closely linked together. Mr, 
Tiddeman’s concise account of the work and problems of the 
settle Victoria cave exploration will also be welcome. Five good 
plates accompany this number of the Proceedings. 


Bulletin del’ Academie Rovale des Sciences, 2 ser. tome 40, No, 
12.—M. van Beneden contributes a long paper divided into six 
chapters on the early stages of the embryological development 
of mammals. In 1874 M. Beneden published his paper, in 
which he showed that in Hydractinia spermatozoids are derived 
from the ectoderm and ova from the endoderm. He suggested 
that the same law probably applied to vertebrata. Observations 
supporting his view with regard to Coelenterata have been made 
by Koch and Fol, and M. Beneden has made embryological 
studies on the rabbit. A monograph with plates is promised. 
This paper is a résumé —On the skeleton of a fossil whale in 
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the museum at Milan, by P. J. van Beneden. Following up the 
descriptions of Pachyacanthus and Aulocetus already given, M. 
Beneden proceeds to describe the fossil found in 1806 at Mount 
Pulgnasco, preserved in the Milan Museum, figured by Cortesi 
and described by Cuvier. The description is accompanied by a 
plate, and there are references to fossil whales in the museums at 
Turin, Florence, Bologna, Parma, and Pisa.—On the period of 
cold of the month of December, 1875, by M. E. Quetelet, —On 
the Devonian sandstones of Condroz, in the Basin of Theux, in 
the basin between Aix-la-Chapelle and Ath, and in the Boulon- 
nais. The paper is illustrated with a folding plate giving nine 
coloured sections, and its scope is to show that the beds of the 
different localities mentioned have the same relative stratigraphi- 
cal relations as at Condroz. All of the subdivisions show a 
remarkable constancy in their petrological and palzontologica 

aspects. —Qn the description of some new birds, by M. Alph. 
Dubois, ‘They belong to Cyanscitta and Icterus.—The theory 
of carnivorous and sensitive plants, by E. Morren. The article 
is a résumé of observations that have been made, and is well 
furnished with foot-notes. ‘The index accompanies this number, 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, May 18.—‘‘ Observations on Stratified Dis- 
charges by means of a Revolving Mirror, by William Spottis- 
woode, M.A., Treas, R.S. 

In a paper published in Poggendorff’s Annalen, Jubelband, 
p. 32, A. Wiillner has described a series of observations made, 
by means of a revolving mirror, upon the discharge of a large 
induction-coil through tubes containing ordinary atmospheric 
air at various degrees of pressure. 

Wiillner’s observations appear to have been directed rather to 
the nature of the coil discharge than to that of the stratifications. 

For some time prior to the publication of the volume in ques- 
tion I had been engaged upon a series of experiments very 
similar in their general disposition, but with a somewhat different 
object in view, viz., the character and behaviour of the strix ; 
and of these, together with some recent additions, J] now pro- 
pose to offer a short account to the Society. 

My general instrumental arrangements appear to have been 
similar to those of Wullner; in fact, they could hardly have been 
very different. ‘The tubes were attached to the coil in the usual 
way, and a contact-breaker of the ordinary form with its own 
electro-magnet was in the first instance used. For this and some 
other intermediate forms there was finally substituted a mercu- 
rial break (successtuwly arranged by“my assistant, Mr. Ward), 
the plunger of which works on a cain attached to the axle of the 
mirror, so that the action of the contact-breaker is regulated by 
that of the mirror, instead of the reverse as in thie former arrange- 
ment. With the broader tubes a slit was used; with the nar- 
rower this adjunct was less necessary ; while with capillary tubes, 
such as are used for spectrum-analysis, it could be dispensed with 
altogether. 

Strice, as observed by the eye, have been divided into two 
classes, viz. the flake-like, and the flocculent or cloudy. Of the 
former, those produced in hydrogen tubes may be taken as a 
type; of the latter, those produced in carbonic tubes. [ut upon 
examining some tubes especially selected for the purpose, it was 
found thar, while to this apparent a real difference correspouds, 
a fundamental feature of the strix, underlying both, was brought 
out. 

The feature in question was this: that the striz, at whatever 
points produced, always have during the period of their exist- 
ence a motion along the tube in a direction from the negative 
towards the positive terminal. This motion, which I have called 
for convenience the proper motion of the strize, is for given cir. 
cumstances of tube and current generally uniform ; and its varia- 
tions in velocity are at all times confined within very narrow 
limits, The proper motion in this sense appertains, strictly 
speaking, to the flake-like strice only. The apparent proper 
motion of the flocculent striz is, on the coutrary, variable not 
only in velocity, but also in direction ; and on further examina- 
tion it turns out that the flocculent stiis: are themselves com- 
pounded of the flake-like, which latter I have on that account 
called elementary strize. 

ilementary strise are in general produced at regular intervals 
along the tube, ‘The series extends from the positive terminal 
in the direction of the negative to a distance depending upon 
the actual circumstances of the tube and current, The length of 
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Jumn, and consequently the number of the striee, depends 
Seat upon the resistance of the tube, the duration of the entire 
current, attd to a certain extent upon the amount of the battery 
surface exposed, and in that sense upon the strength of the cur- 
rent. The velocity of the proper motion, other circumstances 
peing the same, depends upon the number of cells employed. 

The paper next gave descriptions of the phenomena exhibited 
by several tubes; and drawings illustrative of the descriptions 
were added. 

The following are some of the general conclusions to which 

the experiments detailed in the paper seem to lead :— _ 

1. The thin flake-like striz, when sharp and distinct in their 
appearance, either are short-lived or have very slow proper 
motion, or both. sag fet tp : 

2 The apparent irregularity in the distribution of such strize 
during even a single discharge of the coil, is due, not to any 
actual irregularity in their arrangement, but to their unequal 
duration, and to the various periods at which they are renewed. 
The strise are, in fact, arranged at regular intervals throughout 
the entire column. The fluttering appearance usually, noticeable 
is occasioned by slight variations in position of the elementary 
strix at successive discharges of the coil. With a view to divest- 
ing the coil discharge of this irregular character, as well as for 
other purposes, I devised two different forms of contact break- 
ers (one of which is described in the Royal Society’s /roced- 
ines, 1874); but I postpone a description of the second, as 
wellas of the experuments arising from its use, to another 

» occasion, 

3. The proper motion of the elementary striz is that which 
appe:taims to them during a single discharge of the coil, This 
is always directed from the positive towards the negative ter- 
minal, Its velocity varies generally within very narrow limits. 
It is greater the greater the number of coils employed. In some 
tubes it may be seen to diminish towards the close of the dis- 
charge, and even in raie instances alternately to increase and to 
diminish during a single discharge. 

4. Flocculent strix, such as are usually seen in carbonic acid 
tubes, area compound phenomenon. They are due toa suc- 
cession of short-lived elementary striz, which are regularly re- 
newed. The positions at which they are renewed determine the 
apparent proper motion of the elementary striz, If they are 
constantly renewed at the same positions in the tube, the floccu- 
lent striz will appear to have no proper motion, and to remain 


steady. If they are renewed at positions nearer and nearer to 
the positive terminal, the proper motion will be the same as that 


of the clementary stu ; 1f (hey are renewed at positions further 
and further from the positive terminal, tle proper motion will 
be reversed. 

5. The velocity of proper motion varies, other circumstances 
being. the same, with the diameter of the tube. This was 
notably exemplifed in the conical tube. In tubes constructed 
for spectrum analysis the capillary part shows very slight, while 
the more open parts often show considerable proper motion. 

6. Speaking generally, the discharge lasts longer in narrow 
than in wide tubes. Iu spectrum tubes the capillary part gives 
in the mirror an image extending far beyond that due tu the 
wider parts. 

7. The coil discharge appears, in the earlier part of its deve- 
lopment at least, to be subject to great fluctuations in extent. 
In al] cases there is a strong outburst at first. This, although 
sometimes appearing as a bright line, is always, I believe, really 
stratified. Immediately after this there follows a very rapid 
shortening of the column. The extent of this shortening varies 
with ci:cumstances ; but when, as is often the case, it reaches 
far down towards the positive terminal, a corresponding diminu- 
lion of intensity is perceptible in the negative glow. The column 
of stri, after rising again, is often subject to similar fluctuations. 
These, which are sometimes four or five in number, are succes- 
sively of less and less extent, and reach only a short distance 
down the column or strix. The rifts due to these fluctuations 

€n disappear, and the strive either continue without interrup- 
tion, ox follow broken at irregular intervals, until the close of the 
ue. 
nbs The effect of the proper motion, taken by itself, is to 
shorten the column of stria. But, as we have seen, the striz 
ate r% rg Cases renewed from time to time. In regard to this 
te » the head of the column presents the most instructive 
ca ars h aie the cessation of these rifis, the general appear- 
a Ga of the held is that-of a series of diagonal Imes commencing 
at successive points which form the bounding limit of the column 
at successive instants of time, If the points are situated in a 
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horizontal line, the strim are renewed at regular intervals at the 
wes eae and the length of the column is maintained by a 
periodic renewal of stris, a new one appearing at the head or 
the column as soon as its predecessor has passed over one dark 
interval. If the boundary of the illuminated field rises, the 
length of the column increases; if it descends, the column 
shortens. In every case, however, the growth of the column 
takes place by regular and successive steps, and not irregularly. 
The intervals of the new strise from one another and from the 
old ones are the same as those of the old ones from one another. 

9. The principal itifluence of a change in the number of cells 
used appears to consist in altering the velocity of proper motion. 
A change in the amount of battery-surface exposed produces a 
corresponding change in the duration of the entire discharge, as 
well as apparently in the development of some of the minor 
details of the striz. 

10, When the proper motion of the elementary strice exceeds 
a certain amount, the stri appear to the eye to be blended into 
one solid column of light, and all trace of stratification is lost. 
When this is the case the mirror will often disentangle the indi- 
vidual striz. But there are, as might well be expected, cases in 
which even the mirror is of no avail, but in which we may still 
suppose that stratification exists. A variety of experiments have 
led me to think that the separation of the discharge into two 
parts, viz., the column of light extending from the positive ter- 
minal, and the glow around the negative, with a dark space in- 
tervening, may be a test of stratified discharge ; but 1 cannot 
affirm anything certainly on this point. 


Chemical Society, May 18-—Prof, Abel, F.R.S., president, 
in the chair.—The first paper read was on the action of malt 
extract on starch, by Mr. C. O’Sullivan, showing that under 
these circumstances it is converted into a mixture of maltose and 
dextrin, the proportion of which varies with the temperature at 
which the reaction takes place,—-A communication was then 
made by Dr. II. E. Armstrong and Mr, Gaskell on metaxenol, 
the metadimethylated phenol.—There were also papers on the 
gases enclosed in cannel coals and in jet, by Mr. J. W. 
Thomas, on phenomena accompanying the electrolysis of 
water with oxidisable electrodes, by Dr. J. H. Gladstone and 
Mr. A. Tribe, and on the estimation of hydrogen occluded by 
copper, with special reference to organic analysis, by Dr. J. L, 
W. Thudichum and Dr. II. W. Hake. 


Meteorological Society, May 17.—Mr. H. S. Eaton, 
president, in the chair.—James Lloyd Ashbury, John Broun, 
Jobn Brown, Edmund Cruise, James Lldridge, George Garnett, 
John Hopkinson, Robert Pickwell, William Ford Stanley, 
Rupert Swindells, Charles Tarrant, Thomas Taylor Smith, were 
elected fellows of the Society. The following papers were 
read :—Kemarks on the present condition of maritime meteoro- 
logy, by Kobert II. Scott, F.R.S. This paper gives a history 
of all that has been done in maritime meteorology since the 
Brussels conference in 1853, up to the present time.—In the 
mean temperature of every day at the Royal Observatory, Green- 
wich, from 1814 to 1873, by James Glaisher, F.R.S. This 
paper, which is a continuation of former ones on the same 
subject, contains the observations for the ten years, 1864 to 1873, 
which being combined with the previous ones, give the mean for 
sixty years. On the meteorology of Mozufferpore, Tinhoot, for 
115: by C, H. Pearson.—New wind chart, by Lieut.-Col, G. 

ulger. 


Physical Society, May 13.—Prof. G. C. Foster, president, 
in the chair.—The following candidates were elected members 
of the Society :—Prof. T. Andrews, Rev. R. H. M. Bosanquet, 
M.A., and David Ifoward.—Mr. Thompson, B.A., B.Sc., con- 
cluded the communication on the supposed new force, which he 
commenced at the last meeting of the Society. In the arranges 
ment which he has adopted for obtaining the spark, the secon~ 
dary current of a Rhumkorff’s coil is made to traverse a short 
coil of wire which is thoroughly insulated from the internal core, 
and into the circuit an arrangement is introduced by means of 
which the current may be made to traverse a variable thickness of 
air in its course round the short coil. It is found that if this 
spark is very short the spark obtained from the internal core is 
also short, but as we increase the thickness of air to be tra- 
versed, the spark which may be drawn off increases ; the great- 
est effect, however, is produced when one terminal ‘of the coil is 
connected with the earth, the spark then obtained being about 
half an inch in diameter. Mr. Edison considered that the spark 
was retro-active, but Mr. Thompson showed, by an experiment, 
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that deficient insulation might lead to such aconclusion. He 
then proceeded to show that just as the charge given to a gold- 
leaf electroscope is at times positive and at times negative with- 
out any apparent reason for the change, so if the core of the 
arrangement employed be connected with a Thomson’s galva- 
nometer, the needle will be found to wander irregularly about 
the scale on both sides of the zero. In order to show that these 
experiments are identical with those conducted as originall 

described by the discoverer, the terminals of the induction coil 
were connected with the coil of an electro-magnet, the same 
means of including a layer of air in the circuit being introduced. 
The effect in this case was found to be precisely similar to that 
obtained with the special arrangement previously used ; with a 
brush discharge a Geissler’s tube could be illuminated, and, when 
the layer of air was infinitesimal, the spark produced was also 
infinitesimal. It was then shown that, if the spark at the point of 
contact in the key when a direct battery current traverses the 
coil be done away with by shunting the extra current which gives 
rise to it, no spark can be obtained from the core. It thus ap- 
pears that no spark is obtained when there is no necessity for an 
inducing current to accumulate until it has sufficient tension to 
leap over a resisting medium, and that, as the thickness of this 
resisting medium increases, the spark obtained becomes greater. 

Evidently on these occasions the current has time to attract un- 
like and repel like electricity in the core, and if a conductor in 
connection with the earth be presented to this core, the like 
electricity will escape; hence a spark will result. As soon, 

however, as the tension has become suflicient to leap over the 
layer of air, it will be necessary to restore equilibrium in the 
core. Hence there will be a return spark in the opposite direc- 
tion. From these experiments it will be seen that the pheno- 
mena observed may be explained by the orjinary Jaws of 
induction, 





Institution of Civil Engineers, May 23.—Mr. Aber- 
nethy, vice-president, in the clair.—The paper read was on the 
permanent way of ratlways, by Mr. R. Price W.lliams. 


CAMBRIDGE 


Philosophical Society, May 8.—Mr. W. M. Hicks drew 
attention to some experiments of Messrs. Stewart and Tait on 
the heating of discs by rapid rotation in vacuo, and which they 
referred to the friction of the ether. It was shown that it was 
not necessary to have recourse to this explanation ; that nearly 
all the effects could be accounted for if it is supposed that the 
disc, through the rapid rotation, has expanded and consequently 
heen lowered in temperature ; that whilst rotating it is raised to 
the temperature of the surrounding region ; and therefore when 
the rotation is stopped, and the disc has shrunk to its former 
size, it will give out the heat it had taken in whilst rotating. 
In the case of silver it was shown that the disc ought to show 
a rise of °4° C. if the rotation had been continued for some time, 
and this was compared with the rise of ‘47° C. which Messrs 
Stewart and Tait had observed in an aluminium disc, thus 
showing that the effect was of the same order of magnitude in 
the two cases. Jt was also shown that if the whole heating 
were due to ethereal friction, that this friction would be ‘0006 Ibs, 
per square foot, and that if we suppose this amount to act on 
the surface of the earth, the day would be lengthened in the 
course of a century by something like ‘006".—Prof. Maxwell 
afterwards made a communication on the equilibrium of hetero- 
geneous substances. 

STOCKHOLM 


Royal Academy of Sciences, Feb. 9.~Herr Gyldén come 
municated a transformation of the formula— 


R 
{% + a1, Cos [2em 2° +A] +1 s 


which plays an important 7d/cin the method of deducing a general 
{formula of perturbation for periodic comets worked out by him. 
‘This transformation is mainly grounded on the relation— 
K pace 
vf — 14am — fm- sax n 
e ay 





where 


af —1 wae 12 af 18 
(a) Ca ) (19% ) (rote ) 
and upon certain algebraic relations between different 9-functions. 
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The final result is specially applicable when a comet comes to 
that part of its path which lies nearest the perturbing planets ; 
in this case 7 becomes inconsiderably less than 1, and A may be 
taken to fall within exceedingly narrow limits in the neighbour- 
hood of 0. The following papers were given in :—~Myriopoda 
from Siberia and Waigat’s Island, collected during Nordensk- 
jold’s expedition, 1875, by Anton Stuxberg. Eighteen species 
are described, of which only one was previously known to exist 
in Siberia, and fifteen are new to science, viz.—Lithobius 10, 
Iulus 1, Polydesmus 2, and Craspedosoma 2. Of the twenty- 
seven Siberian species now known only two are European.— 
Determinations of geographical] position during the Swedish 
expedition to Novaya Zemlya and the Kara Sea, 1875, calculated 
by FE, Jaderin.—On moncecism in fishes, by A. W: Malm.— 
Prof. Borenius communicated magnetic observations made at 
I{elsingfors simultaneously with those made by the Swedish 
expedition at Spitzbergen during the winter 1872-3. 





BERLIN 


German Chemical Society, May %—A. W. Ilof- 
mann, president, in the chair.—E, Schunck and Ii. Romer 
by fusing Anthraflavinic and isoanthraflavinic acids with potash, 
have obtained two isomeric purpurines C,,]1,0,;. Anthrapur- 
Purine is identical with a substance former y obtained by Mr. 
Peikins; flavopurpurine obtained from the second of the two 
substances is the fourth isomeric purpurine.—A. Loettinger in 
studying anew the decomposition of tartaric acid by heat, believes 
that the formation of pyruvic acid is preceded by that of glyceric 
acid.—Dr. T. Stenhouse and C, E. Groves in treating pure naph- 
thaline with sulphuric acid, obtained not only B-naphthaline-sul- 
phurous acid, but also two napthaline-sulphones Co, H, ,So,, easily 
separated by sulphwiet of carbon. They yield by oxidation two 
isomeric naphthaline-sulphuric acids.---T. Annaheim described 
dibromonitrooxysulphoben7id (CyH.Bi NO ,OH),SO, and the 
corresponding iodo-compound. ‘The same chemist described a 
red colouring substance obtained by the action of fuming sul- 
phuric acid on cresol.— W. Rimarenko described 8-chloronaph- 
thaline obtained fiom f-naphthol and from 8 naphthaline-sul- 
phuric acid with PCI,,—-the method formerly described by M. 
Clare.—1. v. Gorup Besancy and H. Will have investigated the 
liquid secretion of insectivorous plants (Nepenthes phyllaniphera). 
Albumine, fibrine, &c., are transformed into peptone, This 
digestion takes place in a very short time, when the secreting 
organ of nepenthes has been excited by contact,— the liquid 
having under these circumstances an acid 1eaction. The secretion 
of non-excited glauds is rendered equally active by the addition 
of any acid, particularly of malic and citric acids. - EH. Vogel 
published researches on the influence of different rays of light on 
bromide’ of silver.—F. Tiemann and N. Matsnold have pre- 
pared nitru-protocatechic acid and some of its derivatives, also 
nitro-vanillinic acid and acety]-nitro-vanillinic ac.d.—F. Tiemann 
and C, Reimer have obtained paraoxybengoic aldehyde by 
tiewting phenate of potassium with chloroform.—E. Hoffmann 
described derivatives of hesperidine, particularly an acid 
Cj ol1,,O4 which with potash yield protocatechic acid. 
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BRITISH MANUFACTURING INDUSTRIES 


British Manufacturing Industries, By Various Authors. 
Edited by G. Phillips Bevan. (London : Edward Stan- 
ford.) 

| fe this series we have presented to us an account of the 
origin and development of those industries which 
have given this country her pre-eminence among nations. 

As stated by the editor, the object of the various treatises 

is simple and unambitious ; no attempt is made to render 

them technical guides to the industries to which they 
r¢élate ; the main idea is to give, in as readable a form as 
is compatible with accuracy and a freedom from superfi- 
ciality, the main features and present position of the 
leading industries of the kingdom, so as to enable gencral 
readers to comprehend the enormous growth of the last 
quarter of a century. The editor has been singularly 
fortunate in the selection of his co-operators. For example, 

Prof, Warington Smyth tells us all about the mines and 

collieries of the country ; Prof. Hull discourses on quarries 

and building stones ; Capt Bedford Pim on shipbuilding ; 

Mr. Mattieu Wiliams finds congenial themes in iron and 

steel, gunpowder and explosives. The article on cotton 

by Mr. Isaac Watts, the Secretary of the Cotton Supply 

Association, is remarkably full and complete ; Mr. Felkin’s 

little treatise on hosiery and lace is a purfect mine of infor- 

mation, apd forms amost interesting record of perseverance 
and effective skill ; the stories of Jedediah Strutt and John 

Heathcoat will ever be two of the most thrilling chapters 

in the history of the industiial piogress of this country. 


Indeed this series might have been fitly called the 
Romance of British Industry. Weare told of Lee and 


the stocking-frame ; of Wedgwood and Herbert Minton ; 
of Hargreaves, Arkwright, aad Crompton ; of Dud Dudley 
and poor Cort ; and of numbers of others, whose peaceful 
victories have done more for this country than all the 
machinations of her statesmen or the valour of her 
armies, Afrofos of the invention of the stocking-frame 
it may be remarked that Elmore’s well-known picture, 
representing Lee, after his expulsion from his college, 
intently watching the lissom fingers of his wife as she 
knits for the support of the household, in order that he 
might imitate their motion, is founded on a myth. Lee 
was a decent country curate in easy circumstances; he 
was never married, nor was he expelled from his college. 
But little is known of his history, beyond that, becoming 
greatly discouraged with the reception of his invention in 
this country, he passed over to France, where he died, 
neglected and in misery, in 1610, The history of the im- 
provement of the stocking-frame is not less interesting 
than that of its origin. Since the time of Strutt, nearly 
3° changes and adaptations have been patented, the vast 
MA)srity of which are due to men who commenced life at 
the forge or bench, or at the frame itself. 

The history of the rise and development of the lace 
foe uré ig scarcely less remarkable, and Mr, Felkin 
; mach to say concerning the personal history of its 
ergudlomlal the trials and struggles of the inventors 
and improvers of lace-making machinery, Few trades 
have probably given rise to such an amount of litigation : 
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indeed one can have no real conception of the inumensity 


of the barrister’s theme, or how eloquent he must have 
seemed to the beaver when — 
**he proceeded to cite 

A number of cases where the making of laces 

Had proved an infringement of right.” 
until he has read th’s essay. The story is painfully 
sad, and its cate a is not lost on Mr. Felkin. “We 
cannot but remark,” he says, “the extraordinary amount 
of latent inventive skill brought into operation by men 
entirely uninstructed in the science of mechanics ; and be 
struck with the time and thought that the knowledge of 
sound mechanical principles would have saved them... . 
It is painful to notice how many of these men, possessing 
fine natural talents, from the want of self-government 
failed to use aright even the measure of profit that reaghed 
them. ... Genius was to them rather a curse than a 
blessing. Here are strong arguments for higher scientific 
and mozal education to be placed within reach of these 
classes,” 

Mr. Mattieu Williams concludes his capital little 
treatise on steel with a similar reflection. He indignantly 
protests against the fallacy of attributing our industrial 
success to coal or iron-stone, or to any other mere minera- 
logical or geographical accident. “It is not British 
minerals, but British industrial cnergy which has given us 
our industi1al supremacy. It is not true that we are so 
exceptionally rich in coal. Many other nations possess 
vastly greater stores than ours ; but while theirs has lain 
buried under their feet, ours has been brought to the surface 
and wonderfully used ; to such an extent indeed, that we 
aie actually appioaching the limits of our supply before 
other and older people have tapped theirs, . . The same 
energies which have thus seized upon and utilised the 
rudest source of powcr to supply the coarser wants of 
ourselves and the rest of mankind, will if properly directed, 
similarly turn to account the morc refined and recondite 
cnergics of nature which science is revealing, and which 
will supply in lke manner the higher wants of more 
advanced civilisation. To succeed in this we must prepare 
at once, by affording to all classes the largest attainable 
amount of knowledge of the raw materials and powers of 
nature; of human means of turning these to profitable 
account ; of the social organisation in the midst of which 
we live, and by which we are to co-operate industrially with 
each other and all the peoples of the earth; and above 
all, of the individual moral qualities, habits, and attain- 
ments that are necessary for each man’s industrial 
success.” 

It is because other nations are actually turning to 
account “the more refined and recondite energies of 
nature” that our industrial supremacy is threatened. In 
chemical manufacturing, for example, the pre-eminence of 
the alkali trade belongs to us, but, as Prof. Church tells 
us, German, Austrian, and French manufacturers are far 
ahead of us in the production of the finer and more 
delicate preparations of the chemist, and still continue 
to make remarkable progress. “If a rare and curious 
substance, discovered by a scientific chemist and made 
in his laboratory painfully grain by grain, be found 
useful in medicine or dyeing, or some other art, straight- 
way the foreign manufacturing chemist makes it, not by 
the ounce or pound merely, but by the hundredweight or 

H 


146 
even by the ton.” Much of the crude material which 
yields these beautiful and costly products of the conti- 
nental manufactories is exported from England to be 
worked up and reimported. The reason of this lies in 
the more intimate union of science and manufactures 
which prevails abroad. The chemical manufacturer on 
the continent finds it to his interest to attach a sound and 
properly-trained chemist to his works to improve the 
established methods of production and to seek to discover 
new processes. 

With the space at our disposal it is impossible to do 
more than mercly indicate the scope and character of this 
serics of excellent treatises. There are onc or two little 
matters which need revision, and which the editor will 
doubtless set right in future editions: for example, the 
combining proportion of tin is not usually stated as 58, 
nor that of zinc as 32°6. Perhaps the most serious draw- 
back is the very sparing use of illustrations. When given 
they are generally very good; nothing could excced the 
beauty and finish of the cuts accompanying Mr. Watts’ 
article on cotton. We are sorry that the example thus 
set has not been more generally followed. 
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HUTTON’S “GEOLOGY OF OTAGO” 
Report on the Geology and Goldfields of Otago. By ¥.W. 
Hutton, F.G.S., Provincial Geologist, and G. H. F. 
Ulrich, F.G.S., &c. (Dunedin: Muls, Dick, and Co. ; 
London: Sampson Low and Co., 1876.) 
les Southern Province of New Zealand is one of 
great interest from the variety of its physical fea- 
tures which faithfully indicate the wide range of geo- 
logical formations of which it is built up. The srow-clad 
ridge of “The Southern Alps,” with numerous pointeu 
peaks and serrated ridges, runs along the wcstcrn coast, 
and is penetrated by deep “sounds,” or fiords, not unlike 
some of those on the west coast of Norway. Mount 
Aspiring, at the northern border of the prov nce, reaches 
an elevation of 9,940 feet, while several other points rise 
upwards of 8,000 feet above the sea, forming altogether a 
grand background, from which the rest of the country 
descends towards the castern coast in a series of 
rolling downs, diversified by deep valleys and numerous 
lakes. The rivers arc remarkable for, in several cases, 
and with much perversity, cutting through ridges, and 
crossing the boundaries of the formations, in a way that 
not long ago would have been attributed to the effects of 
mighty “ convulsions of Nature,” but which the physical 
geologist is now able to account for on very different prin- 
ciples, The Southern Alps contain glaciers which, as Mr. 
Hutton shows very clearly, extended considerably beyond 
their present bounds on two occasions in later Tertiary 
times, and to this agency he refers the excavation of the 
rock basins which now constitute nearly all the lakes of 
the hilly districts. An excellent view of this chain of 
snowy mountains will be found in Dr. von Hoch- 
stetter’s elaborate work on New Zealand; in which 
Mount Cook, Mount Tasman, and the adjacent mountain 
giants are seen towering to an elevation of 13,200 feet 
above the waters of the ocean. 
The work before us is a very carefully prepared, and 
scrupulously accurate, report on the physical features and 
geological structure of the district of Otago which, under 
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the direction of Dr. Hector, the author has explored and 
mapped. The arranzement of the matter is good, and 
the descriptions succ nct, while the writer is careful to 
notice the labours of others in the same field of research. 
The roughness of some of the woodcut illustrations, which | 
one cannot fail to notice, is perhaps inseparable from a . 
work brought out in a young colony, and is not to be laid 
to the charge of the author. 

As already observed, the geological formations of 
Otago have a wide range in time, extending from the 
crystalline masses of the New Zealand Alps (possibly 
referable to the Jaurentian period) through the repre- 
Sentatives of the Lower Silurian, Carboniferous, Triassic, ‘ 
Jurassic, Cretaceous, and Tertiary times down to the! 
present day. The thickness of some of these older forma. 
tions is doubtless very great, but the difficulty which the 
author feels in estimating the apparent thickness of some | 
of thesc formations at the amount deduced from the dip } 
of the beds may probably be overcome by supposing that’ 
the beds are folded over on themselves—a phenomenon }, 
of very common occurrence in such districts as that of% 
the New Zealand Alps. The Otago formations have very 
properly received names derived from localities where 
they are well represented. The reference to the equivalent’ 
formations in Europe is given with some hesitation ; never- 
theless, it cannot be doubted that on the whole these. 
determinations are substantially correct—even if we sup- 
pose a relative, rather than an absolute, synchronism » 
owing to the vast intervening space between Luope and 
New Zealand ; and for all purposes of comparison it is | 
not of the slightest impvrtance whether it is one or 
the other. 

The great oscillations of level through which New 
Zealand has enh are well desciibed and illustrated by 
Mr. Hutton under the head of “ Historical Geology.” 
‘These correspond to some extent with the movements. 
which in Britain. and Europe have enabled us to define 
the limits of the three great divisions of geological time. 
Towards the close of the Pal.cozoic period “ New Zealand 
probably formed a subordinate part of a large continent, 
whick, judging by the similarity of the shells and plants, 
joined in the following formations with those of Aus- ; 
tralia, India, and Ewope, probably stretched far away to’ 
the northward” (p. 75). 

At the commencement of the Triassic period this con- ‘ 
tinent began in New Zealand to be submerged ; and with : 
one or more slight oscillations this subsidence continued ; 
till towards the middle of the Jurassic period, when the 
whole country Was again elevated, and the chain of the: 
New Zealand Alps was formed. Great denudation of 
the upraised beds ensued, as they remained exposed to#: 
the atmosphere till the later Cretaceous period. Hence 
the unconformity betwcen the Upper Cretaceous and the - 
Lower Jurassic rocks (the Warpara and Putataka forma- » 
tions), and the enjre absence of the intervening strata. 
Since the great uphezval here referred to, the New Zealand 
Alps have never been totally submerged, though some- 
times deeply depressed. 

The Upper Cretaceous period was one of submergence 
to all but the higher elevations, and at its close there was 
another elevation, accompanied by disturbances of the 
strata, resulting in an unconformity between the Tertiary 
beds and all those of older date. These former are found 
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filling in the depressions and old valleys of the Mcsozoic 
and Paleozoic rocks, and often containing valuable beds 
of lignite resulting from the decay of the vegetation which 
found a congenial soil and climate amongst the lakes and 
lagoons of the period. 

Mr. Hutton considers that there was a “Glacier 
period” during older Pliocene times, and another of Jess 
importance just before the Pleistocene epoch. Beth of 
these are of earlier date than “ The Glacial period” of the 
northern hemisphere, and in the view of the author, as 
well as of Dr. von Hochstetter and Dr, Haast,' were due 
not to climatical influences extending over the southern 
hemisphere and differing from those of the present day, 
but solely to the greater elevation of the land in New Zca- 
land at those periods, and the consequent extension of 
snow and ice over a larger area than at present. 

In Mr. Hutton, “The Theory of the Glacial Origin of 
Lakes,” at least as far as it applies to the province of 
Otago, finds a new and welcome advocate; and his 
observations on this question are opportune at this time, 
as Prof. Ramsay’s theory has been challenged by an able 
writer in the pages of the Geological Magazine? Mr, 
Hutton first examines the vicws of those who have re- 
ferred the origin of these lakes in Otago to subsidences» 
or terrestrial movements, and considering them inade- 
quate, falls back on that of glacial erosion, in support of 
which he can appeal to the evidence of former glacial 
action along the shores of the lakes themselves. 

The latter portion of the volume before us is taken up 
with the report of Mr. Ulrich upon the gold-fields of 
Otago, which is of much local interest, and will doubtless 
prove of value in guiding future adventurers, but does 
not appear to call for special observation in a short 
review. 
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OUR BOOK SHELF 


Elementary Algebra, with Numerous Exercises, for Use 
in Higher and MMiddle-class Schools. By David Munn, 
F.R.S.E. (Collins’ School Series, 1876.) 


THE. chief justification, perhaps, for the production of 
this work is that the exigencies of a “school serics ” 
demanded the publication of an elementary algebra. 
There is not much morc in it than is to be found ina 
half-dozen similar works, and the explanations of rules 
seem to us to fall short of those given elsewhere. We 
do not like the frequent use of ev/dené¢/y in an clementary 
work ; our own extended experience with English school- 
boys is that these elementary details are by no means 
evident to the ordinary schoolboy mind. On p. 70 “the 
L.C.M. of a%6’c and at*? will evidently be a°J?3” is evi- 
dently wrong, for it evidently ought to be a°4%% Art. 8 
on p. 45 (to show that when a certain algebraical polyno- 
mial is divided by (+ — a), the remainder is what the 
polynomial becomes when in it a is changed to a) is 
useful, and we teach it to advanced pupils, but we are 
disposed to think that few beginners could grasp the 
truth and apply it. On pp. 173 to 176 we have some 
IMteresting Miscellaneous Propositions on the progressions 
Which we do not remember to have secn in previous text- 
rate The most important mistakes we have found are 
then 66, 96, 107, 151, 153. Here we may remark that 
ae S a very plentiful crop of typographical blunders ; 

ny of these we are disposed to attribute to a hasty 

t See Hochstetter's « New Zealand,” English translation, p. 504. 


9. 339, January 186 
‘ 7. The statements of Mr. Judd have called forth 
several rejoinders in the ensuing number of the Magazine for February. 
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examination of the “proofs ;” frequent instances, too, 
occur in which 2, 3, or § have got interchanged. There 
is a large collection of exercises, but happily no answers 
are given at the end, or the list of errata would doubt- 
less have becn greatly enlarged. From the fact that 
(am )" = (an) for positive integers, “it follows that 


(aq )? =a?” This, we think, will hardly be admitted ; 
we should prefer to assume that the result holds, 


cet omy pte wet nen: oe wee 
- - ee Se ese ee peer ee ee - - 


and thence dcrive an interpretation of as. The book 
takes in Indeterminate Iquations, Permutations, Ratio, 
Proportion, Variation, and the Binomial ‘Theorem. The 
only Scoticism we have noticed is one that frequently 
occurs : it is, “we will find,” &c. 


~ 
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LETTERS TO THE EDITOR 


[Zhe Enitor does not hold himself responsible for Parag expressed 
by hes correspondents. Nather can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. } 


The Early History of Magnetism 


PERMIT me to supplement ‘‘K.’s” excellent sketch of the 
“Tlistory of Magnetism” (NATURF, vol. xiii, p. §23) by two 
notices of the ‘‘ Mariner’s Compass,” which seem to be of earlier 
date than any hitherto found in Kurope. They possess particular 
interest from showing the compass in so rude a state as to lead 
to the inference that we owe it to a re-discovery rather than to 
an importation from China. The author of the notices is 
Alexander Neckam, an English writer of the twelfth century, 
and they are now included in a book which was privately printed 
in 1857, entitled ‘‘A Volume of Vocabularies,” illustrating the 
condition and manners of our forefathers from the tenth to the 
fifteenth century, cdited from MSS. in public and private collec- 
tions, by Thomas Wright, M.A., F.S.A., Hon. M.R.S.L., &c. 
It was through the zeal and the liberality of Joseph Mayer, 
F.R.A.S., F.S.A., of Bebington, that these notices were brought to 
heht, and a most useful volume was produced, of which he bore 
the charge. 

As the discovery was made by Mr. Wright, it shall be reported 
in his own words, In referring to the many pvints of interest 
upon which new light is thrown by the vocabularies, he says :— 

**None of these, perhaps, is cf more importance than the 
curious early allusion to the use of the mariner’s compass by the 
navigators of the western seas. If is well known to all readers 
that this invaluable invention has been formerly supposed to 
have been brought from the East, and not to have been known 
in the West until the fourteenth century, when it was used by 
the Italian mariners. Allusions to it have, however, heen dis- 
coverel by the students of medieval literature in works which 
date as far back as the thirteenth century. In the following 
pages we find this invention not only alluded to in the twellth 
century, but described in such a manner as to show that it was 
then absolutely in its infancy, and to leave little doubt of its 
having originated in the West. Alexander Neckam, in his 
treatise ‘1)e Utensilibus,’ enumerates among the ship’s stores 
a needle which was placed on a pivot, and when turned round 
and left to take its own position in repose, taught the sailors 
their way when the polar star was concealed from them by 
clouds or tempest. I have discovered anc printed in the note to 
this passage, a passage in another of Neckam’s works, the in- 
edited treatise ‘De Naturis Rerum,’ which gives a more distinct 
account of this invention. ‘Mariners at se1,’ he says, ‘when 
through cloudy weather in the day which hides the sun, or 
through the darkness of the night, they lose the knowledge of 
the quarter of the world to which they are sailing, touch a needle 
with the magnet, which will turn round till, on its motion ceasing, 
its point will be directed towards the north.’ A comparison of these 
two passages seems to show pretty clearly that at this time the 
navigators had no regular box for the compass, but that they 
merely carried with them a needle which had been touched with 
the magnet (perhaps sometimes they carried the magnet also, 
and touched the needle for the occasion), and that when they 
had to use it they merely placed it upon some point, or pivot, 
on which it could turn with tolerable freedom, and then gave it 
a motion, and waited until it ceased moving. This mode of 
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using the needle was, 1t must be confessed, rude enough. The 
passage in the treatise ‘De Utensilibus’ contains one particular 
which 18 very obscure, as Neckam informs us that when the 
needle ceased moving it pointed towards the east (donec cusprs 
acus resprctal oruntent) , and as all the manuscripts agree in this 
reading, and it 1s glossed by est, this must be the intention of the 
writer I know no way of explaining this, unless it be by the 
supposition that as m the twelfth century, the East was the grand 
object of most voyages fiom this part of the world, an attempt 
had been made to improve the magnetic needle, by adding to it 
a limb at nent angles, which should point to the east when the 
needle itself pointed to the north, and that this was what Necham 
called the cusprs acus Between this and the date—whatever 1t 
may be—of the poem, also quoted in my note on the passage of 
Neckam, which contains the first allusion to the marmer’s com- 
pass m the thirteenth century, an atlempt hid been made to 
facilitateits use } ‘This was done by thrusting the ncedle throngh 
some substance which would not sink, and placing it upon the 
rurface of water Guiot de Provins, the author of the poem 
alluded to, calls this ubstance a /es/7, a stick or straw (the Latin 
Jestuca) The mariners, he tells us, have a contrivance depend 
ing on the magnet, which cannot fail The magnet, he adds, 15 
an ugly brownish stone, to which non 1s attracted ‘ After they 
have caused a needle to touch it, and placed it in a stick, they 

ut it in the water, without anything more, and the stick heeps 
it on the surface Then it turns its point towards the star with 
such certainty that no man will eve: have any doubt of 3t, nor 
will it eve: for anything go false When the sea 1s dark and 
hazy, that they can neither sce star nor moon, they place a hght 
by the needle, and then thcy hive no fea of gomg wong , 
towards the star gocs the pomt, whereby the mariners hive the 
knowledge to keep the night way Jt1s a ait which cannot 
fail’ According to anoth« poet, the substance thiongh which 
the reedle was usually thrust was cork Jie tells us that ‘the 
mariners who went to Iiiesland, or fo Gicece, or Acre, o1 
Vemice’ were puided by the polar tar, but when ot mht, or 
mm obscure weather, it was invisible, they discovered its position 
by the following contrivance - ‘They thrust 1 needle of iron 
through a piece of cork, so that it 1s almost buried in it, and 
then touch it with the loadstonc, then they place it in a vessel 
full of water, so that no one pushes 1t out until the water 15 cilm, 
for in whateve: duection the pomt aims, there without doubt 1s 
the polar star’ The MS m which this Jatter poem was found 
is undoubtedly of the fourteenth century , but the pocm itself 1s 
evidently of somewhat older dite of the beginning of that century, 
c1 not improbably of the century preceding It 1s possible there 
fore that this 1udcly constructed mariner’s compiss may have 
continued unimproved until the fourteenth century 2 (/x/10 
duchon, pp 16 18 ) 


t In ths 1iterval we meet with another slight tut very curious allusion to 
the use of the magnetic needle for the pry uses of navigation = Jacques de 
Vita, one of the historians of the Crusades. who wrote vbout the yeu a 18 
says (‘‘ Hist Huieros, cap &)) — <Acus ferrea, postquim idamai tem con 
teerit, ad stellam septentrionalem, qux velut 1x19 frmimenti cus verzen 
tibus non movetur, semper convertitur unde valde necessaius ¢ tyrwe 
gantibus in mar ’ 

@ This very curious poem, a sort of sonz, 1s preserved in a manu cript 
formerly 3n the collect on of M Barrois of lars, ind new im that of Lad 
Ashburnham Jt was first pomtei out by M [Ir Michcl, wlo printed the 
portion relating to the marine: » comy ass intl ¢ preface te lus © Ls Inedits 
(Pans, 1836) As this 15 now a rare book, I have thought it desir [le togive 
here the whole fa sage asacomplement to the catiacts givcn in the note 
onp 14 0fthe present voume Itisa fillows — 


Tati riomtanee tac tel guise 
()u’ele cst ef firmament isisse 
Ou ele list ct reflambie 
Limarc were tv ton Prise, 
InGese en Acre cuera Venisse, 
Sevent 1 ar h toute la vow 
Pour nule 11615 12 se de vore, 
Jout jours sc tier t en une moe 
lant est de h gians h servisse, 
Se la mers est enflcc ou kore 
J& ne sera con ne le voc, 

e pour gilerne ne pour bie 


Pour bise, ne pour autre vFure 
Ne laist sen dout cervise 7 faire 
la tresmontaignoe clcre et purc , 
les maromers par sou esclaire 
ete souvent hors de contrarre, 
t de chemin les ass€ure 
Tt quant la nuis est trop oscurt, 
S est ele encor de tel nature, 
( 1. laimant fait le fer traire, 
Si que par forche et par droiture 
Lt par ruille qui tous jours dure, 
Sevent le lin ae son repaire, 
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The following 1s the text of Neckam with the interlinear 


alle une pere faut naute | 
‘*Qui ergo vult habere navem, albestum habeat, ne desit e1 
fu aguyl mis 
beneficium ignis? Habert etiam acum? jaculo suppositim, 
turne e enurun aguyl poynt agardet 


rotabitur entm et circumvolvetur acus donec cusprs acus respictat 
est  trlt modo 2 wht mariners 
orientem, sic que comprehendunt quo tendere debeant naute cum 


cinossura” [the cynosure, kuvdcoupa, or constellation popularly 

: ntipst deleyr tempeste  cinossura 
called Charles's win] “Iatet in aerts turbacione, quamvis ad 
achecement circle petit 
occasum nunquam tendat propter circuli brevitatem.” (‘' De 
Utensilibus,” p 114) 

Mr Whight adds ‘* The eailiest account of the mariner’s 
compiss, before known, was contained in the following Ines of 
a satirical poem, entitled the ‘ Bible Gurot de Provins,’ compo ed 
In the thiteenth century  (Bubian, ‘ Pablans,” tom ou 
Pp 32%) 

* Un art font qui mentit ne puct 
Par In vertu de la m iniete, 
Une prerte lade et brunetc, 
O1h fers volontiers se joint 
Ont sresgirdent ht droit 4 omt 
Pus c une rguile 1 ont touch, 
Ft en un festu lont couch 
bn leve le metent sinz plus 
1 t it festuz In tient desus 
Futs se torne la} omnte toute 
Contre Lestolle sisinz dcut , 
Que 7 nus ham ncn douter?, 
Ne jupor rien ne fausert 
Ont lamers cst cL scure et Lrune, 
Con ne voit estore mn lune, 
Pont font ila ultle alumen, 
Pur on ontal garde d espirer 
( Ontre | cstoile vi 1a point 
Jor @ ont him iimer conte 
We Ju dionte Voie tenr 
C est uns ars qin ne puet filler 


The language ot the last cxtiact fully beus ont Mr Wright's | 
estimate of 1 as not cathe: than the thirteenth centiny 
Wt CHAIPIIT 


The Dry River heds of the Rivicia 


Ma IT T. WitAnton’s letter (NATURE, vol xut, p 448) 
doves not scem fully to explain the difficulty expressed by Vr R, 
I Bartlett (NATUKE, vol au, p 406), adifficulty which 1s often 
felt by many ot the visitors to the hiviera’ Mr Wharton 1s quite | 
correct with regard to the Paghone = Lhts strcam his, I believe, , 
within the last few years been often in high flood, and has been ; 
more than once within a foot or two of the top of the arches of { 
the budge which Mi. Bartlett seem, to think 1s unnecessarily ' 
large Lhe Paglione, where it passes through Nice, is not, 
however, a fair representative of the 11:ver-beds of the Rivicra, 
When the rive: walls were built, which now retain the Paglione, 
the river bed wis, in all probability, made much narrower than 
it previously was, on account of the vilue of the land for build 
ing purposes, and only so much of the 11ver-bed ret uned as was 
necessary to carry away the wite1, so that the Paglione now 
complctcly fills its channel when in flood This is fai fiom 


Son repure sevent i route, 

Quant litins na de clute goute, 
out chil qui font cost mauntrise, 
Qu une aguille de fer boute 

Si quele p rt presque toute 

Tait yorde luge ct itise 

A la picrre d umant bise 

Kn 1 vus el plam d yave est mise, 
Si que nus hors ne lr deboute, 

Si tost com Liave s werise, 

Car dons quel pirt li pomte vie, 
La tresmontaigne est 12 sans doute ” 


1 It wis believed that the asbestus, when once aghted, could never be 
extn, uisbed, and hence Neckam recommends it to be carnied on shipboard, 
that ake sailors may never be without fire 

2 jlns rather obscure de cripnon of the mariners comprss, belonging 
certainly to the twelfth century, ts the earliest allusion to the use of that 
unportint istrument 1m the iniddle ages Alexander Neckam has, however, 
piven a rather fuller description of it in another of his books, the treatuse 
“De Natuns Rerum, hb 2,¢ 89(MS Reg.12G% x, fol 53v’). ' Nautz 
etiam mare legentes, cum bencfiaum claritatis solis um tempore nubilo non 
scntiunt, aut etiam cum Caligine nocturnirum tencbrarum mundus obvel- 
vitur, et 1guo) wit iu quem mundi cardinem prora tendat, acum super mag- 
netem ponunt, que circulaniter circumvolvitur sae dum, ejus motu 

cepssante, Cuspls 3psius nd So ala respiciat.” (Here the error about 


pointing to the east 1s correct 
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peing the case with most of the Riviera torrents. For instance, | approaches, seems shriller than its normal pitth, owing to the 
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the channels of the streams near Menton, Vintimiglia, and else- eater number of vibrations impingi i : 

" where, are far out of all proportion to the work they have to do. of time, falls half a tone oe orien ees nal pean ged 
Take the case of the principal stream at Menton. At a distance | recedes. To unmusical ears the difference in ihe pole is a ve 

of less than two miles from the sea where its bed is formed of | doubtful fact, only to be taken on hearsa There is, Boweree 

rock, it has only a breadth of a few yards, and has no high | another fact of kindred nature to which attention bas not, 1 
flood-marks indicating that there is ever a great depth of water. | believe, been generally drawn. Almost all railway en ines, and 

If the stream is followed downwards from this point for less than | especially those drawing heavy goods’ trains, have a to the 
a mile, the bed is found to open out to a breadth of from sixty | manner in which the valve-gearing is set, the property al rO- 
to seventy yards. Between these points there are no tributary | ducing the well-known sfaccafo puffs of steam, audible tor the 
streams adding their waters to account for this increase. These | ear as well as evident to the eye. Anyone who will listen to 
large river-beds are caused by the nature of the country which | these puffs as the train dashes by will be aware of a very distinct 
these rivers drain. The country is very mountainous, the hill and well-marked change in their apparent rapidity of succession 
slopes are rocky and steep, large areas have no covering of soil, | at the moment of passing. So distinct is the change that almost 
afd what soil there is does not retain the water well. The | invariably the first effect on the mind is the illusory suggestion 
result of this is, that when rain falls the water rapidly finds its | that the train has suddenly slackened speed. This change is 
way to the streams, and the same amount of rainfall is | heard best at night, and when the passing train is a heavy one, 
discharged by these streams in a few hours as is discharged in | not running too quickly, It cannot fail to be appreciated even 
weeks by an English river draining the same area. This ac- | by non-musical ears. As an illustration of a scientific principle 
counts for these torrents rising so “ high ”’ and falling so “low.” | it is, perhaps of the greater value, as a popular error seems to 
It also accounts for them ‘‘rising ” and “ falling” rapidly. exist on the subject of the change of the note of the whistle, to 

But further, the great and unnecessary breadth of these torrent- | the effect that the lowering in pitch is very gradual during the 
beds where they approach the sea seems to he produced somewhat approach and recession of the engine, an opinion obviously 
in the following way :—-The valleys through which these streams | incorrect if the observer be close to the train. 
flow descend rapidly from the mountains, but as they approach London, June 7 S. P. THuomMPson 
the sea their slope becomes much slower; the result of this 1s, that 
the gravel brought down by the river from its higher and more 
rapid reaches, is here deposited, on account of the water losing 
its velocity, and the bottom of the valley becomes filled with a 
bed of gravel, thruugh which the stream winds sometimes in 
one part, sometimes in another. A very small cause being suff- 
cient to make the stream ‘‘cut”’ into the gravel and alter the 
position of its bed, and cause it to flow in different parts of the 
channel at different times, but it almosf never covers at one time 
the whole breadth of it. 

That the hed of the principal stream at Menton is unneces- 
sarily large, is evident from the fact that now, on account of the 
increased value of land, they are building a retaining-wall near 
the centre of the stream, and filling up about one-half of the 
river-bed for the ;-urpose of cultivation. 

Rivers similar to those of the Riviera are common to all moun- 
tainous countries, Britain not excepted. There is at least one 
salmon river in Scotland, which during the dry season may be 
walked across without wetting the soles of one’s boots, all the 
water finding a passage among the yrivel. Yet in Autumn, 
when it has fallen to ‘‘ fishing condition,” it is a sticain of about 
thirty yards broad, and an avelape depth of about tw > feet on 
the fords. This river is also subject to great floods, which 
‘‘come down” rapidly, and ‘‘ fall” rapidly, It also has gravel 
deposits similar to those of the Riviera torrents, but in this case 
they are covered with soil and cultivated, and it is with the | locomotive, &c., which for the friends of science will ever be of 
greatest diliiculty and at great expense that the river is pre- great historical interest. ‘Therefore I cannot refrain from ex- 





Giant Tortoises 


In NATURE, vol. xiv. p. 60, it is stated that Commander 
Cookson, of LI.M.S. Lefrc/, is bringing home two live specimens 
of the giant tortoise of the Galapagos ; that 7/ their food lasts, 
and 7f they are not killed by the cold off Cape JTorn, they will 
be the fist specimens seen alive in this country. 

Liven should the turtoises survive the two 7/s above given, 
they will not be the first living specimens seen in this country. 

A large specia en brought from the Galapagos Islands by one 
of the ships of the late S. R. Graves, M.V., lived in good 
health for nearly ten years in our Dublin Zoological Gardens, 

This animal was examined, after death, by Ur. Gunther, who 
states that it is not identical with the Indian species, as supposed 
by former naturalists, SAMULL HAUGHTON, 

Secretary Royal Zoological Gardens, 
Dabhn 
Trinity College, Dublin, June 2 





Photography of the Loan Collection Apparatus 


Tue Loan Collection of Scientific Apparatus at South Ken- 
sington contains many apparatus, as for instance the first air- 
pump of Otto von Guericke, the first boiler of Vapin, the first 


vented from widening its channel to the proportions of those of | pressing the wish that opportunity should be given to take photo- 
the Riviera torrents. Joun AITKEN graphs of convenient size of some of the most interesting appa- 
Bellagio, Lago di Como, Italy ratus. I believe many visitors will feel with me preatly gratified if 
such a more enduriy remembrance could be taken home of an 
exhibition that perhaps for ever will remain unequalled. 
The Ifague, June 12 IL. B 
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Method of Distributing Astronomical Predictions 


I REG Jeave to observe that the very useful method of dis- 
tributing astronomical pre ‘ictions over a given geographical area 
alluded 10 in NATURE, vol, xit,, page 71, and ascribed there to 
Mr. W. S. B. Woolhouse, was already proposed by my father, 
J. J. von Littrow, in his treatise, “ Darstellung der Sonnen- 
finsterniss vom 7 September; 1820,” Pest, 1820, a5 well as in the 
Berliner Astronomisches Fahrbuch, for 1821, page 116, and 
1822, page 145; subscquently in his ‘‘ Theoretische und prac- 
tische Astronomie,” Wien, 1821, part ii., page 2&0 ; and last in 
his ‘‘ Vorlesungen tuber Astronomie,” Wien, 1830, part i., page 
306. Since then numerous applications have been made thereof. 
My father expressed the well-founded desire that in the astro- 
nomical almanacs formulz might be given similar to that com- 
municated in NATURE. CHARLES DE LITTROW 


lenna, June I 
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ARSTRACT REPORT TO “ NATURE” ON EX- 
PERIMENTATION ON ANIMALS FOR THE 
ADVANCH OF PRACIICAL MEDICINE 


Te courteous request of the editor of NATURE that I 

should contribute to his pages an abstract of my 
experience of the value of experimentation on animals and 
on the most useful applications of that method of research 
to the alleviation, directly or indirectly, of animal 
suffering in all the higher classes of animals is responded 
to in the subjoined notes. : : 

I have already expressed my views on this subject on 
two occasions at large public meetings of the Royal 
Society for the ’revention of Cruelty to Animals, and in 
1862 I made a report on the same subject to the inde- 
fatigable secretary of an teem ae oe which 

IN connecti ’s di { the co report he has recently published, and which on the points 
Stars, the iineeaae ae employed ‘o aaa verity o it refers to is in harmony with the conclusions of the late 


forming a conception of the hypothesis is that of the whistle of Royal Commission. I have not, however, entered into 
a passing locomotive. The note of the whistle, which, as it the discussion that for some months past has been in 


re ee ee ree eee, 
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Acoustical Phenomena 


Caliente en a 
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progress, and this for the simple reason that in the 
violence, I had almost said distemper, of the contro- 
versy, I felt I could take no part. In what I am now 
about to record I shall merely bear witness of what I know 
without prejudice to either side. I state this at once 
because I feel morally sure that if I had not been a 
physician, and if I had not from that circumstance studied 
the question in connection with human suffering in its 
most poignant aspects, I should have becn one of the 
strongest partizans amongst those who are most strongly 
opposed to experimentation. I differ indeed only from 
them in that I have been obliged to consider the pains of 
men, women, and children in my daily labours, and have 
been forced to the conviction that the actual suffering 
of the inferior animals bears no comparison with that 
which is borne by the human family; that the mental 
sufferings alone of man excced the physical pains of the 
Jower creatures; and that his physical pain is greater in 
amount, in intensity, and in appreciation. 

For my part, the experience { have gained from experi- 
mentation has, from the beginning to the end, through elone 
period of twenty-six years—during which it has at intervals 
been sought—sprung in almost every instance, directly 
from the desire to apply scientific research to the instant 
use of the practising physician. With rare exceptions 
every inquiry has been prompted by some painful diffi- 
culty that has been suggested at the bedside of the sick, 
or by the sight of operation on the human subjcct. 

If, therefore, experiment on animals can be vindicated 
by its application to practice, my experience may be of 
use in scttling doubts in the minds, at least, of those who 
are not unduly biassed on either side. 


Experimentation on Death from Chloroform 


The first series of experiments I remember to have made 
were commenced in the years 1850 and 51, and had 
reference to the mode and cause of death under chloro- 
form. At the time named chloroform had ben in use 
a little over two years, for preventing the pain of surgical 
operations, and already uimeteen deaths in man had 
occurred from it. 

These calamities had produccd very painful and anxious 
feclings amongst medical men, and my researches had 
for their intention the elucidation of many points of prac- 
tical importance. The mode of procedure was to narco- 
tise the animals with varying degrees of rapidity, with vary- 
ing percentages of chloroform vapour in the atmosphere, 
and during various atmospherical conditions : to notecare- 
fully the phenomena produced on the heart and on the re- 
spiration, and the duration of the four stages of narcotism. 
In some instances the animals rabbits were usually sub- 
jected to experiment—were allowed to recover ; in_ other 
instances the narcotism was continued to death. When 
the narcotism was made to be fatal the immediate cause 
of death was noted, and the body was left until the rigidity 
of death could be recorded. Then all the organs were care- 
fully inspected in order to see what was the condition of 
the lungs, the heart, the brain, the spinal cord. 

The results obtained by these inquiries were of direct 
practical value. By them I showed in various lectures 
and papers the following major facts :— 

1. That the cause of the tatality fiom chloroform does 
not occur, aS was at first supposed, from any particular 
mode of administration of the narcotic. 

2, That chloroform will kill, in some instances, when 
the subject kill-d by it exhibits, previous to administra- 
tion, no trace of disease or other sign by which the danger 
of death can be foretold. 

3. That the condition of the air at the time of adminis- 
tration materially influences the action of the narcotic 
vapour. That the danger of administration is much less 
when the air is free of water vapour and the temperature 
is above 60° but below 70° Fabr. 

4. That there are four distinct modes of death from 


chloroform, and that when the phenomena of death from 
its application appear, they are infinitely more likely to 
pass into irrevocable death than from some other nar- 
cotics that may be used in lieu of chloroform. 

5. That all the members of the group of narcotic, 
vapours of the chlorine series, of which chloroform is the: 
most prominent as a narcotic, are dangerous narcotics,’ 
and that chloroform ought to be replaced by some other, 
agent equally practical in use, and less fatal. 

6, That so long as it continues to be used there wi 
always be a certain distinct mortality arising from chloro- 
form, and that no human skill in applying it can divest it 
of its dangers. 

That knowledge of this kind respecting an agent which} 
destroys one person out of every two thousand five, 
hundred who inhale it was calculated to be useful no 
reasonable mind, I think, can doubt. To me who, many 
hundred times in my life have had the solemn responsi-, 
bility of administering chloroform to my fellow-men, it: 
was of so much value that I should have felt ita crime if I) 
had gone blindly on using so potent an instrument with, 
out obtaining such knowledge.’ : 


Experimentation with reference to the Deposttion of 
Iithyine in the Heart, and Prevention af Death from 
that Cause, 


From 1851 to 1854 I was closely occupied in the study 
of that mode of death which is caused by the separation 
of the fibrine of the blood in the cavities of the heart, 
At the time named a medical controversy which had been 
all but silent for a hundred and fifty years, on the qucs- 
tion whcther the separations of fibrine which are often 
found in the heart after death are formed before death 
and are a cause of death, or are formed after death and 
are a mere consequence, was revived and was carried on, 
with much activity, by physicians of different schools. I 
took a leading part in supporting the view that the sepa- 
rations of fibrine took place, as a rule, before death, and 
were the cause of death. I did « great deal to prove the 
iruwh of this then controverted, and now universally 
admitted, position, and I gave the first detailed description 
of the symptoms which indicate the formation of the clots 
in the cavities of the heart. The result was that 1 soon 
became too sadly familiar with this class of case, for I 
found that the symptoms, whenever they were fairly pro- 
nounced, indicated the certain death of the sufferer. 
These observations led me, naturally,to look for a remedy ; 
to an endeavour to find a means by which the clot of 
fibrine in the heart could be made to undergo solution. 
Taking clots that had been removed from the dead and 
had been causes of death, 1 subjected them to different 
solutions to determine their solubility. 1 found them 
soluble in some alkaline solutions, and amongst other 
solutions in ammonia. I also observed that ammonia 
added to blood held the fibrine of the blood, from which 
these clots are formed, in solution. The fact led me to 
expect that by the use of such alkaline solutions a true 
solvent remedy might be fownd. A case occurred in 
which symptoins of fatal character were fully developed, 
and in the hope of producing solution of the coagulum in the 
heart, full doses of bicarbonate of ammonia were re- 
peatedly administcred. To my great satisfaction the 
signs of oppression at the heart ceased, life was evidently 
prolonged, and a fair chance of recovery was presented. 
The hope of recovery was in a few hours, however, de- 
stroyed ; coma supervened, and the patient died from 
that added cause of death. The FE revealed 
that the blood throughout the body was fluid, and that 
the clot which had been in the heart had undergone all 
but complete solution. But the red corpuscles of the 
blood were found also to have undergone the extremest 
disintegration, and the brain and other vital organs were 
intensely congested. 

The inference I drew at this time, it was in 1854, from 
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the example in question, was that the remedy which had 
caused solution of the coagulum had saved life by that 
rocess to destroy life by the extension of the solvent 
action to the blood corpuscles, and this opinion was so 
fully confirmed by experimentation, that I gave up further 
inquiry on the subject, from the feeling that its continu- 
ance was not warranted. A period of seventcen years 
now clapsed, in every year of which I had occasion to see 
from five to six instances of death frem this one cause. 
Some of the deaths from the cause named occurred 
after surgical operations, such as ovariotomy, some from 
croup and other inflammatory affections, others before or 
after childbirth. In 1870 I computed that I had wit- 
nessed ninety-seven of these fatal catastrophes, Mean- 
time there had been found no remedy, but I had learned 
from the added experience one new fact, viz., that in three 
instances, although no ammonia or other solvent of the 
blood had been employed in treatment, the symptoms 
of coma supervened precisely as in the case where 
ammonia had been administered. At last I obtained one 
clear evidence that the reason of the symptoms was a 
separation of fibrine in the sinuses of the brain. 
Recurring once more to the use of ammonia as a 
solvent of the deposited fibrine, I thought it justifiable 
now to renew experiment. It might, I felt, be the 
best course to administer the simple liquid ammonia 
instcad of a salt of that substance, by which means 1 
hoped the solvent action would be obtained by an agent 
that was more easily eliminated from the body when the 
administration of it was withdrawn. 
To what extent I might administer the solvent, how far 
I might venture to produce disintegration of the cor- 
puscles of the blood and hope fer recovery, was the point 
to be arrived at. It could only be arrived at by one of 
two methods—by trying the cxpcriment on the inferior 
animals, or by waiting for the opportunity of testing the 
remedy dircctly on man in some extreme case of the 
diseased condition specified. I chose, and I think cor- 
rectly, the first of these alternatives. I subjected an animal, 
a guinea pig, to the administration of ammonia diluted as 
it might be for the human subject, and I continued the 
administration until I found, firstly, that life was possible 
and safe under a degree of solution of blood which in 
the absence of such adircct test would have been thought 
impossible ; and secondly, that on the withdrawal of the 
solvent agent the natural state was slowly but completely 
restored. I repeated the research in order to test the 
best mode of administration. I tried on myself the doscs 
that could be swallowed without actual pain, and then I 
planned the measure [ would adopt when another instance 
of obstruction of the blood in the heart came under my care. 
I need not repeat here, in any detail, the satisfactory 
results of this inquiry. The facts have been recordcd at 
length before the Medical Society of London, have been 
made widely known in the profession of medicine, and 
have gatherec confirmation from others. It is sufficient 
for me to state that in 1872, in an example of this fibrinous 
obstruction in the heart, when the suffcrer was to all 
known observation 77 cxtycim7s, the treatment by am- 
monia, in doses which would have been counsidcred 
poisonous had not experiment on animals proved the 
contrary, was pushed to the full; that the evidence of 
solution of the obstructing mass in the heart was perfect ; 
and that complete recovery, ] have no doubt the first 
recovery of the kind, was the result. Since then I know 
of eight more examples in which the same rational method 
of treatment has been applied, with the result of six re- 


coveries, 
Experimentation Jor Surgical Learning.— Ovariotomy. 
I have sometimes had occasion to perform, or take part 
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When Mr. Spencer Wells was beginning his career in 
performing the operation of this century, -the removal of 
ovarian tumours,-—a difficulty arose on the point whether 
in closing up the wound in the abdomen the peritoneum 
ought or ought not to be included in the stitches, At the 
present time, when so much is known, this subject may 
appear of little moment ; then it was of vital moment. 
The peritoneum had been held by all authorities to be of 
such importance tn the an‘mal economy that to cut or in- 
jure it was thoucht to be actually a deadly act, and a man 
who intentionally injured the peritoneum, in operation, was 
considered, by many, as little better than a wanton and 
wicked experimenter on human life. Ought any one, 
thercfore, to venture to put two rows of <titches throveh 
this structure? Mr. Wells wished to ask the ques- 
tion of nature, by experiment, and 1 helped him. 
Eighteen animals of three clusses—guinea-pijss, rabbits, 
and dogs-were first thoroughly nircotised. Then 
the same incision wis made into the abdominal cavity 
as is made in ovariotomy. Afterwards the incision was 
neatly and closely scwn up, in onc set of experi nents 
with the peritoneum included in the stitches, in the other 
set with the peritoneum cacluded. ‘The anima’s, on 
coming out of their sleep, were attended to and treated 
with as much care as if they had been buman until their 
recovery, which in each case was rapid and casy. When 
they had entirely recovered and the wound healed, they 
were submitted to painless death, undcr anesthesia, and 
their | odies were examined to determive the results of 
the different modes of operation. 

These were the steps of the proceeding. ‘The ] sions 
taught were of vital value. The experiment lion proved 
beyond dispute that the intioducticn of the stitches 
through the peritoneum adicd no danger to t' ¢ operation, 
They proved further that when the per tou;um was in- 
cluded in the stitches, the wound healed much more f'rmly 
and safely, @ finl which could erly fit fcer learuce 
Srom an operation ona subyect that vould bo Killed after 
operation. Fyom that time of probation, learning on 
to this time of matured experience, Mr. Wells lias per- 
formed the great operation, with which hi. nane is for ever 
identified, 770 times. In wve1y instance the } atients who 
have come undcr his care for operation would, presum- 
ably from past experience, have dicd from the disease, 
Of his paticnts operated on an average of three out of 
four have recovered. Ife has, therefore, by his own hand 
saved between five or six hundred women from one form 
of certain and lingering death. ‘Towiuds this result—a 
result grander than has ever before fallen to the lot of 
any operator of any agc he was fortified by the experi- 
ments ] have described to an extent which no one but an 
operator himself can fully appr ciate. 

1 am aware there iu‘c some who would ure that he 
might have learned the facts he wanted to obtain hy 
expericnce, that is to cay he might have waited for the 
results from his operations on women. ‘This plan would 
have made several women in the prin-e of life subjects of 
experimental inquiry. I am aware that sume would say 
it were better the opcration had been dropped than that 
any animal whatever had been subjected to suffering for 
its suke. This plan would have be.n an obstacle to the 
saving of over five hundred women from curly ond certain 
death in the practice of Mr. Wells alone. But when it to 
remembered that his teachine and cxunple have becn 
followed wherever surgery is practised, che numbcs of 
women saved from death and suffering during the last 
fifteen years in conscqueice cf what was Icarnt by sacri- 
ficing some eighteen dogs, rabbits, and guinea-pigs, it 1s 
obvious that those who estimate hun an life at its real 
value and observe buman suffering in its most distressing 
forms are compelled, however painful to their own 


in experiments on the lower animals in order to learn some feelings, to think and act first for the hest inte1: sts uf the 


important detail of surgical practice. The following ex- 
perience of this nature is worthy of special note. 


human family. 


What Lord Selborne, one of our most distinguished 
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Chancellors, thinks of the results of Mr. Wells’s work 
may be gathered from one of his published speeches. He 
calls it “one of the most splendid triumphs of modern 
surgical art and modern philanthropy, one of the greatest 
achievements of medicine or surgery in any age.” Mr. 
Wells himself has repeatedly urged that what he learnt 
by the result of the experiments we performed togcther 
has been of the utmost importance for the success of the 
operation, and in a note addressed to me to-day he re- 
peats and permits me to publish his views in his own 
words :— 

‘““The few experiments we made on the narcotised 
animals taught in a few weeks, in the early days of ovario- 
tomy, what I could not have learned to this hour, after 
many years’ observations on suffering women. To my 
yoind, the loss to the world by the few animals sacrificed, 
when compared with the gain by the lives of the thou- 
sands of suffering women already saved, whcrever the im- 
proved methods of operating learned by these experi- 
ments has been followed, is so uttcrly disproportionate as 
not evcn to be worthy of consideration.” 

BENJAMIN W, RICHARDSON 


(To be continned) 
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OUR ASTRONOMICAL COLUMN 
THE COMET OF 1698.—The orbit of the comet of 1698, 


from the observations of Lahire and Cassini at Paris. In 
his “ Synopsis of the Astronomy of Comcts” he remarks 
that the comet ‘‘ was seen only by the Parisian observers 
who determined its course in a very uncommon manner. 
This comet was a very obscure one, and although it 
moved swiftly, and came near enough to our earth, yct we, 
who are not wont to be incurious in these matters, saw 
nothing of it.” 

The comet was dztccted on Sept. 2, between 8 and « 
Cassiopez, and thence pursued a southerly course until 
on the 28th of the same month it was last observed 
between & and w Scorpii. On calculating geocentric 
places from Halley’s orbit, it appears that the elements as 
originally published by him, and as they have bcen 
successively copied into all our catalogues, give an 
apparent track in the heavens which is totally different 
from that recorded by Lahire and Cassini, and described 
in Anctens Mémotres de 0 Academte des Sciences, t. »., and 
which is traced on the chartin the J%¢émoires for 1702. 
Employing positions deduced as closely as practicable 
from the somewhat imperfect details in our possession, 
for Sept. 2, 15, and 28, the following orbit results :— 

Perihelion Passage 1698, Sept. 17°0214 Paris mean time. 
’) Equinox 


274° 42 
of 1699. 


Longitude of the perihelion 
65 53 


i Ascending node 
Inclination ate 
Log. Perihelion Distance 
HTeliocentric motion — retrograde. 


On comparing these elements (which very fairly repre- 
sent the apparent track of the comct) with Halley’s, it is 
at once evident that the cause of the failure of the latter 
is the substitution in the “ Synopsis” of the longitude of 
the descending, instead of that of the ascending node, an 
oversight which appears to have escaped detection hither- 
to. Making this change in Hallcy’s elements they will 
stand as follows :— 


Perthelion Passage 1698 Oct. 18 at 16h. 57m. Greenwich 


Longitude of Perihelion 270° 51’ 15” time. 
3 Ascending Node 87 44 15 

Inclination aes , II 46 oO 

Log. perihelion distance 9°83966 


Motion — retrograde. 


The first orbit appears to agrce better upon the whole 
with the path of the comet laid down in the above men- |! 
tioned diagram. 
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which appears in our catalogues was calculated by Halley 
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THE BINARY SIAR » LEONIS.—In the “ Transactions 
of the Royal [Irish Acadenty,” vol. 26, Dr. Doberck has 
given the details of a very elaborate determination of the 
orbit of this star, on measures extending to the spring o 

the present year. Madler had previously given two orbits, 
Villarceau one, and Klinkerfues three, so that the objec 

had not been neglected, but a longer course of measures 
than had becn employed by these calculators was required 
for a trustworthy approximation to the orbit. Dr. Do- 
berck presents the following elements as definitive for the 
present :— 


Peri-astron passage ... 184181 
Node... sa an wa fe » 148° 46 
Angle between the lines of nodes and 

apsides (A) a 121° 4’ 
Inclination 64° 5/ 
Excentricity ... 0°5360 
Semi-axis Major 0” 890 


Period of revolution 110°82 years. | 


From these elements we deduce the following angles 
and distances, exhibiting the course of the companion: 
during the present century :— 


18780 Pos. er] Dist. 0°56 18900 Pos. 102 4 «Dist. 07 5 
82:00. =, ~ 86:0, 0°62 94°09 ,, O85 ,, aA&2 
86 4, 95° #44 O68 980 4, 11376 4, 0°89, 


Some remarks on the correction of orbits of double 
stars, appended by Dr. Doberck to his paper on @ Leonis, 
one of the most complete of the series emanating from 
Col. Cooper’s Observatory at Markree Castle, may be 
useful to those who ure occupied with these orbits. 


VARIABLE STARS.—(1) Olbers’ supposed variable, near} 
53 Virginis. Mr. J. E. Gore, writing from Umballa,, 
Punjab, on May 13, says he examined the place of this; 
star a few nights previous with a 3-inch refractor, and, 
found it about 9 m., being about equal in brightness to’ 
Olbers’ star c, and brighter than his star @, which latter 
appeared more nearly 9§ or 10 than 11, as given by 
Olbers. With an opera-glass the suspected variable was 
“about the faintest star in the immediate vicinity of 53 
Virginis.” 

(2) 5 Ceti~ Recent observations afford a suspicion of 
variability to a sinall extent in this decidedly reddish star, 
which, by the way, is not found in Schjellerup’s second 
catalogue of objects of this class. It may be advan- 
tageously compared with its neighbours 4 Ceti and 
B.A.C. 5. (3) The Companion of Algol. The small star 
near B Persei, appears to have been first remarked by 
Schioter, on October 12, 1787, with a 7-feet telescope, 
power 160 ;on November 3 the distance was estimated 
1’ 30”. On April 9, 1788, he could not find the small star, 
and hence concluded it to be variable. Observations 
during the last two or three years have rather indicated 
fluctuation of brightness, the star being sometimcs caught 
at once, and at others only perccived with difficulty, em- 
ploying the samc telcscopes and on nights not diffcring 
materially in transparency. It would not be without 
interest to ascertain definitely by systematic observation 
whether there is any ground for the suspicion first enter- 
tained by Schroter. 


THE DOUBLL-STAR y CENTAURI.—Will one of our 
southern readers put upon record the actual angle of 
position and distance of this object, to decide upon the 
direction and amount of the motion, which at present arc 
by no means obvious? Capt. Jacobs’ measures in 
December, 1857, showed that the star was widening, as 
compared with his estimate in March of the preceding 
year, but he found a retrograde change of anyle to the 
amount of 7°, whereas the angle of 1856, compared with 
Sir John Herschel’s measures in 1835-36, rather poitn 
to direct motion. Capt. Jacobs says, in 1857, “ Has 
opened sensibly since 1853, being now an easy object, 
whereas then, under the most favourable circumstances, 


, it could only just be discerned as not round,” 
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THE MAMMALS AND BIRDS OF BURMA? 


LB hee G the last few years of his life, the late Mr. 

Edward Blyth—whose death on December 27th 
1874 we relerred to on the following week—devoted much 
of his time to the production of a Catalogue of the Mam- 
mals and Birds of Burma. This he had originally com- 
menced as a sketch of the Natural History of Burma, 
to form a chapter in a work on that country by Sir A. 
Phayre; but as he had gone too exhaustively into the 
subject for that purpose, Sir Arthur, on receiving the 
manuscript after its author’s death, handed it over to Mr. 
Arthur Grote, with the view of tts beng published in the 
“ Journal of the Asiatic Socicty of Bingal.” To this the 
Council of the Society willingly assent~u, the result being 
that Blyth’s posthumous “ Catalogue ot the Mammais 
and Kirds of Burma” has appeared as an extra num- 
ber of that journal, with an interesting and detailed 
biography by Mr. Grote. Different authors, with notes 
and additions, edit the different sections. Dr. John 
Anderson, the present curator of the Indian Museum of 
Calcutta, has undertaken the Mammals, with the eacep- 
tion of the Bats, which have been placed under the 
charge of Dr. G. E. Dobson; whilst Lord Walden edits 
the Birds. The editorial notes are all inclosed within 
brackets, so that there is no difficulty in distinguishing 
the author’s own views. Wuhout the notes and additions 
the work would not have been a complete one 3 as 10 now 
appeals, It Is an exhaustive account of the mammal and 
avi-faunz of the Burinese portion of our Jndian empire. 

Mr. Biyth’s pecubar power of perceiving specitic ditfer- 
ences, together wnh his gencral scientitic acumen, had 
full opportunity of displaying themselves when he in 1841 
undertook the charye of the mass of unassorted material, 
in the forms of skins and bones, accumulated at Calcutta 
by the Jabours of Messrs. Hodgson, Cantor, and others, 
His thorough study of these enabled him to employ to 
the gre test advantave the opportumties which occurred 
to him of visiting Buima, which he did on several occa- 
sions, betwcen 1860 and 1862. Lhe results of these are 
embodied in the work under consideration, which as a 
sumple caralozue would have been valuable, but 1s made 
doubly so by the exueinely mestructive comments which 
accompany many of the descriptions, and indicate how 
acute were the powers of their author as a naturaust. 
This may be further proved by the fact that of the 12y 
spectes of mammals known to inhabit Burma, thirty are 
recognised by naines given by hin, 

As a point to which we would take exception we must 
refer to the name by which the author desipnates the 
“ Far-fringed Rhinoceros,” first descrived by Mr. Sclater, 
from a unique specimen now living in the Zoological 
Gardens in the Regent’s Park, as A/dznoceros dasiotts. It 
happened that Dr. Gray had given the name A’. crusse7 to 
the owner of a rhinoceros horn, 17 inches tn length, the 
shape of which was different from that of any known 
species. Why, when a new species ts discovered, the 
horn should be assumed to be one of those belonging to 
It, is far trom casy to understand, and Mr. Blyth gives no 
reasons for his nomenclature. He does place a note ot 
interrogation after the name. If we remember correctly, 
the stutfed specimens of A. sumuatrensis in the British 
Museum bear the name of Ceratorhinus cirasstt, 
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MATEOROLOGY AT MELBOURNE* 


° [HESE first three volumes of the new issue of the 
_ results of the meteorological observations carried 
©n in Victoria under Mr. Ellery’s direction, give copious 


r @gn 
c Me Catalogue of Mammals and Birds of Burma” By the late E. Blyth, 
li Po: * Journal of the Asiatic Society of Bengal,” new series, vol. 
art a 
Z , 
sae of Observations in Meteorology, Terres'rial Magnetism, ®c., 
Abs oe the Melbourne Observatory duiring the years 1872, '73.'74, with 
ts from Meteu: ological Observations obtained at various Localities in 
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details of all -the work done at Melbourne, the chief 
observatory of the colony, the means and extremes of 
barometer and thermometer at from six to ten stations, 
and the amount and days of the rainfall at from twenty- 
six to thirty-four stations, the latter being the number of 
rainfall stations in 1874. To these are added, copious and 
very valuable részmés trom all the thirty-four stations, of 
clectrical phenomena, hail, frost, snow and sleet, fog, hot 
winds, storms of wind, auroras and earthquakes, most 
of which form so important clements in the climatology 
of Victoria, 

The daily results for pressure, temperature, and evapo- 
ration, which are printed for Melbourne from obser- 
vations made at 6 and 9A.M., and 3 and 9 P.M., have 
been “ corrected” so as to render their values, and thosé 
derived from them, equivalent to those deduced from 
hourly observations, presumably from the hourly values 
determined by Dr. G. Neumayer. This method of pub- 
lishing results is objectionable particularly as repards 
datly observations ; and even as regards monthly means, 
it iy not tree from serious objection, because, owing to the 
varying limits of the daily oscillations, this method of 
correcting observations must frequently mislead. 

The anemometrical results for Melbourne are extremely 
valuable. Jn the summer months southerly winds and 
in the winter months northerly winds larpely prepon- 
derate. Thus in 1874—whuile in January northerly winds 
(N.I., N., N.W.) showed a percentage of 11 3, southerly 
winds ‘S.E., S., S.W.) showed a percentage of 74'0; in 
July, on the other hand, the numbers were, northerly, 
58 9, and southerly, 23°2. Again, in July, the three hours 
of the day showing the least velocity of the wind are 4 
to7 A.M., the mean being 7°2 miles per hour, and the 
three hours of greatest velocity noon to 3 P.M., the mean 
being 11°8 miles. But in January the thtce hours of least 
velocity are 3 to 6 A.M., the mean being 6°3 miles, and the 
three hours of greatest velocity 2 to 5 P.M., the mean 
being 15°8 miles. Hence in suinmer, even though storms 
of wind are then feast frequent, the maxiunum daily 
velocity of the wind which occuts two hours Later, 1s 4 miles 
ereater an hour, being the direct result of the powerful 
action of the sun on the heatcd plains of the interior of 
Australia, It is to be hoped that in future issues Mr. 
bilery will be able to add to these invaluable tables, a 
table showing the mean hourly variation in the direction 
ot the wind for cach month, a climatolopical datum of 
the fitst importance in Meteorology to which we have 
recently drawn attention in revicwing the reports ot 
Toronto and Habana. 

‘To each month’s results are added the barometric, ther- 
mometric, hygrometric, and rain averages for eiht of the 
stations, and since nearly all these averages are for periods 
varying from eleven to sixteen years, soine iteresting 
conclusions of a yencral character may now be drawn 
applicable to the whole colony. Thus in Javuary the 
averape pressure at 32° and sca-level 1s 29'y62 inches at 
Cape Otway, on the coast, and 29'8y3 incnes at Sand- 
hurst, in the interior; but is July the averages are respec- 
tively 30°042 and 30°110 inches. These results show a 
diminution of pressure during summer in advancing 
inland, and an increase in winter, a distribution of atmo- 
spheric pressure in accordance with the prevailing winds 
in these seasons. In January the mean temperature 
varies from 60°6 at Cape Otway to 70"8 at Sandhurst ; 
and at Beechworth, which is sul more decidedly inland, 
the mean temperature is 2°0 above that of Sandhurst, 
though it be fully 1,000 feet higher. At Cape Otway the 
difference between the coldest and warmest months is 
13°°4, whereas at Sandhurst it 18 25°. 

‘Tne mean annual temperatures of Cape Otway 54°7, 
and Portland 61°'s5, call for examination. Cape Oiway 
and Portland, whicu are nearly in the same latitude, both 
on the coast and only about fifty miles apart, show thus a 
difference in their mean temperatures of 6°°8, or a differ- 
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ence equal to that between Greenwich and Montpellier in 
the south of France—a difference which might possibly 
arise from extraordinary and diverse ocean-currents— 
but to such a supposition current charts give no sup- 
port. The publication might be rendered even still more 
useful by including among the means those of the 
maxima and minima of temperature, and those at the 
hours of 9 A.M. and 3 P.M. for pressure and temperature 
at all the stations, and by indicating on the map the whole 
of the stations from which observations are given in each 
year’s publication, 
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AWMERICAN-INDIAN STONE AND 


TOBACCO-PIPES 


URING the summer of 1873, | found a single speci- 

men of a stone tube, that had been split throughout its 
entire length, as scen in Fig. 1. Since then, I have had 
an opportunity of examining several specimens found in 
New Jerscy, and fortunately found two in the locality of 
my principal labours, in gathering up the scattered relics 
of the aborigines, 

Fiz. Lis made of beautiful veined green and black slate, 
is six and one-eighth inches in length, slighuy oval, and has 
been highly polisbed, The bore, which is exactly half-an- 
inch in diameter, is circular, uniform and direct. ‘The drill- 
ing has evidently been accomplished by the use of a reed 
with sand and water, and the circular striac are visible 
throughout the length of the perforation. This drilling 
is the more interesting from the fact, that the work, com- 
menced at one end, has been continued to the other, and 
not from either end to the middle, which latter method 
(and much the more common one) produces an hour-glass 
contraction at the point of juncture of the two drillings. 
Six or seven inches, however, was not the maximum depth 
at-empted at drilling in one direction, Prof. Wyman, in 
“Fifth Report of the l’eabody Museum of Archvvology,” 
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Fic, 1.~QOne-half natural size. 


p. 13, describes “a cylindrical tube of soap-stone, twen’y- 
two inches long and two inches in diameter, tapering 
somewhat at either end. This had been drilled from op- 
posite ends, but the two perforations not coinciding, they 
passed by each other, the bores communicating laterally.’ 
We have in this implement, therefore, a single bore at 
least twelve inches long ; whichis probably the maximum 
length, for it is difficult to conceive of a stone to be of 
yreater length than two fect, being of any use.' This 1. 
about the maximum of the non-perfoyated cylindrical 
stones called pestics; but which probably bad ot'er 
uses than that name implies. 

Fig. 2, represents a quite common form of ornamental 
stone implement, but which, unfortunately, are seldom 
found except in very fragmentary condition. This speci- 
men measures six and seven-eighths inches in length, by 
eight inches, lacking threc-sixteenths, in breadth, The 
mineral is a soft sandstone, smoothed but not polished, 
and free from all attempt at ornamentation. Such speci- 
mens, when of less dimensions, have ordinarily been 
classed as badges of authority, gorgets, or if narrower, as 
double-edged axes, which could never have been their use, 
considering the soft material of which they are invariably 


* Mr. Evans, in his ** Ancient Stone Implements of Great Britain,” re- 


marks that *‘ the tubes of steatite one foot in length, found in some of the 
minor mounds of the Ohio Valley, must protably have been bored with 
metal.” ‘This depends altogether upon their age. New Jersey specimens 
of tubes have been found of nearly that length, which undoubtedly were 
made before the introduction of metal. 
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made. As the perforation of this specimen exceeds in 
length that of the preceding, I am led to consider this 


simply as a “ winged ” tube, and to have had a use iden-. 


tical with such as above described (Fig. 1). While cylin- 
drical tubes, plain or onamented, are quite abundant in 





ac. 2.—One-fifth natural size. 


the southern and western states, these winged tubes appear 
to replace them in the northern and middle states. 


Figs. 3 and 4 represent two specimens of tubes, that . 
are of much interest, in that, while of the same general ; 
character as the preceding, they have not been bored ; but | 
are made of clay which has been moulded when soft, © 


about a straight cylinder, presumably cf wood, and then 
baked very hard. The exposure to fire would necessarily 
char, if not consume, the encased wood, and so leave a 


perforation in the clay when baked. This tube has then | 
been brought to its present shane by scraping, and the ; 
Jn both specimens, : 


ornamentation lastly carved upon it. 
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the projective figure has been broken off, but the remain- - 


ing fragment in Fig. 3 suggests the figure of a mammal, 
and that of Fig, 4 possibly a human head. 
Fig. 3, will be noticed five short parallel lines, 
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Fig. 3.—One-tlurd natural sive. 


of short deeply engraved lines are very characteristic of 


-e- 


On the tube, - 
Such rows ° 
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the relics found in New Jersey (see figure of Marriage ., 
Emblem in NATURF, vol. xi., p. 436), and are probably % 
record marks, but of what, on an implement like this, it % 


is difficult to conjecture. The general shape of these 
tubes, and their diameters render it quite certain that they 
are not simply the stems of clay smoking-pipes. 

These two specimens were found in the same grave, 
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associated with the ordinary weapons of the aborigines ; .; 


axes, spcars, and arrow-points. 

Fig. § represents a stone tube of a pattern quite differ- 
ent from any of the preceding. 
soap-stone, is quite smooth, and accurately outlined. 


end, and half-an-inch in diameter, where broken. 





Fic. 4.— One-third nati ral size. 


It is made of very soft . 
It 
is four and three-fourths inches in length; one and one- | 


fourth inches in width at the broad, edad Uethtehee : 
ee 


Hee 


me RR BE 


perforation is one-fourth of an inch in diameter, and of | 


uniform size throughout. Such trumpet-shaped speci- 
mens occur elsewhere. Prof. Jeffries Wyman describes one 
in the Report above quoted, same page. He writes: “A 
fragment of another tubular instrument of the same ma- 
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terial (soap-stonc) appears to have had a long cylindrical 
body, and ends in an enlarged and trumpet-shaped mouth, 
and possibly was used as a horn.” 

Fig. 5 has faintly engraved upon it a serpent, or what 
appears to have been one. ‘This representation of a ser- 
pent, and the figures on the specimens, Nos. 3 and 4, have 
probably the same object. Either they represent the 
owner, the name of the object being that of the possessor 
of the tube; or, if they were used solely by the sorcercis 
as “ medicine tubcs,” ! wherewith they blew away disease, 
then the scrpent in the one case, and the figures, now un- 
determinable, on Figs. 3 and 4, were the “yods” or 
“ devils,” through whose inspiration the “ doctors ” effected 
their cures, low to explain the meaning of the “ wings,” 
of Fig. 2, is certainly difficult, if I am correct in my surmises 
concerning the other specimens; but these may simply 
be meaningless ornamentation, just as the broken speci- 
men, lig. 1, when entire, was just as effectual as any in 
Llowing away disease, provided the suffering patient was 
made to believe so, by entertaining faith in his physictan. 

A few words in conclusion upon the use of stone drills 
in boring throuzh stone. There is, in the museum of the 
Peabody Academy at Salem, Massachusetts, several hun- 
dred specimens of stone-drills, all of jasper, and varying 
greatly in length. These specimens, collected by the 
writer, have becn frequently experimented with, and they 
are found capable of very rapidly drilling in the minerals 
of which these tubes and “* corgcts” usually are made. 
And when sand and water are used in addition, it is not 
eatremcly difficult to dill in mineral of hke or grcater 
density. Stone-drills, such as here referred to, are not 
flat, hke a slender arrow-point, but quadrangular (diamond- 
shaped) when viewed in section. The points of the few 
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perfect specim ns I have found, were mostly very Inghly 
polished, and the sides showcd clearly, m some specimens, 
the action of sand. These drills vary from onc to seven 
inches in letsth, and from three-sisteenths to over an inch 
in diameter ; or rather the bores they made, had these 
measurements. I igures of such drills are given in vo}. v2. 
of “Amctican Naturalist,” pp. 205—214; also by Mr. 
Evans, in “ Ancient Stone Implements of Great Britain, 
p. 290, Fig. 230. None of the drills, however, mentioned 
by Mr. livans, are large, and are capable only of perfor- 
ating thin plates of stone. While convinced that a reed, 
with sand and water was most frequently used in deep 
bores, [ can see no reason tor doubting that stone-drills 
were also used ; for such specimens are by no means rare, 
and no other use can be sugyested for them. 

The various forms of stone implements found in New 
Jersey, however specialised, appear to be all traceable 
to others, far less elaborate, and these ruder patterns, 
as I have endcavoured to show, are now found at such 
Jepths, as a mile, that they may safely be considered as 
of greater antiquity and the forerunners of the more 
finished types, the truce surface-found specimens. From 
this fact 1 have concluded that the red man of the Atlantic 
Coast of North America reached our shores a pal:eolithic 
Savage, and when discovered by the Europeans had 
attained to the neolithic stage of culture. 

ere is one form of stone implement (and only one) 
that offers an exception to the assumed rule that the 
ruder antedate the more finished specimens ; that is, the 

* Venegas (Nat and Civil Hist of California, vol. i, p. 97. London, 
(759) states: “They (medicine men) applied to the suffermg part of the 
vatient’s body the chacnaco, or a tube of a very hard black stone ; and 


‘hrough this they som: times sticked, and other times blew.” Quoted by 
» C Jones, junr., in “ Antiquities of Southern Indians,” p. 363. 
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smoking pipes, There aie no rude or palolithic pipes 
occurring in New Jersey, nor, I believe, in any portion of 
the country. They are all more or less polished and so 
wrought that they must be classed as a neolithic form of 
stone implement. Among the chipped unpolished imple- 
ments of the river gravels I have been unable to find any 
specimen that could be imayined even to be connected 
with the custom of smoking. There 1s, however, abundant 
evidence of improvement in the flint-chipping art having 
been attained by the red man while an occupant of this 
country, readily traced in the axes, arrowpoints, and 
other forms of weapons and domestic implements ; and 
such advance is not secn in the fashioning of pipes. 

For the rcasons already stated, I conclude that the 
custom of tobacco smoking was introduced or established 
after the red man had attained to the hizher division of 
the Stone age ; and that the first pipes were of perishable 
materials. Such pipes must, I think, have been of wood. 
Succeeding the use of this, which was necessarily incon- 
venient, there is reason to believe that a rude clay bowl 
was attached to the stem, a mete shapeless lump of clay 
that they would soon Iearn was rendcied somewhat more 
durable by the exposure to heat. The use of clay bowls 
might have arisen, too, by the hardening of the earth 
simply, if the first receptacle for the tobacco was simply 
a depression in the ground, to the bottom of which was 





tro 6—Plun Pipe Bowl, natural s ze. 


placed one end of the reed, through which the smokc wa, 
drawn to the mouth. However this might have been, | 
bcheve |] have found fragments of pipes so rude in ther 
shape and coarse in their comy osition as to watrant the 
belief that such speciinens were the forcrunners of the 
durable stone pipes that now occur in scanty nuinbers 
among the relics of the red men of New Jersey. 

Inasmuch as the use of clay for pipe bowls wis rot 
abandoned, there of course ex1sts a vast range of excel 
lence in the workmanship displayed tn then manufacture, 
and many of the fragments that I have found wete as 
artistically ornamented and made of as carefully prepared 
clay as others were rude and of the couirsest material. 
These rudest specimens are never found in graves, and 
seldom met with except when deeply embedded in the 
soil, suggesting that they were in use before the custom 
of burying the smoking prpes of the dead with them was 
established, and therefore that they antedate the more 
elaborately finished specimens, which are occasionally 
found among the deposited relics of “ grave-finds ;” but 
such an occurrence is rare in comparison with the pre- 
sence of stone pipes under similar circumstances. 

While the pipe bowls of stone exhibit a considerable 
range in the excellence of their finish, there is not suffi- 
cient variation to warrant one in considering the more 
rudely finished specimens as the older. They are all well 
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made and admirably adapted to their peculiar use. Orna- | made his own pipe, the shape was in each case decided 
mentation was confined, in the vast majority of cases, to | by the maker’s fancy solely. Asin the case of arrow- 
the natural markings of the mineral, and not derived from | points, of which a score of patterns occur, so with pipe 
any carving as is so marked a characteristic of the pipes | bowls. One will scarcely find two precisely alike; yet 
of the mound-builders, Fig. 6 represents a perfect speci- | the “family hkeness” is very strongly marked. 

men of such plain pipe bowls as I have described. There There does occur, however, a second form of smoking 
1s no line, straight, curved, or zigzag upon it. The red | pipe, but much more sparingly than the preceding, differ- 
man who made this specimen had utility solely in view ;| ing greatly, both in size and shape. While the two 
unless the choice of mineral was considered, as giving | patterns occasionally approach in general outline, they 
beauty to the finished pipe, The material of the speci- | do not do so sufficiently to warrant our considering the 
men figured is a pale green slaty rock, veined with black. | one to pass into the other form. 

The variation in shape ot such pipe bowls is of course This variety of pipe, of which Fig 7 is an example, is 
considerable; and supposing each individual to have | well known as the calumet or ‘“‘peace-pipe.” The bowl 
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Fic. 7.- Calumet, natural size 


in this case, as a rule, is mech smaller, and the labour of | knowledge concerning them to suggest to the coast 
the maker has been expended upon the stem-like base, | Indians the idea of imitating them ; but there is no trace 
which in every specimen I have seen has been quite ! ot ‘such mnitation I beheve. It 1s their smokmg pipes 
elaborately ornamented. The specimen figured 1s not as | alone, of all their productions in the flint-chipping art, 
much carved as many, but being quite pertect, 1s 1epre- | that are dissimilar. 
sented in preference to fragments of others. Through the writings of the earlier m'ssionaries we 
I believe no specimens of “ animal pipes,” such as are | learn of the peculhar uses and significance of these 
found in the Mississippi valley, have been found in New | calumets, which formed so prominent a teature on all 
Jersey, which fact is interesting, as there 1s much reason | impoitant occasions ; but whether they were introduced 
for believing that when the mound-builders occupied the | by some other race with whom the red man came in con- 
western valleys the red man was already occupyiny the | tact, or originated de zove, it.15 mmpossible to determine ; 
Atlantic coast ; and doubtiess some triding was carried | but it is quite certain that the specimens so far brought 
on between the two peoples. Therefore, it would be | to hght do not enable us to trace the evelution of the 
natural to expect that such pipes should occur among | calumet from the simpler form of pipe. 
our Indian relics ; or at least that there was sufficient ‘Trenton, N.J., U.S.A., May 6 Cuas. C. ABBOTT 
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NEW METEOROLOGICAL LABORATORIES | Which the whole system has been put into complete 
AT MONTSOORIS operation, 


The electrical department has been fitted up, after a 
MARIE DAVY, Director of Montsouris Obscrva- | preliminary trial, and has been in working order for some 
* tory, has organised, partly at the expense of the; time. In orcer better to illustrate the importance of 
French Government, partly at the expense of the City of | these researches we take the liberty of altering the figures 
Paris, a chemical and microscopical laboratory for the | in order to give the results in round, numbers for the 
analysis of al! the matters in suspension in the air of | whole area of Paris within the fortifications. The surface 
Paris, both quantitatively and qualitatively. A certain | is about 80,000,000 square metres. In February 1876 the 
quantity of air is constantly aspired by an aspirator | quantity of atmospheric water was 4,500,000 cubic metres. 
in continued opcration. The ozone acting on iodide of | This is about double the average, but 11 some years on 
potassium and starch liberates iodine. The quantity of | record the quantity was even larger, in 1776 a century 
ozone liberated is measured by a titrated solution of | ago, it was more than 6,500,000 cubic metres. In taking 
arsenite of sodium. The matters in suspension are col- | as an average the analyses of rain-water.at Montsouris, 
lected on a glass plate, and the crop is placed under the | the 4,500,000 cubic metres contamed 4,700 kilugrammes 
object-glass of a powerful microscope magnifying 1,000 | of nitric acid and 10,700 kilogrammes of ammonia. 
times, The principal forms are drawn and plates are | This mass of nitric acid is supposcd to have been pro- 
executed and published monthly in the Transactions of | duced by clectrical reactions in the atmosphere, and 
the establishment. The analysis of rain-water1s conducted | ammonia only partly, as Montsouris is in the southern 
on the same principles, and the results of chgmical analysis ' part of the city, close to the fortifications. 
are calculated and compared with the wind and other The 4,500,000 cubic metres of rain water were also 
atmospheric circumstances. proved to contain 172,000 kilogrammes of organic 
We are indebted to M. Marié Davy for the principal matter, and 88,400 kilogrammes of metallic salts or 
results of the month of February, the first period for products, A number of organic matters have been found 


: 


b 
Mune 15, 1876] 


NATURE 


157 


A A CELE ENC RL CLE CCA LL CL LC I aC tO CNTR ge em et te pan papery Peete ten 


to be composed of spores, parts of animalculz, and even 
living infusoriz. Amongst the metallic salts we must 
mention oe of meteoric iron, evidently of cosmic 
prigin. It is contemplated by the city of Paris to estab- 
lish similar observations in several parts of the city, 
and the careful comparison of these analyses will preve 
invaluable for establishing a number of most interesting 
facts having a bearing on the welfare of inhabitants, as 
well as on the elucidation of important scientific problems. 

It is also contemplated to make use of atronautical 
ascents to test the air at any altitude accessible to a 
balloon with horizontal glass plates covered with glycerine. 
The moisture of the clouds is to be condensed on glass 
tubes which will be refrigerated. 

The ozone testing and measuring has produced also 
startling facts. Although the quantity of ozone is very 
minute, amounting to only a few milligrams per 1,000 
cubic metres, it has been proved that on Feb. 27, the 
day of the ozone maximum, a quantity of goo kilog. was 
floating over Paris, if we suppose that the quantity was 
the same as at Montsouris in thc whole stream of air 
passing above up to the altitude of 1,000 metres. 

These results are only a sample of those which may be 
expected from the constant application of the magni- 
ficent system which is now brought into operation for the 
first time, and of which it will be possible to say, Veres 
acquirit eundo, W. DE FONVIELLE 
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NOTES 


THE following are the arrangements for the Free Lectures in 
connection with the Loan Collection of Scientific Apparatus for 
the neat few weeks, The lecture hour is eight P.M. Saturday, 
June 17, Mr. W. H. Preece on Telegraphic Instruments ; Monday, 
June 19, Mr. Kempe on the Application of Linkages to Machinery ; 
Saturday, June 24, Capt. Abney, F.R.S., on Photographic 
Printing Processes ; Monday, June 26, Dr. Schuster on Amptre’s 
and Faraday’s Instruments; Saturday, July 1, Mr. W. C. 
Roberts, F.R.S., Graham’s Apparatus and what he did with it ; 
Monday, July 3, The Right Ion. Dr. Lyon Playfair, C.B.,F.R.S., 
Otto von Guericke’s and Black’s Instruments ; Saturday, July 8, 
Dr. Gladstone on the Instruments lent by the Royal Institution. 


“ ON the rst inst. the Society of Arts of Geneva celebrated the 
“first centenary of its existence. Founded in 1776 by II. B. De 
aussure and some of his friends, it has continued ever since to 
ender real service to Switzerland in the departments of Arts, 
industry, Commerce, and Agriculture. Without having any 
irect connection with science, it has always, however, been 
‘associated with it, and all the scientific men of Geneva have 
“from time to time taken a share in its proceedings ; the Pictets, 
“De Candolles, De la Rives, and other well-known names, have 
at various times been presidents. <A prize founded by Aug. De 
‘ta Rive, to be awarded to the discovery most useful to Gene- 
vese industry, is intrusted to the care of the Society. In order 
worthily to celebrate the centenary, the Society had announced 
various competitions in the different branches with which it is 
connected, and which appealed to all manufacturers of horolo- 
gical instruments, The nature and terms of this competition 
wwe announced last October (vol. xii., p. 525). It was an inter- 
s@ational competition in chronometry, in which there was a 
EweTge number of competitors, and of which the results have been 
: mw made known. A Prize of Honour was awarded to M. 
nae lysse Nardin, of Locle, Neuchatel; six equal First Prizes 
“M@fere awarded to M. H. R. Ekegrin, of Geneva, Messrs. Parkin- 
yon and Fr of London, Messrs. Badollet and Co., Geneva, 
predard et Fils, Geneva, M. Ed. Perregaux, of Locle, and M. 
ywritz Piguet, of Geneva; other awards were likewise made. 
et the general meeting and the distribution of prizes, a ban- 
“yret was held, at which about four hundred members of the 









Society were present ; this was followed by a conversazione on 
the terrace of M. Th. De Saussure, grandson of the celebrated 
naturalist, the founder of the Society, on the very pl ace where 
the first meeting was held a century ago. 


AT the meeting of the Royal Geographical Society on Monday, 
Sir Rutherford Alcock, the new president, in the chair, a paper by 
Mr. E. D. Young, R.N., was read, on a journey to the northern 
end of Lake Nyassa. Thie cruise round Lake Nyassa had occu- 
pied a month, and the area was much larger than Dr. Living- 
stone thought, the north end extending to 9°20 S. lat. 1n most 
parts it was very deep, and in several places no bottom cozld be 
found with 100 fathoms of line. A range of mountains nearly 
100 miles in length, extended above the lake, some reaching an 
elevation of 10,000 or 12,000 feet. There were also numerous 
rivers running into the lake, but none navigable for any dis- 
tance. At some parts there were numbers of villages built 
on piles in the lake ; many people in other parts living on barren 
rocks, Mr. Young added that he intended to be back to 
England in a few months, and would in the meanwhile make a 
more perfect survey of the lake and give the results to the Geo- 
graphical Society on his return. A paper on ‘‘ The Valley of 
the Tibagy, in Brazil,”* by Mr. T. B. Wither, C.1f., was also read, 
The author of the paper was engaged in conjunction with others, 
in August, 1871, in exploring that section of the Ivahy Valley 
which lies between Colonia Theresa and the Corredeira de Ferro, 
or “Iron Rapid.” 


THE University of Oxford proposes to confer the degree of 
D.C.L upon the following, among others :—Prof. W. H. Miller, 
F.R.S., Prof. J. Clerk Maxwell, F.R.S., Dr. Samuel Birch, 
and Lieut. V. L. Cameron. 


THE Oxford University Bill was read a second time in the 
}fouse of Commons on Monday. In the debate which followed 
there was nothing worthy of comment. 


THE annual conversazione of the Society of Arts will be held 
at South Kensington Museum on Friday, the 23rd inst. 


IN a recent issue of the Italian medical journal L’ /wsparsiale 
laments that the unjust and ridiculous accusations of a number of 
strangers resident in Florence and of an exceedingly small 
minority of the inhabitants should have induced Prof. Schiff to 
accept the chair which has been offered to him at Geneva. The 
loss to physiology in Italy will be so great that, according to a 
communication in the Dazy News, the Bersaglicre believes that 
the Minister of Public Instruction will use every endeavour to 
make the illustrious physiologist withdraw his resignation. 


EXCELLENT accounts have been received from the German 
North Asiatic Expedition, which’ has arrived as far as Semi- 
palatinsk, in Siberia, and has obtained living specimens of the 
large Argali sheep (Ovis ammon) of Linn.cus. 


THE veteran ornithologist, Dr. Hartlaub, has in preparation 
a new work upon the Ornithology of Madagascar and the adja- 
cent islands. Since Dr. Hartlaub’s original memuvir on this 
subject was published in 1861, since which time Pollen, Van 
Dan, Crossley, Grandidier, and others, have done much to 
increase our knowledge of the avifauna of Madagascar. 


WE hear from Sidney that the sum of 800/. had been raised 
towards Signor D’Albertis’ expedition up the Fly River, New 
Guinea ; and that he was intending to start from that city on 
the roth of April with the steam-laanch loaned to him by the 
Government of New South Wales. 


WE regret to hear that the strife at Sidney about the dismissal 
of Mr. Krefft from the post of Curator and Secretary of the 
Australian Museum is not over. The subject came before the 
Legislative Assembly on the 6th of April, and provoked an 


158 





angry discussion. Mr. E. P. Ramsay has been installed by the 
trustees as Mr. Krefft’s successor, and is in full work ; but the 
Supreme Court has decided that the trustees had no real autho- 
rity to remove Mr. Krefft, Whatever the issue may be, every- 
one acquainted with the case must hold that Mr. Krefft deserves 
fair and liberal treatment as one of the few naturalists in Australia 
that have done good original work in spite of many surrounding 
difficulties. 


ON June 7 a violent thunderstorm occurred at Valbonne, a 
large plain at a little distance from Lyons. The only objects 
struck were huts full of soldiers and arms, and the occurrence 
furnishes a good instance of the ‘‘ power of points” and the 
attracting power of metals and living beings for lightning. Three 
tents were struck in succession. The occupant of the first was 
absent at the moment, and the effects were relatively slight, pro» 
ducing only the breaking of stones and dispersing of dust. In 
the second instance a soldier who was standing erect in front of 
one of the tents was struck ; but the tent being located in the 
vicinity of an clectric telegraph the lightning escaped by it, fired 
the wires, and broke a dozen poles. This may suggest a very 
easy method for protecting an encampment. The third flash 
struck a number of tents placed in a zig-zag line, doing much 
damage, scveral of the occupants being either killed or wounded. 
In one tent three men were killed and seven wounded. All of 
them were either touched in both legs or on the right side except 
one, who was wounded in the right eye. In another tent four 
men were wounded, all of them in both legs or in the left one. 
Jn other instances men were turned round in or heaved out of 
their beds. In all the instances referred to the men were lying on 
their beds, made of iron, and the sentry standing in front remained 
unhurt. In one tent a man, who was lying between two men 
who were killed, escaped unhurt. The uniforms of the soldiers 
were perforated and exhibited small spots; one, four centimetres 
in diametcr, entirely sulphurised. A chemical analysis will be 
made of this part of the uniform, and the result communicated 
to the Academy of Scicnces. 


AT a meeting of the Cymmrodorion Society held Jast Friday, 
in the Memorial Hall, Farringdon Street, Prof. F. W. Rudler, 
F,G.S., read a paper on ‘‘ Natural History Museums, with 
Suggestions for the Formation of a Central Museum in Wales.” 


Tue boring of the shafts for the Anglo-French tunnel is pro- 
gressing favouwiably. A pump has been erected for the draining 
of the works. Water has been already met with in abund- 
ance, although the depth reached is only 40 fect. The intended 
level is Go feet further down. 


Tur Edinburgh Town Council, it is stated, have agreed to 
apply to the Government for aid to the building fund of the 
University extension scheme, and to memorialise in favour of a 
parliamentary grant. The Council had previously subscribed 
1,000 guineas to the fund on their own account, 


Ture Geographical Society of Paris has received good news 
from the Gaboon expedition. J.ieut. Brazza and M. Marche 
have located themselves at Okanda, 500 miles from the mouth 
of the ,Ogowe, and are establishing permanent settlements and 
ready means of communicating with the factories on the coast. 
They lost a part of their baggage and goods in crossing rapids, 
but having been enabled to send messengers to the Trench 
Gaboon settlement they will recover from their losses and will 
proceed further in the untrodden region. 


ON June 8 the French Society of Amis des Sciences held its 
annual meeting at Paris. M. Bert gave a lecture on the Zenith 
balloon catastrophe in connection with the inhalation of oxygen. 
This Sociely was founded by the Baron T henard for-assisting 
scientific men in their work and their families @fier their death. 
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Tue French Society for Encouragement of National Industry 
had to vote this year the great Prony prize for the most use. 
ful invention in mechanics discovered during a certain number 
of years. The award was made to M. Henry Giffard, of 
Paris, the acronaut, for the invention of his injector, used in all 
locomotives, The invention is fifteen years old, and the patentee 
has realised through this his single invertion a fertune falling 
very little short of half million sterling. 


We take the following from the Gragraphical Masazine :~ 
Dr. P. Aschercon left Benisuef for Medinet-el-Fayum, on 
March 16, and started frum the Jatter place on the 24th, 7 route 
for the Little Oasis, the botanical exploration of which consti- 
tuted the object of his journcy. On April I he reached Rauiti, 
the prevent capital of the Oasis parva, by the same route as that 
followed by Belzoni in 1816. This journey proved that no 
*€ Bahr bela ma” or old river-bed exists in that portion of the 
Libyan Desert. After an exhaustive exploration of the oasis, 
Dr. Ascherson started on May r on his return journey, travellirg 
by an cntirely new route, and reaching the Nile at Samalut, 
The betanical exploration of the oases of the Libyan Desert 
begun two years ago by Dr. Ascherson, whilst a member of 
Rohlf’s expedition, has thus been terminated, and severzl facts 
of great interest have been ascertained during this last journcy as 
regards the Fayum, as well as the Little Oasis, Several species 
of plants, met with far to the evt and south-west, in Asia, but 
not in the Valley of the Nile, or in the deserts to the east of it, 
occur also in the oases. Some of the mors remarkable of these 
plants are /anthus Cyri, Populus euphratica (= P. dimrsifilia 
of Mongolia), and Prasepses Stephaniana, 


Tic Society of thnology of Paris has proposed, fer 1876, 
a prize to the best memoir on ‘6 The Slavonic Rave, and Maps 
of the Countries inhabited by Slavonians.”” The ptize will be 
awarded in December, and the memoir may be written in English 
as well as in French and in several other language , net excluding 
Po ish and Russian. 


Tur twenty-fifth Annual Educational Conference of the 
Society of Arts will take place on June 23, at 11 o’clock, The 
chair will be taken by Sir Henry Cole, K.C.1}. With the vicw 
of giving special interest to the Conference this year, the Council 
have decided that the subject of adult ecucation, especially in 
reference to technical instruction and its promotion by the action 
of the Government, shall form the principal subject for dis- 
cussion, 


PROF, E. QUETFLET has written a brief notice in the Pud/ctin 
of the Royal Academy of Belgium, of the storm of March 12, 
1876, which was the most violent hitherto observed at Brussels, 
the wind having reached the enormous pressure of 144 kilo- 
grammes per square metre, or nearly 30 lbs. per square foot, and 
the barometer fallen to 28'560 inches at sea-level, having cnly 
once fallen below this point since the founding of the Obser- 
vatory in 1833. We are glad to see that Dr. Buys Ballot is also 
examining this remarkable storm, which he will be able to do 
very fully owing to the number of registc:ing barometers in 
operation at the Dutch Meteorological Stations, 


IN the Supplemnto allx AMeleorologia Maliana, anno 1875 
fase. ii., there appears a very valuable paper, by [P. F. Denza 
on the distribution of the rainfall in Italy during 1872, Thy 
paper, which is one of great ability, details the rainfall of tha 
year, comparing it where possible with the averages of pas 
years ; and in consideration of the singular diversity with seaso 
of the rainfall of the different parts of Italy, the stations ar 
classed according to five zones, viz, Alpine, Pre-alpine, Ea 
Apenniue, West Apennine, and Sicilian. The details of tt 
great rains of October 1872 are very interesting, the amou 
for the month being 40 inches at Pallanza, 41 inches at Crabbi 
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If the object is merely to raise water this can be done without 
the employment of either water-wheel or turbine. When asmall 
quantity is required to be raised to a considerable height the 
Montyolfier ram is employed. No. 1,996, which I have before 
me, is a glass model of such a ram, but I fear it is too small to 
be visible, except to those who are very near to the table. You 
are, however, all aware that the principle of action consists in 
the sudden arrestment of a column of water flawing with a velo: 
city due to the head. The water on being arrested performs 
two functions, a small portion raises an outlet valve, and thereby 
passes into an air-vescel against a pressure competent to drive 
the water up to the desired height ; while the main body recoils 
along the supply pipe ; then, the escape valve having opened the 
water that has recoiled, returns, a large portion passes out of the 
valve, and thus the velocity being fully established the escape 
valve shuts and causes another arrestation anda repetition of the 
working. ‘This is an implement by whiih a large volume of 
water coupled with a low fall, can be made to raise a portion of 
itself to a great height. But there is a converse use of water, 
wherein the employment of a small stream of water moving 
rapidly (owing to its having fallen from a considerable height) is 
caused to induce a current in other water and to diaw it along 
with itself at a diminished velocity but still with a v-'ocity com- 
petent to raise the united stream to a less heiph{, and in this 
manner many swamps and marshy lands have been drained. 

This employment of the induced current as a prime mover is 
described by Venturicr in the record of his experiments made at 
the latter end of the eighteenth century, and within the last few 
years Mr. James Thomson has applied the same principle with 
great success in Ins jet pump. 

The next made I shall notice of obtaining motive power from 
water, is also one whicre ut operates by an induced current; this 
is the **Trombe d’cau,” an apparatus wherein water falling 
down a vertical pipe, induces a current of air to descent with it. 
The lower end of the vertical pipe being connected with the upper 
side of an inverted vecsel, the bottom of the sides of which 
vessel is sealed by a water joint, then the witer dashing upon a 
block placed below the mouth of the pipe, is separated from the 
air, so that while the watcr descends and escapes fiom under the 
sides of the vessel, the a'r rises and accumulates m the upper 
part from whence it can be led away to blow a forge fe. Thise 
machines are dercribed in Belidor’s work. 

The utilisation of the rise and fall of the tide is also fully 
described by Belidor, who gives drawings of channels so arranged 
that during both the rise and fall of the tide the wheel, notwith- 
standing the reversal of the currents, revolves in one and the 
same direction. The tide is a source of power which it is highly 
desirable should be utilised to a greater extent than it is; if we 
consider the enormous energy daily ebbing and flowing round 
our shores, it does seem to be a matter of great regret that this 
energy should be wasted, and that coal should be burnt as a 
substitute, 

The last mode in which powcr may be obtained fiom water, 
to which I have to allude, is that of the employment of the 
waves. 

Earl Dundonald, better known as Lord Cochrane, proposed 
by his patent of 1833 to utilise this power for propelling a vesce); 
this he hoped to accompli-h by the use of cylinders containing 
mercury, the oscillations of which were to cause a vicuous con- 
dition in the cylind’eis, and thereby give motion to an an- 

ressure engine. JL.ate'y we have had produced before the 
Foatitation of Naval Aichitects, and also before the British 
Asscciation at Bristol, the apparatus of M1. Tower, by which 
the motion of the weves is to be utilised ; a model constructed 
on this principle has driven, it is said, a boat against the wind at 
some two or three miles an hour. 

The next kind of prime-movers in order of date to be con- 
sidered, are those that are worked by the wind. 

Although undoubtedly the propelling of a ship by sail,, and 
even the winnowing of grain, must have long preceded the 
invention of a prime mover driven by water, yet the employment 
of the wind as a source of motive power for driving machinery, 
appears to be but of cemparatively recent date. It is said that 
the knowledge of this kind of prime mover was communicated 
to Europe by the Crusaders on their return from the East, but 
it is difficult to see what foundation there is for this statement. 
It appears to be certain, however, that wind-motors were com- 
monly empleyed in France, Germany, and Holland in the thir- 
teenth century. 

We can easily understand that in countries where water fall, 

~ — * 2 adeanme are abundant, the windmill would 
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not, owing to its uncertainty, be resorted to ; on the other hand, 
in inland countries and in countries like Holland, where the 
streams are sluggish, and where there is a large amount of land 


to be drained, the wind, alihough still uncertain, would never- 


theless be a valuable power, and therefore would.be utilised, 

Prime movers tu Le work: by the wind appear to have been 
made practically in only two forms, viz, the common ore, 
wherein a nearly horisonta! axle carries four or more twisted 
radial sails, and thit one wherein the axle is vertical and the 
arms project from it laterally either as radial fixed arms, as 
curved fixed arms, or as arms having a feathering motion similar 
to that of paddle-whe ls. Where the arms are straight and fixed, 
some contrivance must be rc.orted to to obtain a greater pres- 
surc of wind on one side than on the other. 

Ressoni, in his work “ The Theatre of Instruments and Ma- 
chines,” published at Lyons in 1552, deserthbes a windmill with 
vertical snindle end curved herizontal arms, placed in a tower 
with a wird-guird, and by the drawing shows it working a chain- 
pump. Bldor also say, in Article 852 that windmills with 
vertical axles were well known ii Portugaland in Poland, and he 
describes how that they work within a tower the upper part of 
which was fitted with a movable portion to ac! as a sercen to 
one sile of the m?'l, 

I will not detain you by an allusion to the sailing chariot men- 
tioned by my Uncle Toby in ‘‘ Tiistram Shandy,” nor will 1 
pause to describe the very modern one, that is to say, not more than 
about thiity yevs old, which was employed upon Herne Bay 
Vier. In fact this .xhibition gives but little encouragement to 
pursue the subject of prime-movers worked by wind, as I have 
not as yet come across in the Catalogue any apprratus illus. 
tiative ot the subject. 

It is t> be regretted that the use of this hind of prime mover, 
th> windmill, i, on the decline. Itis a power that ¢ osts nothing ; 
the machinery cin be erected in almost any situation ; and 
although such a motor cannot by itself be depcnded on, being 
of neces ity “as uncertain as the wid.” vo nevertheless mig'it 
be commonly employed as an auxiliary to steam-power, dimi- 
nihing the load upon the engine in exact proportion as it was 
woed by any wid which might happen to blow. 

1 may say, to the credit of our American brethren, that they 
erploy on thei saihng-ships a windsall known by che sailors 
as ° Lhe Sailox’s Friend,” to pump, to work windlasses, and to 
do a} those matters which in a steam ship fa'l to the lot of the 
donkey-engine and steam winch, urless, as in a recent voyage 11 
which all Englishmen have been 59 much interested, these duties 
were 1mposed upon the baby clephant. 

There is one motor which may be put either int» this class or 
into the next, where we consider the application of heat; I 
allude to the smuhe-jack, bu’ beyond recognising its existence 
as a prime mover, and a very early one indeed (it is to be found ir 
Zoncas’ work published m 1621), attention nced not be bestowec 
upon it. 

We now come to consiler those prime movers which ar: 
el by the immediate, and not by the secondary, action, c 

eat. 

The direct rays of the sun have, fora very long time p1s 
been suggested as a means of obtaining motive power. Solomo 
de Caus m bis work, published m 1615, describes a founta 
which is caused to operate by the heat of the sun’s rays expan: 
ing the air ina box and expelling ther by, through a delive 
valve, the water from the lower part of the box. When t 
sun’s rays have bcen withdrawn, the air, cooling, contracts 
suction valve, opens and admits more water into the box to 
again displaced on the following day. le also gives a drawi 
of an apparatus where the effect of the sun's rays 1s to be inten 
fied by a number of lenses in a frame. Solomon de Caus p: 
poses these machines as mere toys to work an ornamen 
fountain, but Belidor, by Article 827, describes and sho 
a sun pump consisting of a large metallic sphere, fit 
with a suction pipe and valve, and a delivery pipe ¢ 
valve and occupied partly by water and partly by air, 
suggestion being as in the case of Solomon de Caus, that 
heat of the sun in the daytime expanding the air should drive 
the water into a reservoir, while the contraction of the air in 
night-time should elevate the water by the suction pipe and 
charge the sphere for the next day’s work. In modern times 
we know, some attempts to obtain practical motive power f 
the direct action of the sun have been made, and notabl: 
Capt. Ericsson. 

The temptation to endeavour to bring into practical u' 

| machine of this character is very great. We were told by 


- wy 


| 
Fume 15> 1876] 


President, in a lecture deliveted by him to the British Associa- 
“on at Bradford, that the solar heat, if fully exercised all over 
the globe, supposing that globe to be entirely covered with 
water, would be sufficient to evaporate a layer 14 feet deep of 
water per annum. Now assuming 10 lhs. of water evaporated 
from the temperature of the air into steam by the combustion of 
rlb. of coal (a much larger result than unhappily is got in regular 
work), this would represent an effect obtained from the sun’s 
rays on each acre of water equal to the combustion of 1680 tons 
of coals per annum, or to about 92 cwt. of coal per acre per 
-wenty-four hours ; or enough to maintain an engine of 200 gross 
ndicated horse-power day and night all the year round. When, 
yowever, we consider the effect of the sun, not upon the surface 
of water but upon the earth, and deal with its power of pro- 
jucing heat-piving material, the result compares very unfavcur- 
ably with the work done by the sun itself ; and this, no doubt, 
arises first, from the fact that the sun is frequently obscured, and 
second, from the fact that a Jarge portion of the energy of the 
sun is spent in evaporating moisture from the greund, and not in 
he direct production of combustible mateiial. I have found it 
extremely difficult to obtain any reliable data as to the weight of 
‘uel grown per acre per annum. If we take the sugar cane, we 
ind that in extremely favourable cases as much megass and sugar 
ogether are produced as would equal in calorific effect about five 
ons of good Welsh coal. Coming to eur own country and 
lealing with a field of wheat, the wheat and straw together may 
ye tphen as being equal probably to about two tons of coal as a 
maximum. The statements made to me with regard to the 
production of timber per acie per annum, when mown for the 
nurpose of burning, arc very various ; but the best average Ll can 
make from them is that in this country there is produced as much 
wood as is equal in calorific effect to about 1 tons of good coal 
yer acre. Comparing these productions of heat-giving material 
with the energy of the sun, as shown inthe evaporation of water, 
one shows how tempting a field is that of the ducct emp!oyment 
of the solar rays as a source of power ; more especially, when it 
s remembered that those rays are obtained from week to week, 
ind year to year, without having to wart the tardy growth of the 
uel-destined tree. 

f will now ask you to consider with me the prime movers that 
owe thar encipy to the heat developed by the combustion of 
ome ordinary kind of fuel—coal or wood. Passing by asa mere 
oy and not an actual prime mover, the reactionary steam sphere, 
he eoliopile of Tlero, 1 will come at once to those simple forms 
of heat-engine (whether worked by steam or the expansion of 
ir), by which wate: was to be raised, Solomon de Caus, in 
iis work of 1615, already mentioned, says that if you fill a 
Jobe with wate: and bave in Ws upper pat a pipe dipping 
early to the bottom, and if you put the globe upon the fire the 
reat will cause the expansion of the contents, and the wate: will 
ye delivered ina jet out of the tube. 

The Marquis of Worcester mn lis ** Century of Tnventions,” 
mublished in 1659, makcs, as 15 well Known, a similai proy osition, 
out it does not appeai that these machimes were seriously con- 
emplatcd fo. practical use. Papin (I take Helidot’s Article 
No. 1,276 as my authority) in 1698 (as appears in his paniphlet 
f 1707) experimented by order of Chailes the Landgiave of 
Tessen Cascel with the view of accertaining how to 1aise water 
oy the rid of fire. uthis experimcnts were interrupted and he 
lid not :esume them until Leibnitz, by a letter of Jan. 6, 1705, 
‘alled his attention to what Savery was doing in England, send- 
ng him a copy of a London print of a description of Savery’s 
ngine. This engine, which of course is well known to you, is 
liustrated nd a model in this collection, and now on the table 
efore me. Savery employed a boiler, the steam from which was 
‘dmitted into a vessel furnished like the sun-pump of Belidor 
vith a suction pipe and clack and a delivery pipe and clack ; the 
team being shut off, cold water was suffered to flow over the 
'essel, a vacuum was made and water raised into the vessel, 
vhich was expelled out of the delivery pipe upon the next ad- 
Mission of steam, the cocks being worked by hand. This machine 
‘ame into very considerable use and was undoubtedly the first 
Tactical working steam-engine. It had, however, the defect of 
pena a, large quantity of steam, as the steam not only came 

rd Contact with the cold vessel but also with the surface of the 
hi ue mn — vessel, Papin, as we know, obviated a portion of 

. Ti, y the employment of a floating piston placed so as to 
mee he steam from actual contact with the surface of the water, 
1 ave tn the collection, No. 2,007, a cylinder from Ilessen 
vassel, said to be of the date of 1699 and to have been intended 
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for employment in Papin’s machine, but it is difficult to say for 

what part of the apparatus it could have been designed, inasmuch 

as the cylinder is provided with a flange at one end only and no 
means, so far as I can ascertain, exist for closing the other end. 
You will see from the diagram that which no doubt is already 
well known to you; Papin did not} ropose to condense the steam, 

and by its condensation to ‘‘ draw up” the water (to use a fami- 
liar expression) but intended that the vessel should be charged 
by a supply from above, and, that the steam should be employed 
only to press on the floating } iston and to drive the water out. 
Papin, however, Foped to use his engine, not merely as a water- 
raiscr, but as a source of rotary power by allow ng tke water to 
issue from the air vessel, so as to im inge upon the rallets of a 
water-wheel and thus produce the required revolution. 


(Zo be continued.) 
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-lmerhan Fournal of Science and tits, May.— Mr. Tlolden 
here collates various observations made on nebula M 17 (the 
figure of which is like that of a Greek capital Omega) thom 1833 
to 1875. The diawings show that the western end has moved. 
relatively tu 115 contained stars, and always in the same direction. 
Tt may he a venttable change in the stiuctwe of the nebula itself 
or the bodily shifting of the whole nebula m space.--Mr. Trow- 
bridge states that the application of thin plates of soft iron on 
the poles of two straight eJectro-marrets, with bundles of fine 
iron wires for cores, increases the streneth cf the spark at the 
poles of two secondary coils surrounding the electro-magnets, 
400 per cent. The length of the spark is incieased 100 per cent. 
(but this is only manifested by using Leyden jars of large capacity 
with the secondary circuit), Instead of distributing the fir e wire 
of a Ruhmkorff coil on a straight electro-magnet, as at present, 
it should be distnbuted cqually on two straight electro-magncts 
whoce poles are prov'ded with armatures of bund’es of thin plates 
of soft iron,—Mr. Wilson having applied infusorial earth to land 
sown in wheat, afterwards treated some of the wheat straw with 
nitric acid, and found that the siliceous remains consisted almost 
wholly of the shields of diatomaces, the same as found in the 
infusorial earth (only the larger discs, in their perfect form, being 
absent), It would appear that simple or compound silicates are 
useless as feitilising agents, and that silica can cnter the plant 
only in the free state.—In the first portion of a paper on the 
solid cathon compounds in metcorites, Mr. J. Laurence Smith, 
alter noting that in carbonaceous meteorites the mincral con- 
stituents are mainly the same as in the so-called common ty, e of 
meteoric stones (viz., olivines, and pyroxenes, differing only in 
the more or less compact form of these minerals), shows, that 
even in the carbonaceous corstituent they are strongly hnked 
even to the iron mcteorites —-Mr. Fontaine continues his account 
of the conglomerate series of West Virginia; Mr, Dana describes 
new forms of staurolite and pyrrholite ; and we also find chemical 
notes on phosphoius oxychloride, and the oxydation product of 
glycogen with bromine, silver oxide, and water.—A simple and 
vely accurate method of testing the unisun of two forks 1s 
(according to Mr. Spice) by holdmg them “gether over their 
proper resonant column; it the forks be very nearly in tune, 
beats will be perceived succcediny cach cther at long intcrva’s, 
or the sound will merely swell out again very slightly after it has 
nearly dicd away. When the forks are al solutely alke, there 
will be a gradual decrease of sound down to silence, without any 
reinforcement at any time. 


THE American Naturalist for May commences with an article 
by the Rev. S. Leckwood, on Animal Humour. Prof, Asa 
Gray writes on Wild Gooseberries, IlIon. J. 1). Cox describes 
multiplication by fission in Streator mudfert. An article on Primi- 
tive man follows, after which Mr. A. S. Packard, jun, describes 
and figures the Cave-beetles of Kentucky. Prof. Farlow writes 
on University Instruction in Botany. General Notes and a few 
short reviews follow, the number beng completed by notes and 
notices of meetings. 


Zeitschrift der Oesterreichischen Gesellschaft fur Meleorolv,ie, 
March 4.—This number contains a long article on the relations of 
temperature and moisture in the lowest atmospheric strata during 
the formation of dew, by Dr. R. Rubenson, of Stockholm. 
Observations made by Dr. Hamberg, at Upsala, on temperature 
at different heights on frosty nights Jed him to conclude that in 
the lower strata temperature increases with height, and that the 
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absolute moisture is less on the ground than a few feet above it, 
The chief results obtained by Dr. Rubenson during the summer 
of 1871, by a method of observation differing from that of Dr. 
Hamberg, may be summed up as follows :—Before the fall 
of dew the absolute moisture continues to increase and is 
sreatest on the ground, diminishing with height, As soon as 

ew begins to fall, moisture decreases on the surface of the 
ground, and this decrease keeps pace with the decrease of tem- 
perature. The decrease of moisture extends upwards rather 
rapidly, and can be detected at four feet just after the first depo- 
sition of dew. On the ground the decrease per hour amounts to 
@ maximum of about 0°73 mm., while half a foot above it the 
decrense only reaches o'65 mm., which is less than one corre- 
sponding to the lowering of temperature. The higher the in- 
strument the later does the decrease of moisture show itself, and 
the less the change per hour. It appears that owirg to a fall of 
temperature on the ground, the air immediately above it becomes 
saturated, dew falls, and temperature and moisture diminish. 
Ata certain point, owing either to diffusion or a descending 
earrent, fresh vapour supplies the place of that condensed as 
dew, and part of the loss uf each stratum is successively made 
up by the moister stratum above it, but not the whole, for the 
diminution continues in all the strata. ‘lime being required for 
the propagation of the decrease upwards, the lowest stratum 
loses more of its moisture than any of the strata above it. 


Leitschrift fiir Wissenschaftliche Zoologie, 1875. 2nd Supple. 
ment.—-This part contains a memoir by Oscar Schmidt, on the 
embryology of calcareous sponges, in which Ilaeckel’s observa- 
tions and conclusions are attacked, and his Gastra: theory is 
destroyed, as far as calcareous sponges are concerned. Unfor- 
tunately, at a critical point Oscar Schmidt failed to follow his 
embryos, and the real purport of his observations remained un- 
certain until the publication of Schulze’s researches hereafter 
mentioned.—Dr. William Marshall contributes a long memoir 
on the hexactinellid sponges, figuring and describing new spe- 
cies, with their characteristic spicula. His most interesting new 
form is one in which the central cavities of the spicula coalescing 
to form the meshes of the skeleton become perfectly continuous 
by their protoplasmic contents. 

The 3rd Supplement (1875) commences with F. E. Schulze’s 
memoir above referred to, on the structure and development of 
Sycandra raphanus. is beautiful figures give the various stages 
of segmentation, and the arrangement of the segmentation 
spheres into groups of different sizes, one set of these giving 
rise to the invagination by which the Gastrula form 1s consti- 
tuted. This sponge is now accepted by Haeckel as exemplifying 
his Amphiblastic type, while other calcareous sponges form 
archiblastic embryos, in which the segmentation spheres remain 
similar to one another until after the Gastrula is formed.— 
August Weissmann contributes a philosophical paper on the 
transformation of the Axolotl into Amblystomas. Ile believes 
that this transformation is to be regarded as a retrogression, and 
that the present Axolotl represents a former Amblystoma whose 
structure has been modified by changed conditions of life.— 
Prof. Nitsche continues his valuable memoirs on the Bryozoa, 
the present instalment being devoted to the process of gemma: 
tion. He shows that all the structures in the new zooid are 
produced from the ectoderm of the parent, and insists on the 
important morphological consequences of this fact, while depre- 
cating the precise schemes of embryogeny and phylogeny now 
so much 1n vogue. 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, May 11,—On Simultaneous Barometric 
Variations in India, by J. A. Broun, F.R.S.—After Pascal 
showed that the mercury in the barometer tube stands lower at 
the top than at the foot of a mountain because the mass of air 
above the barometer is less in the former than in the latter case, 
it was a natural conclusion that the variations in the height of 
the mercury observed with a stationary barometer are due to 
the same cause. Various hypotheses have been proposed to 
explain how the aérial mass is increased or diminished, none of 
which, however, can satisfy the facts now known, being either 
insufficient or untrue. The author, after referring to the latest 
of these hypotheses, gives results which he has deduced from 
observations made at three stations in India ; namely, at Simla, 
7,000 feet above the level of the sea, on a spur of the Hima- 


NATURE 


[Fune 15, 1876 


layas, at Madras, and at Singapore, near the sea-level, the last 
being 2,700 miles from the first, and 1,800 miles from the second 
station. 

When the daily mean height of the barometer is taken, a large 
movement is found occupying nearly twenty-six days, a move- 
ment attributed by the author to the sun’s rotation on his axis ; 
but it is the smaller oscillations of the daily mean atmospheric 
pressure, the secondary maxima and minima, which are espe- 
cially examined. The present discussion has been limited to 
three months, during which there were eighteen of these maxima 
and minima. The author finds that the mean interval between 
the times of maximum pressure at any two stations is less than 
seventeen hours, and between the times of minimum pressure 
less than ten hours. In four out of eight cases of minima the 
lowest pressure was attained at all the three stations within six 
hours. The results of these comparisons is shown to extend 
even to St. Helena, 

It was pointed ont that though in general maxima and 
minima happened at the three stations near the same hour, there 
were one or two marked exceptions to the rule; one of these, 
a fall in the height of the mercury of three-tenths of an inch 
within thirty-six hours, at Simla, was not perceived at any of the 
other stations, This, the greatest of all the disturbances of atmo- 
spheric equilibrium during the period examined, was shown to be 
connected with a great thunderstorm at Simla (not felt at the 
other places), and was thus due to a local cause, while the other 
variations, some of about one-thirtieth the amount of that just 
mentioned, happened nearly simultaneously over an area of 
at least a million square miles. 

The author suggests that another cause is required to explain 
these facts than variations of mass through thermic or cther 
actions, the whole climatic conditions being different at the 
various stations ; in other words, that the attraction of gravitation 
7s not the only attractive force concerned in the variations of 
almospheric pressttt €, 

Linnean Society, May 24.—Annual General Meeting. — 
Prof. Allman, F.R.S., president, in the chair.--~There were pre- 
sented by Mrs. J. J. Bennett, and a vote of thanks accorded, 
thiee medals, memorials of Linnzeus—one of silver, struck in 
1746, given by Linnzeus to Haller in exchange for his portrait ; 
one of gold, dated 1747, struck at the expense of Count Tessin ; 
and a large silver one, designed by J.ynberger, struck by com- 
mand of the King of Sweden in commemoration of the death of 
J innzeus, Jan. 10, 1778.—Mr. J. Gwyn Jeffreys, treasurer, read 
his statement of the accounts, &c., of the Society for the year 
1875. These showed its financial po-ition to be very favour- 
able, and, indeed, prosperous. The increase in the number of 
Fellows was very marked, and everything auguied the So- 
ciety’s retaining their well-earned reputation and usefulness as a 
scientific body.—The President then delivered his anniversary 
address, choosing as a topic the depaitment of biology, treating 
of those remarkable forms, the border-land between vegetable 
and animal life. He began by allusion to De Bary’s researches 
on Myxomycetes and its curious transformations ; then referred 
in detail to Cienkowski’s remarkable observations on Vampy- 
rella and the marine sarcodous organisms, Labyrinthulze. 
Dr. Archer’s Chlamydomyxa, Haeckel’s Myxastrum, and Ma- 
gosphaeriea, were each passed in revicw, and a comparison of 
all these forms entered into, with their peculiar phases and rela- 
tions to each other. Ile observed that in them protoplasm was 
reduced to its simplest nature, evincing what might be con- 
sidcred vegetative or animal life, according to stage, &c. He 
summed up by regarding life as a property of protoplasm, but 
very different fiom conscience and will, or indecd any of the psy- 
chological phenomena. The following Fellows were elected into 
the Council :—J. G. Baker, Dr. W. P. Carpenter, Henry Lee, 
Prof. W. K. Parker, and S.J. A. Salter, M.B., in the room of 
the subjoined, who retired: W.T. T. re bele BR. Harting, W. 
P. Hiern, M.B., Dr. J. D. Hooker, C.B., and J. J. Weir. 


Chemical Society, May 18.—Prof. Abel, F.R.S., president, 
in the chair.—A paper on hemine hematine and a phosphorised 
substance contained in blood corpuscles, by Dr. J. L. Thudichum 
and Mr, C. T. Kingzett, was read by the latter.—Prof. W. N. 
Hartley then made a communication on the natural carbon 
dioxide from various sources, being a continuation and extension 
of his former paper on the presence of liquid carbonic anhydride 
in the cavities of quartz and other minerals.—Mr Kingzett sub- 
sequently read a note on some trials of Frankland and Arm- 
strong’s combustion process #% vacuo, by Dr. Thudichum and 
himself.—Mr., T. Fairley gave a short account of three papers cn 
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> peroxides, in which he described various reactions with hydrogen 

, peroxide, and also the preparation of sodium and uranium per- 
oxides, on chromic and perchromic acids, and on the estimation 
of nitrogen.—The Secretary read a paper, by Prof. J. W. Mallet, 

kon aluminium nitride and the action of aluminium on sodium 
carbonate at a high ean iene The nitride forms small 
crystalline particles of a yellow colour.—Lastly, Mr. E. Neison 
gave a short account of a process for the estimation of mercury. 


Royal Astronomical Society, May 12,—Mr. W. Huggins, 
president, in the chair.—The Rev. Frederick Howlett presented 
to the Society five volumes of sunspot drawings made between 
the years 1859 and 1874. ‘They contain several drawings of sun- 
spots on a large scale, some of which have already been figuied 
in the pages of the Monthly Notices, and other places. A letter 
was read from Mr. Birmingham informing the Society that Dr. 
Schmidt’s great lunar map of six Fiench feet diameter will soon 
be issued b; the Prussian Government. It has been the labour 
of thirty-four years, and,contains 34,000 craters besides rills and 
other objects.—A paper by Mr, Dunkin was read on the con- 
junction of Venus with A Geminorum, on August 18, 1876, 
when there will be an excellent opportunity for making micro- 
metrical measures of the planet’s parallax with respect to the 
star. Its nearest approach will be seen from stations in North and 
South America a little before sunrise.——A paper by Mr. Ilind was 
read on the transit of the great comet of 1819 across the sun’s disc. 
The transit happened on its approach to perihelion, and the 
comet was not observed until some days afterwards, when it was 
receding from the sun. After a few weeks Olbers calculated the 
elements of its orbit, and announced the fact that on the pre- 
vious 26th of June it must have passed at its ascending node 
between the earth and sun. Some five years afterwards Pas- 
torlf wrote to the Baron de Zach to inform him that he had 

n the comet upon the sun’s disc, and had, upon the day of its 

ransit, made a drawing of it and a measure of its distance from 
the sun’s hmb. Ile describes it as a nebulous body 6’ in dia- 
eter with a bright centre. His oniginal drawing is preserved 
n the library of the Astronomical Society. Mr. Hind has care- 
. fully recalculated the elements of the comet’s orbit, and has found 
that at thetime mentioned by Pastorff the comet must have appeared 
much nearer to the sun’s centre than the position indicated by 
Pastorff, Canon Stark of Augsburg, also published an account of 
nebulous body seen upon the sun’s disc at 7h. 5m. on the morning 
f June 26. The measures given by him of the position of the 
lack spot do not agree with the position calculated by Mr. 
lind, although there ts less discrepancy between them and the 
alculated position than there is in the case of Pastorff’s observa- 
tion. Mr. Lind is disposed to think that neither Stark's nor 
Pastorff’s observations are to be depended upon.—Mr. Christie 
read a note on the displacement of lines 1n the spectra of stars, 
from which it appearea that the discrepancies between the results 
of his observatgins and those of Mr. Huggins only amounted in 
the case of most of the stais which had been given by him to 
some three or four miles per second. The meeting adjourned 
till June 9. 

Geological Suciety, May 24.—Prof. P. Martin Duncan, 
F.R.S., president, in the chair, —The following communications 
were read :—‘‘On the old glaciers of the northern slope of the 
Swiss Alps,” by Prof. Alphonse Fxvre. The author said that 
in existing glaciers two parts may be recoysised,—an upper one, 
the reservoir or feeding glacier, and a lower one, the flowing 
glacier. Applying this division to the old glaciers, it appears 
that in the glaciers of the Rhone and Rhine the flowing glacier 
which occupied the plain had a surface nearly equal that of 


the feeding glacier which was situated in the mountainy, _ Ile 
showed (1) thdt the Rhone glacier passed over several cB the 
chains of the Jura, and that the ice covering these, far frombeing 


an obstacle to the extension of the glaciers of the Alpsy’actually 
reinforced them, and served them as ve/ays, the glaciers of the 
Jura having carried far on the Alpine erratic blocks; (2) that 
the slopes of the upper surface were variable, and were null, or 
‘Rearly so, over considerable spaces. During their greatest exten- 
sion the Swiss glaciers came in contact with those of central 
Pine near Lyons; they united with those of the Jura, the 
5 Forest, and the Austrian and Italian Alps; they stretched 
from the plain of the Po to that of the Danube; and. further, 
for distances of we or 100 kilometres they nearly approached 
horizontality, Hence they resembled the glaciers of the interior 
of Greenland and Spitzbergen, so far as can be judged from the 
clear bonk Evidences of Theriodonts in Permian deposits 
elsewhere than in South Africa, by Prof. R. Owen, F.R.S. In 


this paper the author noticed some described reptilia which he 
believes to belong to his order Theriodontia. The genus Zure 
saurus wes founded in 1842 by Iischer von Waldheim upon 
some fragments of bone, including a humerus with a broad 
proximal end as in Kutorga’s 0, thopus ; and Fischer also noticed 
a humerus showing characters like those of Kutorga’s Brithopus, 
from the same locality as the portion of a jaw described under 
the name of Khopalodon Wangenheimii, Fischer. In 1858, EI. 
von Meyer described a skull from the Permian of the Oural, 
under the name of Afecosaurus uraliensts, as a Labyrinthodont ; 
and Eichwald referred this genus, with Kutorga’s Brithopus and 
Orthopus, to Fischer’s urosaurus, The author regarded 
Mecosaurus as truly Labyrinthodont ; whilst the Permian forms 
constituting Kutorga’s genus were referred to the Theriodont 
order. Irom the same locality as the above Kutorga describes 
Syodon biarmicum as probably a Pachyderm. Its teeth 
resemble those of Cyuodraco. Eichwald’s Deuterosaurus brar- 
micus is founded upon the fore part of both upper and lower 
jaws of a reptile, containing teeth with dentieniate or crenulate 
trenchant borders, the canines being large, especially in the 
upper jaw. Deuterosaurus closely resembles Cynodraco, and 
stiil more the Lycosaurus of the Karoo beds of the Sneewberg 
range. All the above are from the Permian beds of the Oural, 
and the author regards them as furnishing important evidence of 
the Paleozoic age of the Karoo series, in which the Theriodont 
reptiles are best represented. The author further noticed a 
Theriodont allied to Lycosaurus from ated sandstone, probably 
of Permian age, in Prince Edward Island. The remains include 
the left maxillary, premaxillary, and nasal bones; the teeth, 
implanted in distinct sockets, have sub-compressed, re-curved, 
conical, pointed crowns, with minutely crenulated borders. 
This fossil has been described by Dr. Leidy under the name of 
Rathygnathus borealis. ‘Thus, supposing the affinities of the fossils 
from the Oural and Prince Edward Island to be correctly deter- 
mined, the reptilia distinguished by mammalian characters are 
shown to have had a very wide range. Further, the author 
thinks that the Theriodont reptiles of the Bristol Dolomitic 
conglomerate may also prove to constitute a family in the Therio- 
dontic order. 


Physical Society, May 27.—Prof. Gladstone, vice-president, 
in the chair.—The following candidates were elected members 
of the Society :—Hlerbert Taylor, Rogers Field, and Channell 
Law.—Mr. W. Ackroyd read a paper on selective absorption. 
Two typical experiments were shown upon which a division of 
selective absorption may be based. In the first, light is trans- 
mitted through bichromate of potash at the normal temperature 
and again at about 200° C. ; and the spectrum of the transmitted 
light 1s examined. The widening of the absorption-bands which 
takes place at the higher temperature is traced to structural 
alterations. In the second experiment light is sent through two 
thicknesses of the same coloured solution, as, for example, sul- 
phate of copper, and in the greater thickness the absorption- 
band has widened out, but this is plainly not owing to any struc- 
tural alteration. That in the first experiment he proposes to 
term structural, and that in the second fransverse absorption, and 
he considers that these two kinds have not hitherto been suffi- 
ciently distinguished. Certain colour relations which exist 
among anhydrous binary compounds led the author to the con- 
clusion that the width of a structural absorption-band bears a 
direct relation to interatomic distance. The necessity for sepa- 
rating high temperature spectra from low was shown, and the 
bearing ot the subject on the study of organic colouring matters 
briefly alluded to.—The Secretary then read a communication 
from the Rev. R. Abbay, on certain remarkable atmospheric 
phenomena in Ceylon. The most striking of these is witnessed 
from the summit of Adam's Peak, which is a mountain rising 
extremely abruptly from the low country to an elevation of 7,200 
feet above the sea. The phenomenon referred to is seen at sunrise, 
and consists afparently of an elongated shadow of the mountain 
projecting westward to a distance of aLeut seventy miles. As 
the sun rises higher it rapidly approaches the mountain and ap- 
pears at the same time to nse before the observer in the form ot 
& gigantic pyramid of shadow. Drstant olyects may be seen 
through it, so that it is not really a shadow on the land, but a 
veil of darkness between the peak and the low country. It con- 
tinues to rapidly approach and rise until it seems to fall back 
upon the observer, like a ladder which has been reared beyond 
the vertical, and the next instant itis gone. Mr. Abbay sug- 
gests the following explanation of the phenomenon iThe 
average temperature at night in the low country during the 
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dry season is between 70° and 80° F, and that at the summit of 
the peak is 30° or go” F. 3 consequently the low strata of air are 
much the less dense, and an almost horizontal ray of light pass- 
ing over the summit must be refracted upwards and suffer total 
internal reflexion, as in ordinary mirage. On this supposition 
the veil must become more and more vertical, as the rays fall 
Jess horizontally, and this will continue until they reach the cri- 
tical angle, whex total internal reflexion ceases and it suddenly 
disappears. Its apparent tilting over on the spectator is pro- 
bibly an illusion, produced by the rapid approach and the rising 
of the dark veil without any Padua disappearance which can 
be watched and estimated. It will be evident that the illumina- 
tion of the innumerable particles floating in the atmosphere 
causes the aerial shadow to be visible by contrast. Another in- 
teresting phenomenon visible in the mountaia districts admits of 
an equally simple explanation. At times broad beams appar- 
ently of bluish light may be secn extending from the zenith 
downwards, converging as they approach the horizon. The 
spaces between them have the ordinary illumination of the rest 
of the sky. If we suppose, as is frequently the casc, that the 
lower strata of air are colder than the upper, the reflexion spoken 
of in the case of Adam’s Peak will be downwards instead of up- 

wards. If several is .Jated masses cf clouds partially obscure the 
sun, we may have several corresponding inverted veils of dark- 

ness like blue rays in the sky all appareutly converging towards 

the same point below the honizon. This latter phenom.non is 

called by the natives ‘ Buddha’s Rays.”—Prof. Dr. Forel of 

Morges, Switzerland, then give, in French, an acc unt of some 

interesting observations which he has recently made on the 

periodic waves which take place on the Swiss lakes and are there 

called ‘*Seiches.” It was long since observed that the waters 
of most of these lakes are subject to a more or less regular 1ise 
and fall, which at times have been found tu be as inuch as one or 
two metres. M. Forel has studied this phenomenon in nme dif- 
ferent lakes, and finds that it varics with the length and depth 
of the lake and that the waves are in every way analogous to 
those already studied by Prof. Guthrie in artificial troughs, and 
fullow the laws which he has deduced from his experiments. 
Most of the observations in Swit/e:land were made on the lake 
of Geneva, but that of Neucha el was found to be best fitted for 
the study of the sabject, possessing as it docs an cxtremely 1egu- 
lar geometric foim. The apparatus he cmployed was very scn- 
sitive to the motion o: the water, being capable of registering 
the waves caused by a steamboat halfan hour after it had passed, 

and five minutes before its arrival, and was so cunstructed as to 

eliminate the effect of common waves, and to register tle motion 
side by side with a record of the state of the barometcr, on pape 

kept in continuous motion, While he found the duration of 

waves to be ten minutes at Morges it was seventy minutes at 
Geneva, and this 1s explained Ly the narrowness of the nech of 
the lake at the latter place. This period he proved to be inde- 
pendent of the amplitude, and to be least in the shortest lakes. 

For shallow lakes the peniod is Jengthened and his observations 
slow that the period is a function of the Jength and depth and 
that Jongitudinal and transverse waves may coexist, Just as Vrof, 
Guthrie has shown to be the case in troughs. 


STOCKHOLM 


Academy of Sciences, March 12.—-Heir Rubenson coms 
municated a paper entitled ‘‘ Monthly and yearly averages of 
Temperature at the State Meteorological Stations during the 
Years 1859-1872."—-Iferr Smitt gave an account of a visit paid 
by Herr P. Olsson, assisted by a grant from the Academy, to Norre 
land for zoological research.—Ilerr Th. M. Fries gave an 
account of two reports made to the Academy—one by Docent 
Berggren, who had gone tv New Zealand for the purpose of 
studying its flora, and the other by Dr. Hellbom, who had 
made a ‘lichenological visit to Norrland.—The foll »wing papers 
were communicated :— On the influence of inequalities with long 
p-riod on the expression for the absolute perturbations of periodic 
comets, by Herr Gyldén,—Narrative of an expedition to Novaya 
Zemlya and the mouth of the Jenesei in 1875, with map, by 
Prof. Nordenskjdld.—On the simultaneous covariants of the 
fourth order and fourth class of two conic sections, by Prof, 
Byorling.—On sulphonaphtholid, by Prof. Cleve. —On the agion 
of pentachloride of phusphorus on f naphthol, by Prof. Gevg 
and Candidate Julin-Dannfelt.—On the estimation of nicx 
in nickeliferous magnetic pyrites, by Herr Ekelund.—Contribue 
tions to the knowledge of the development of Rajz, by Intendent 
Malm.—Contributions to the Orthopter-fauna of South Africa, 
by Prof, Stal. 
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PARIS 
Academy of Sciences, May 29.—Vice-Admiral Paris in 
the chair.—The following papers were read :~On the atomic 
constitution of bodies, by M. de Saint-Venant. There is nothi 
contradictory in regarding atoms as material points having all 
the properties of visible and tangible bodies, less extension, — 
New remarks on the real existence ofa matter formed of isolated 
atoms comparable to material points, by M. Berthelot. Ile gives 
reasons for withholding assent to MM. Kundt and Warburg’s 
view.-—On the salts formed by peroxide of manganese, by M. 
Frémy.—Observations on a basking shark recently caught at 
Concarneau, by MM. Gervais. This species (Sgualus maximus) 
is found but rarely in temperate waters. It has a number 
of flexible, elastic filaments (vf osseous nature) attached to the 
branchiz ; these sift the water, retaining the small animals as 
food.— Examination of the possible mechanical action of light. 
Study of the radioscope of Mr. Crookes, by M. Ledieu. The 
author’s theory (implying a special action of polarised light) was 
submitted to the test of experiment by M. Fizeau, but with negative 
results, Further experiments are promised.—The Caucasus and 
its mineral waters, by M. Frangois.—Intensity of gravity in the 
island of St. Paul, by M. Cazin. The apparent acceleration of 
gravity thcre exceeds the theoretical accelcration by roy, of its 
value. May not this affect astronomical observations av 4 n the 
radiometer of Mr. Crookes, by M. de Fonvielle. He describes 
experiments, whence he infers an impulsive action of Yght. M. 
Fizeau says thatif a bundle of solar rays fall on the instru- 
ment, limited by a screen so that they strike only the polished 
surfaces, the rotation is such that cach vane comes to meet thé 
rays instead of escaping from them, as would be the case if the 
light had impulsive force —On the Vhylloxeras of the leaves of 
the French vine, by M. J)clachanal.—On the laws of matter, by 
M. de Marsilly.—On a cumpressed air filter for water, by MM. 
Chanoit and Midoz.—On the transformation of elliptic functions, 
by M. Laguerre. --On the development in series of the functions 
Al(x), by M. Joubert.—On the charge taken by the disc of the, 
elec.rophorus, by M. Douhot. Ie describes an arrangement by 
which he verified the theoretical conclusion that the charge of the 
disc is proportioned to itsiadius.—Theory of spectra ; observations! 
on Mr. Lockyer’s lastcommunication, by M. Lecoq de Boisbaudran. 
All spectral lines change in relative intensity when the temperature 
is raised ; Mr. Jochyer’s theory would imply that each elemen’, 
is decomposed into as many more simple substances as its specs 
trum has lines. Considering the immense number of lines it 
certain spectra, such a view seems little probable. —On the con ' 
stitution of prophylenic monochlorhydrines, and the law @ 
addition of hypochlorous acid, by M. Henry.—Oa a quino 
acetate of calcium, by M. Gundelach.—Variations of the electri: 
state of the muscles 1n voluntary contraction and artificial tetanu , 
studied with the aid of the galvanoscopic limb, by MM. Mora 
and ‘Toassaint.—Anaesthesia by the method of intravenous inm 
jyections of chloral; amputation of the thigh; absolute sega 
Lility ; coasecutive sleep for sia houts; cure without any 
accideat ; by M. Oré--On frauds met with in the points of 
Jyghtn ng conductors, by M. Irancisque Miche’. 
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WALLACE’S GEOGRAPHICAT. DISTRIBUTION 
OF ANIMALS 


The Geographiial Distribution of Animals, with a Study 
of the Living and Faéanct Faunas, as Elucidatine the 
Past Chances of the Iearth’s Surfac. Py Alfred 
Russel Wallace. Two Vols. 8vo. (London: Mac- 

‘  millan and Co., 1876.) 

| ee question of the number and boundaries of the 

primary zoological regions of the Globe has recently 
been discussed by Prof. Newton in his article on “ Birds,” 
in the new edition of the “Encyclopadia Britannica,” 

' After remarks on the failure of previous writers to solvc 
this problem in a satisfactory manner, Prof. Newton 
comes to the conclusion that the outlines of distribution 
laid down in 1857 by Mr. Sclater, although founded only 

upon the study of the erratic class of birds, have “ not 
merely in the main, but to a very great extent in detail, 
met with the approval of nearly all those zoologists who 
have since studied the subject in its beating upon the 

; particular classes in the knowledge of which they them- 
sclves stand pre-eminent.” In point of fact, Mr. Wallace 
himsclf was one of the first naturalists to accept Mr. 
Sclater’s views on this subject. Writing from the reinote 
island of Batchian, in the Indian Archipelago, in March 

19850, after perusing Mr. Sclater’s well-known memoir on 

ie Geographical Distribution of Birds,’ Mr. Wallace says, 
in a letter to Mr. Sclater published in the first volume of 
the /é67s,? “ With your division of the earth into six grand 
_ zoological provinces I perfectly agree, and 1] believe they 

i be confirmed by every other department of zoology 
as well as by botany.” In the two excellent volumes now 

before us, in which are cmbodied the results of several 

I ears continuous labour upon this and kindred branches 

tof the same subject, it will be seen that Mr. Wallace has 
not altered his spinion. ‘The six great primary voological 
regions of the _Sobc proposed by Mr. Sclater in 1857 are 
fully adopted, apd form the basis of Mr. Wallace’s whole 
treatment of thg ubject. But one slight change even in 
th.trnomenclat! -e is made— that of substituting “Oriental” 


‘as the name of che fecjon embracing South Asia and the 
adjacent islands for Mr. SeJater’s term “Indian.” In 


fact, afler discussing the genera principles and pheno- 
mena of distribution and what little we a. vet know con- 
cerning the distribution of cxtinct animals, the main 
| portion of Mr. Wallace’s volumes is occupitq py an 
elaborate sermon on Mr. Sclatei’s teat, and on Rx appli- 
, cation to other classes of animals. The various Ph env- 
mena of life exhibited in the Palwarctic, [thioggan, 
» Oriental, Australian, Neotropical, and Nearctic re; 
‘ are treated of in succession, and their similarities 
their differences are discussed. To this is added a sk 
of the geographical distribution of the principal families 
_ of terrestrial animals arranged systematically, which 
» forms the fourth part of this important work. Of this 
f last portion, which is, in fact, a book of refe1ence contain- 


i 
' 






ing 4N account of the distribution of all the families, an 
* See “ Journal of the Proceedings of the Linnean Society,” Zoul 


» 130. 
7 Letter from Mr. Wall : ; ; , 
Birds. (Jdis, 1859, pp. a Ag coucerning the Geographical Distribution of 
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of most of the gencra of the higher animals arranged in 
systematic order, we propose to speak in a subsequent 
article, For the present we will confine our attention to 
the first three parts of Mr. Wallace’s work. 

The introductory chapter, with which the first volume 
of the “ Geographical Distribution of \nimals” is com- 
menced, although it states the obiect of the work plainly 
cnough to the mind of the scientific reader, seems a little 
too brief and concise to explain the nature of the 
problem under discussion to the general public. It must 
be borne in mind that the very idea of the existence of 
any regular laws of distribution is a novelty to most 
people-—even, we regret to say, to many who call them- 
selves naturalists. It is to be regretted, therefore, we 
think, that Mr. Wallace has not devoted a few more 
pages to the general explanation of the subject of which 
he treats, to the pointing out of the many subordinate 
problems which it involves, and in particular to the further 
explanation and definition of such technical terms as 
“ habitat,’ “ stations,” “range,” and “ representative 
species,” which confront us in some of the very first 
pages of his work. 

In his second chapter Mr. Wallace discusses the 
means by which animals are dispersed, and devotes 
a good deal of space to the question of migration. 
Now, migration is, ho doubt a very important pheno- 
menon, but whether it has much to do with the general 
theory of distribution appears to be rather doubtful. It 
occurs only in one or two groups of animals ; and, as 
Mr, Wallace himself observes, “we must, except in 
special cases, consider the truc range of a species to com- 
pyase all the area which it occupies regularly for any part 
of the year.” Migration, therefore, priniaaily affects the 
distsibution of a species within its own specific area, and 
only has to do with the general question of distribution 
so far as it may increase the tendency of a specics to 
vary its range. With Mr, Wallace’s views on the subject 
of dispersal generally we cordially agree. There can 
be no question that, in the “glacial epoch” and in the 
more recent geological changes which have taken place 
on the earth’s surface, the key of the present complicated 
phenomena of distribution should be sought, although 
many of them have had a much earhter origin. ‘“ Almost 
every mile of land-surface has been again aud again 
depressed bencath the occan ; inust of the great mountain 
chains have either originated or greatly increased in height 
during the ‘Tertiary period ; marvellous alterations of 
climate and vegetation have taken place over half the 
land-surface of the earth; and all these vast changes 
have influenced a globe so cut up by seas and ovcans, by 
deserts and snow-clad mountains, that in many of its 
moie isolated land-musses, ancient forms of life have 
been preserved, which, iu the more catensive and more 
varied continents have long given way to higher t ypes.” 

Mr. Wallace now proceeds to cnter upon the grand 
question of Zoological Regions, entirely sgnored, as he 
truly says, by the older school of naturalists. To them, 
provided they got the object, it little mattered whence it 
came. “The Brazils,” the “ Mast Indies,” or the “ South- 
sea Islands,” was considered ww p/e information as to the 
locality of any specimen, cven if it were thought neces- 
sary to give such information at all. How could such 


men appreciate the idea of Zoological Regions? They 
I 
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had a sort of vague notion that certain forms were pecu- 
liar to hot climates, and that certain others were only 
found in cold countries, but that was about all they knew 
or cared to know. Of the necessity of precise knowledge 


on the subject of locality they were absolutely incre- 
dulous. 


“ To the modern naturalist, on the other and,” as Mr. 
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Wallace most truly observes, “the native country (or 
‘habitat’ as it is technically termed) of an animal, or a 
group of animals, is a matter of the first importance ; 
and as regards the general history of life upon the globe, 
may be considered to be one of its essential characters. 
The structure, affinities, and habits of a species, now 
form only a part of its natural history. 

“We require also to know its exact range at the pre- 
sent day and in prehistoric times, and to have some 





Fic. 1,<-Forest in Borneo. 


knowledge of its geological age, the placc of its carlicst |‘surprise that the tropics of Africa, Asia, and America 


appearance on the globe, and of the various extinct 
forms most nearly allied to it. To those who accept the 
theory of development as worked out by Mr. Darwin, 
and the views as to the general permanence and immense 
antiquity of the great continents and oceans so ably deve- 
loped by Sir Charles Lyell, it ceases to be a matter of 


should differ in their productions, but rather that they 
‘should have anything in common. Their similarity, not 
their diversity, is the fact that most frequently puzzles us. 


Yet, in spite of the increased attention paid to locality 
by Swainson, Waterhouse, Strickland and all the more 
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highly educated class of naturalists within the last fifty 
years, it was not until 1857 that the plan of determining 
the great zoological regions of the earth’s surface not 
from @ priori reasons of heat and cold, nor from the ordi- 
nary views of geographers, but by the minute study of 
the actual ranges of the more important and best known 
groups of animals was suggested. Mr. Sclater’s Regions, 


NATURE 





167 


then originally established from consideration of the 
ranges of the principal families and genera of birds, were 
quickly applied by Dr. Giinther to reptiles and batra- 
chians, and subsequently by Mr. Sclater himself to 
mammals. Working from the same stand-point, various 
naturalists have of late years tried to improve upon 
them, amongst others Mr. Dlanford, Mr. Blyth, and 


A ann peer te. 


Fig. 2.—Scene in New Guinea. 


Prof, Huxley. Mr. Wallace will have none of these— 
nay, 80 convinced is he of the correctness of Mr. Sclater’s 
original “ happy thoughts ”—that he will not even listen 
- the inventor’s own emendations of his original regions, 

So that we do not violate any clear affinities ”—he 
observes, “or produce any glaring irregularitics, it is a 
positive, and by no means an unimportant advantage to 


have our named regions approximately equal in size, and 
with easily defined and easily remembered boundaries.” 

He therefore condemns “all elaborate definitions of 

inter-penetrating fronticrs ” and “regions extending over 

_ three-fourths of the land-surface of the globe” as “most 

| inconvenient—even if there were not such differences of 


| opinion about them.” He admits that the “most radical 
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zooloyvical division of the earth” is made by “ separating | 
the Australian regions from the rest,” and that the best 
natural division of the remainder is effected by cutting off 
the Neotropical region. We should then have threc 
primary zoological regions, which first Prof. ITuxley, and 
afterwards Mr. Sclater, in his oral Icctures on geogra- 
phical distribution secmed to consider as of nearly equal 
importance. On this Mr. Wallace remarks that “in 
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of animals that are sufficiently known to be useful for the 
study of distribution. As such Mr. Wallace selects the 
Vertebrata, the butterflies, and six families of Coleoptera . 
amongst the insects, and the terrestrial and fresh-water ! 
land-shells amonyst the Mollusca. Of these better-known ! 
groups he gives us tables of the arrangement which he . 
proposes to adopt for the illustration of his remarks on , 


i 


isolation and speciality, determined by what they want, 
as well as by what they posscss, the Australian and 
Neotropical regions are undoubtedly each comparable 
with the 1¢est of the earth. But in richness and varicty of 
forms they aic both very much inferior, and are much 
more nearly comparable with the separate repions which 
compose it.” After discussing this subject at some Icngth, 
and disposing shortly of Mr. Allen’s system of “ circumpolar 
zones,” Mr. Wallace comes to the conclusion that a con- 
sideration of all the facts zoological and paleontological, 
indicates that the gicat northern division, or ivc/oga, is 
as much more important than cither Australia or South 
America, as its four component parts are less important. 
He therefore reverts to the six original regions p1oposed 
by Mr. Sclater in 1857, as the most workable, and most 
conveniently adapted for the study of zoological distri- 
bution. 
Thus much having been settled, Mr. Wallace proceeds 
to point out the limits of the six great regions, and to 
i the sub-regions into which they may be best 
~le the latter part of this task there is 


ova 
“ 


me confessed that 


indicate u . 
divided. AS Tegiliuy ~ ee 
much difficulty. It must 
fons in many cases are 
ao ained: and that those adopted by cies fats 
in several instances open to serious an ee pie 
example, “ the great central mass of South An haa 
Ja to Paraguay” is constituted in the p 
Maes _ single division of the Neotropical region un er 
ie sae of the “ Brazihan Sub-region.” But there pat 
oe os doubt that within this area there are pacers 7 
three, distinct sub-regions which eames eee 
The fauna of south-eastern Brazil, so ade. y cae 
d by Prince Max. of Neuweid, Burmeister, 
ae ae other well-known naturalists, 1s very distinct 
Cae of the great Amazonian valley, and the oe 
i Orinoco. Many genera are ecu 
i . Se acne a whole host of representative 
sean ar functions within the respective 
areas. llerr von Pelzeln’s divisions of the Shae 
region, and those employed by ae 
Salvin in their papers ueaaene pare - : eee 
dings, are much mor é 
pra Wallace. We fear that in spite of Pucuanere 
on the subject our author has rather allowe : ea 
after uniformity to lead him astray and to induce 
restrict his sub-regions 


to four in each case. 
The chapter on Classification which next ean nae 
concludes the first portion of the work, sana mee 
ite remarks. A natural classification © animal 
re er, Wallace observes, of first-rate importance S 
dyecussing matters of distribution. But, aan “ he 
case of a few groups, We have by no ee y sete 
to a natural classification of animals, an sven ieee 
are, in the opinion of many naturalists, s y 
ees sie yee) Late ¢hevefare somc few of the classes 
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OUR BOCK SHELF 
Notes on Collecting and Preserving Natural [Tistory * 
Objects. By J. E. Taylor, E. F. Elwin, Thos, South- 
well, Dr. Knaggs, KE. C. Ryc, J. B. Bridgman, Pro’. 
Ralph Tate, Jas. Britten, Prof. Buckman, Dr. Braith- 
waite, Worthington G. Smith, Rev. Jas. Crombie, | 
W. H. Grattann, Edited by J. E. Taylor, Ph.D., 
F.L.S., I'.G.S., &c. (London: Hardwicke and Bogue, 
1576.) 
THIS is a republication of a series of papers from Scéence 
Gossip, and the names of the respective authors is a 
sufficient guarantee for the value and accuracy of the | 
information it affords, It is a very uscful book to put 
into the hands of young persons with some taste for | 
natural history but quite ignorant of how to collect and 
what to observe ; since it devotes as much space to the 


latter branch as to the former, and is thus a imore instruc- 
tive work than its title indicates. The subj@cts discussed 
are— geological specimens, bones, birds’ e lepidoptera, 
beetles, hymenoptera, land and fresh-wat 


res t shells, flower- 
ing plants, grasses, mosscs, fungi, licheng, and seawecds. 


a pity that a few other essays weieysnot obtaincd—on 

mariles, fresh-wat@; fishes, crustacea, 
minals, Bas to nave the book somewhat 
d sea-shells—SP Wyant.) ilistory Objects ;” 


. regards . - is 
Icte as reg cellent mle werk, and Is 


oes it is an Cx 
sted to encourage al incipient taste 
; morc pretentious 


ature than many en 

ipa on birds’ eggs, butterilies, and 
cd interesting 5 while those 

as likely to incite the 


e somewhat neglected 
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birds, ma 
spiders, an 
more compicte 
but so far as It § 
perhaps better ada 
tor the seed a n 

umes. The chap 
err are especially full an = 
on bones and fungi are valua e 
reader to take up the study of thes 
objects. 






LETTERS TO THE EDITOR 


‘nions expressed 

out rot hold himself responsible for opinion 
Bein Cop inlentt Nather can he undertake to Hetil 
if 3 correspond with the writers of, rejected manus : 
No notice 1s taken 


af anonymous communications. | 
The Harris Cubit of 


Karnak 
* ‘ 5 r 
i bit hitherto published aie more O 
NE ek series may be alder ane ty 
: lic, [ am indebted to Vr. 
: ‘esjon to examine this relic, oe zai 
se Peer whoo care it is placed in the Ba et es 
et ane with his usual courtesy, gave every Jacllly 
an ) : 
: e it on a 
eS igs were taken by laying this wenden milli- 
brass standard scale, divided to Se ies hat De ihe ecale. 
: vided face at rig ae , 
metres, With . hoe read the values of the divisions 7. ate 
seg and metres, giving four res To ied by Mr. 1. W. 
inches an ; ~cate has since been kindly verified by auch 
lhe Sree evden of the Standards, and its error 18 ate are 
Chisholin, W to affect the hyures here given; it : ee ie. 
Le ain Collection of Scentuhe Apparatus Seornae ¢ 
san s t South Kensngton of Kater’s standar ee aeimeas 
sae ] adings were mapped on ee eat obable error, 
Phe ith i 
; relully extimated, With ; 
ei hegre and ‘icant the Peete erage of 5 
2 are : e far from the limut of attal pea 
peer are but asmall fraction of those of the grad 
ye 
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all, at about 


Sune 22, 1876] 


ree 
—— 
—-— 


tions of the cubit, farther accuracy would be nearly useless, 
especially in view of the width and deficient symmetry of the 
dividing lines. 

The zero point of the series is adjusted so as to fit the normal 
scale of equal spaces deduced from it, with equal errors + and —, 


he series of palms. 
ont P [ritish Inches. 
Cubit Divisions. Normal Scale. 


End of rod —~'026 "000 
2°952 2 959 
5‘OL1 5°913 
8°873 8 869 

11°S520 11°326 
14°779 14°785 
17° 37°739 

Palms mache a at 

23°665 23°652 
20°605 206°608 
29°582 29°505 
327510 327521 
35'481 35°477 

Digit a at. “wie 30°T95 30°217 

Condyle ... 36°922 306°056 

Ligit 37 004 37°005 

Palm we 35407 Ribs ee | 

Condyle ... 30°00 39012 

ind of rod Joyo 4t°3co 


The average probable error of these delerminations of each 
line (omitting the ends) is ‘oooS inch, so that it may be called 
1 on the Jast place of figures here given. 

The total length of the rod is 41°428 with a probable error of 
+4 0025. Sir Gardner Wilkinson (and Queipo from him ?) 
states it as 41°30; fohn Taylor, 41‘460; and Col. Sir Henry 
James, 41°398. Thus the above determination falls between 
these threc authorities, and is in fact about reached by the pro- 
bable error of the mean of them. 

Besides the total Jength of the rod, the divisions must be con- 
sidercd as giving a value for the cubit. Weaving, therefore, for 
separate consideration the lesser subdivisions and ends, we will 
look only to the sevies of palms. As these were probably 
copied mechanically from another standaid, and were apparently 
not produced by stepping lengths on the rod, we should ascer- 
tain the mean value they give for a Normal scale, and their 
errors from it. ‘his carefully computed from these palm divi- 
sions is 41°390 for the eubit, or 2°956 for each palm ; and the 
average error of ‘ue palin divisions is 007 (the maximum etror 
is ‘o18), so the probable error of this value for the mean cubit 
is about ‘oo2z. ‘This average error of 44, Inch is” rather 
large, but not worse than would prabably be made at the present 
time im such work. Dy having a standard scale for comparison, 
hand dividinz may be done on a still longer rod with a quarter o} 
the error of this cubit, or even less; but as a mason’s measure, 
this cubit i. at least as accurate as modern cxamples. 

The digit divisions are remarhable ; the two last fit the 
Normal scale as accurately as the palms, but in making the 
divisions 36°195 and 36°922, the scale has apparently slipped 
away from that end of the rod about ‘028 ; and thus these have 
an average — error of that amount. The ends appear to have 
been Icft rather long, perhaps to allow for wear, being ‘026 and 
‘O1l too long respectively, giving an average surplus of ‘O19, 
This may be intentional, or may result from being copied froin a 
longer standard than the subdivided prototype, or may be mcrely 
anerror, In any case, the tolerable equality of the surplus at 
each end, seems to show that the subdividing was from another 
standard, and not by stepping successive distances, as the differ- 
ence is only g,'5, of the total length. 

In Queipo’s Metrology the value of each palm of this exam- 
ple of the cubit is stated to the millionth of a metre, two places 
farther than really measured, as they are mercly reduced from 
English inches and hundredths, with an occasional half-hun- 
dredth, ‘These values are all ahout 3}, too short (their 
tum being 41°3, as Sir Gardner Wilkinson’s statement), but 
otherwise they agree closcly with the serics given above ; and 
their mean ditference from it (when corrected for their general 
shortness) is ‘ort, or but little more than the hundredth of an 
inch to which they were originally read. 

If from the other eight or nine examples of the Karnak cubit 
the mean cuhit was deduced from the subdivisions, and the in- 
ternal errors of it thus obtained, we should have more knowledge 
of the accuracy of the earliest. known civilisation, a datum of 
much interest from a scientific and historical point of view. A 
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similar examination of the measures of classical and medieval 
times, including our ancient national standards of all kinds, 
would also give an idea of the accuracy which in various ages, 
and for various purposes, has been considered to be the utmost 
requisite ; & mavimum datum very different to that obtainable from 
other remains, which only show the amount of accuracy usually 
employed. Asa chapter of the history of science, now so much 
considered, this subject showld not he lanieer neglected. 
Bromley, Kent W. M. FLINnprers Petriz 


The Chemical Society 


Tur article which appears in Naturn, vol. xiv. p. 125, on the 
Organisation of the Profession ef Chemistry throws doubt on the 
expediency of effecting the proposed organisation through the 
instrumentality of a society which has solely occupied itself with 
the extension and diffusion of knowledge, viz., the Chemical 
Soctety. It farther proposes that as it would be a wide depar- 
ture from the functions which the Chemical Society has hitherto 
performed to undertake the appointment of a Board of Exa- 
miners, the Universities of Oxford, Cambridge, and London 
should be asked to co-operate in the matter, being already 
formed exanuning bodies, which would probably command and 
deserve greater confidence than a board nominated by a newly 
formed Institute, or even by the Chemical Society. 

On these remarks I beg to offer the followmp comments :~ 

1, The Chemical Society never has promoted the acquisition 
of snch knowledge and skill as are necessary for the discharge of 
such duties as a professional chemist is required to undertake. 

2. If the Chemical Society has performed all other functions 
but this—the fact is no argument against it appointing a Board 
of t¢xaminers, or of conferring some distinction on those who 
are capable of acting in the service of the public as chemists ; 
indeed, if this may conduce to the ‘general advancement of 
chemical science,” the Society, by not taking such steps, is 
scarcely fulfilling the duties for which it was originally founded, 
and by opposing any such scheme it may actually retard the 
progress of chenustry in this country. 

3. The writer of the article is apparently unaware of the fact 
that it wonld be very difficult to make any examination answer 
the purpose of testing a man’s shill and technical as well as 
scx atiiic knowledge in a satisfactory manner. An orpanisation 
scheme has been designed by a few gentlemen in conjunction 
with myself, so as to obviate examination as far as posstble, or, 
in other words, to extend the examination over a period of six 
years, Those of us who are teachers in medical schools, and 
paiticularly those who at times have had to take to ‘* coaching ” 
for a hvehhood, see the defects of a system which entirely de- 
pends upon examination as a test of qualification. Certainly no 
University examination would have the confidence of profes- 
sional chemists. There are many busine-s details besides 
pranting certificates of competency which an orp inisation of 
chemists would be obliget to undertake, as, for instance, im- 
posing such observances on the members as would tend to sup- 
press objectionable practices which are somewhat too common at 
the present time. 

The Chemical News for June g contains a sketch of an organi- 
sation scheme, and the conditions of admission for original 
members are there set forth, If the (hemical Society as a body 
agrees to accept such a scheme, by all means let it do so, but it 
does not appear clear whether the qualified Fellows of the 
Society could constitute a separate body, managing their own 
affairs, within the Society, without the interference of other 
Fellows not of the same class, 

British chemists are now in request all over the world, Japan, 
India, China, Canada, and California, and some mark of dis- 
tinction as ‘* chemists” which those who go abroad might carry 
with them would be valuable to them and enhance the value of 
the science in this country. Witter Noget LARTLEY 

Scientific Club, 7, Saville Row, W. 
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Lectures on Meteorology 


IN these days of the rapid development ot the standard 
sciences, and the multiplication of their offshoots into con- 
siderable sections nearly as Lig as their originators, it may not 
be inappropriate to represent the claims of meteorology for a 
separate existence apart from others, As geology and mineralogy 
have becn developed ont of the natural history of former times, 
su it may obviously be suggested that meteorology might | be 
detached from natural philosophy with which it has been 
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hitherto connected, and be ,taught asa sepatate science on ifs 
own merits and usefulness, and extent of practical application. 
It is therefore proposed that meteorology might constitute a 
separate course of lectures, theoretical and practical, at our col- 
leges, where might be expounded its bearings on navigation, 
agriculture, human health, and engineering. To it might also 
be attached the sciences of ventilation of buildings, as barracks, 
factories, and mines, and hydrology, or a knowledge of ocean 
and sea currents, and ice drifts. 

The foundations for such a professorship in scientific materials 
have, it is suggested, now reached a sufficient weight and bulk 
as to furnish ample occupation, and to be of universal interest 
and general application. 

eather observatories, now numerously established, will 
require superintendents and assistants, captains of ships would 
be benefited by some scientific knowledge of the winds and 
waves, and farmers would find meteorology useful for the suc- 
cessful tillage of the soil. 

Again, overscers of mines would derive some good from a 
knowledge of the mechanism of the currents of the air they have 
to regulate in ventilation, and engineers of waterworks would 
require to know the variability and extent of rainfall for the sites 
and construction of their reservoirs. 

Finally, the science of the weather is of most importance 
of all to thase who have to fulfil the duties of health officers in 
our great tuwns, and climatology is more than ever studied by 
the physician having to give advice to the numerous invalids 
who now travel abroad for the sake of restoration of health by 
change of air and scene. 

In order to facilitate the accomplishment of this object, it is 
suggested that some means should be taken to originate a fund 
to defray the cxpenses of such a course of lectures, either in 
London or Edinburgh, both of which citics have meteorological 
societies which might lend their influence to promote such 
schemes of scientific development,, 

The class of men to whowl resort might be suggested for 
patronage of this proposition would most likely be shipowners, 
Jandowners, and boards of health, either for the study of their 
self-interest or for the benefit of the public. SPES 

Edinburgh, June 


THI BRITISH ASSOCTATION--GLASGOITT 
MEETING 
HE arrangements for the reception of the British 
Association are fast progressing towards complction. 
The Executive Committee mct on Tuesday, and the fol- 
lowing is a brief sketch of the work which has been 
done :— 

Finance Committee.— The total sum subscribed to the 
Guarantee Fund amounts to £6,559 Ios. 

Museum Commitive—This Committce;has arranged as 
follows :— The Geological Exhibition will be accommo- 
dated in the Corporation Galleries, Zoology and Lotany 
in the lower Queen’s Rooms, and Archzeology, &c., at the 
University. These exhibitions will be large and complete, 
and arrangements havebeen made for keeping them open, if 
desired, for some time aftcr the mecting of the Association. 

Local Industries Commneittec.—'This Committee has 
three sub-committees—one for Machinery, one for Che- 
micals, and one for Textile Fabrics—and the materials 
for a highly instructive exhibition are being collected, 
which will be held in Kelvingrove Museum, where there 
is already a general museum of considerable size and 
variety. . 

Reception Committee —Already a number of distin- 
guished persons have been invited and have accepted 
invitations. Among these are the President-designate, 
Prof. Andrews, of Belfast, who will be the guest of Sir 
William Thomson, the present President, Sir John 
Hawkshaw, who, with Lieut. Cameron, the African ex- 
plorer, will be the guest of the Lord Provost. The Duke 
of Argyll, one of the Vice-Presidents, will be the guest of 
Prof, Blackburn. 

Arrangements have been made with all the leading 
railway companies in England and Scotland to facilitate 
the visits of strangers and their stay in Glasgow, A 
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guide and handbook for Glasgow and the West of Scot- 
land is being prepared under the gencral editorship of 
Dr. Blackie. 

The following places have been sccured for the use of 
the Association :--The University, where, as at present 
arranged, all the Sections except the Geographical and 
Ethnological Section (Section I) will meet, Section E 
meeting in the large upper hall of the Queen’s Rooms. At 
the University, also will be the Reception and Refreshment 
Rooms. Kelvingrove Muscum.—This will be the recep- 
tacle for the exhibitions of machinery, of chemicals, and 
textile fabrics. Queen’s Rooms.—Here will be held an 
exhibition of the zoological and botanical collections of 
the district, and here also the mectings of Section FE will 
take place. The upper Corporation Galleries will be filled 
with a geological exhibition, there being no room at the 
museum at the University to accommodate more than the 
Archeological Section, in addition to the permanent and 
temporary exhibits already arranged there. The City 
Hall and the Botanic Garden Palace have also been 
secured for the use of the Association. The Chambers 
of the Association, where all inquirics may be made, will 
be found at 135, Buchanan Strcet. 

A great many of the citizens have indicated their wish 
to receive guests, and a list is being drawn up of expected 
visitors, from which guests may be selected. Notice of 
its completion will be given by advcrtiscment in the news- 
papers. 

Fiaxcursion Committee—lt has been arranged that ex- 
cursions will take place on Saturday, the 9th, and Thurs- 
day, the 14th of September, to the following among other 

laces: Arran, lachlomond, Loch Fyne, and the Holy 

och, Coatbridge, and Paisley. Mr A. 1. Stewart has 
placed his yacht at the disposal of the Association, as has 
also Mr. Duncan of Benmore, for dredging eapcditions. It 
is intended that there will be at least onc dredging excursion 
to the Firth of Clyde, or other suitable place. Mr, 
Duncan will also reccive at Benmore a party of 100, who 
go the round by Loch Fyne, for whoin he has arranged a 
delightful excursion. Mr. Martin of Auchendennun will 
receive a patty at dinner there, and Mi. Camphell of 
Tulliechewan and Mr. Matheson of Cordale have also 
intimated their desire to show hospitality to members of 
the Association visiting Dumbartonshie. Mr. Ellis will 
entertain a party at luncheon at Coatbridge after inspec- 
tion of the North British Wireworks, and Sir Peter and 
Mr. Thomas Coates are capected to do the same at Paisley. 


ABSTRACT REPORT TO “NATURE” ON EX- 
PERIMENTATION ON ANIMALS FOR THE 
ADVANCE OF PRACTICAL MEDICINE! 

I}, 

Fixfertnuntatian with the forms of Tyveperdon gigan- 

feum, er common Luffefhalt, 

ii 1853, while the study of the art of producing safe 

anwsthesia was fresh upon me, my attention was 
directed by my friend, Mr. H. Hudson, to the fact that in 
the country the owners of bees rob the bec-hive of its con- 
tents of honey and wax after they have stupefied the bees 
by driving into the hive the smoke of the common puff- 
ball— dycoperdon giganteum, It struck me at once that ] 
ought to ascertain whether the stupefying agent which is 
given off in the smoke would act as an anzsthetic on the 
higher animals and on man, and whether a new anc 
safer anasthetic than chloroform was contained in it 

The results of this research, some of which I published ir 

the Association Medical Fournal in 1853, showed that thi 

narcotic agent present 1s indeed a true anesthetic, anc 

that all animals may be narcotised by it, but that owin; 

to the mode in which it has to be administered, it canno 

conveniently be applied to man, All the lower animal 

about to be subjected to operations of any kind, surgica 
t Continued from p 152. 
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or physiological, could, I found, be rendered insensible by 
this agent safely and inexpensively. I invented a room 
or chamber in which animals could be placed so as to 
be exposed to the anasthetic, and I introduced the use 
of this method of anesthesia. From time to time 
during the past twenty-five years, many necessary sur- 
gical operations have been painlessly performed on 
domestic animals under this anzsthesia, and almost all 
my own physiological experiments which would have been 
painful have been conducted under it without pain. Some 
other physiologists have followed me in this procedure, and 
have introduced the puff-ball narcotising box into their 
labora‘ories in order to save pain from experiment. In 
these ways the simple experimcntal research derived from 
the observation on the bees has proved doubly useful. 

While these rescarch-s were first being pursued a friend 
of mine came to me in great distress because his spl.ndid 
and favourite retrizver dog had been bitten by a rabid 
dog and was now stricken with rabies. IIe asked me to 
destroy his dog in the kennel, as nobody dared to remove 
the animal. I carried out the request at once by simply 
closing the duor of the kennel, covering it with a horse- 
cloth, and letting the clarificd and condensed fumes 
from the burning lycup:rdon pass into the kennel. The 
animal Japsed quickly into sleep and dicd without a 
strugg'c. I belicve this was the first time in the history 
of science in which anasthesia had been employed inten- 
tionally and systematically for the painless extinction of the 
life of the inferior animals. 1 shall show in a future note 
the singular importance of this application. 

Research with Carbonic Oxide. 

The observation that the smoke of the burning lyco- 
‘aoa would produce aucesthesia in the higher animals 
ed naturally to an inquiry after the agent that was at 
work in creating the insensibility. I commenced to 
make un analysis of the smoke in order to determine 
the question, but was forestalled in discovery by two other 
experimenters, the late Dr. John Snow,-- so well known 
for his researches in anesthetics, and as the author of 
the water thcory of cholera,- and by the late Thoin.on 
Herepath, one of our moot promising young chemists. 
These tuo gentlemen alinost simultaneously discovered 
that the vas called carbonic oxide is present in the smoke 
of the lycoperdon. This was a new hght, and led me to 
study the action of carvonic oxide on animal life. I 
found that this a;ent, a colourless and inodoious gas, 
produced insensibility in precisely the same way as the 
purified smvke of the puft-ball. I found that when the 
combustion of the puff-ball was made so perfect that no 
carbonic oxide was formed, there was no anwsthesia in- 
duced by the purified fuines, and so the fact was rendcred 
clear that the special anwsthetic in the smoke is the gas 
In question. I estimatcd also the proportions of carbonic 
oxide that could be breathed in the atmosphere, and the 
cff.cts of the yas in larger and smaller proportions on the 
lower animals and on mysclf. 


Experimentation in Relation to Diabetes from Breathing 
Carboute Oxide. 

In conducting the observations on the action of carbonic 
oxide on living bodies, I wus Icd to cxamine the animal 
secretions, and to my surprise | found that the renal secre- 
tion of an animal subjected to the gas yielded evidence 
of glucose or grape sugar. The fact was of such import- 
ance I was compelled to follow it up until 1 had quite 
establishcd it, and had proved that by the inhaling of this 
active gas, a temporary attack of the diseasc known 
ae, as diabetes, which in the human subject is 
eel fatal, could always be artificially induced in the 

a In a further experiment I found that the inhalation 
o' common coal-gas diluted with air would produce the 
same Condition, an cffect caused by the carbonic oxide 
which is always present in coal-gas. The same has sub- 
sequently been observed in a human subject accidentally 
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exposed to the gas. The ultimate value of these obser- 
vations has yet to be proved. When I first published, in 
the Medical Times and Gazette, on March 22, 1862, the 
fact of the artificial production of diabetes by carbonic 
oxide, nine years after I had first observed it, it was 
looked upon rather as a curious than a practical demon- 
stration. JI have always felt that though it did not seem 
to offer any immediate practical result, it must some day 
be useful in throwing light on the origin, or at least on 
onc origin of a fatal malady. Quite recently Dr. Pavy 
has published some valuable details on the production of 
diabetes by the same means, that is to say, by making 
animals inhale carbonic oxide, and he has been able to 
arrive at some clear ideas on the question of the chemical 
changes that are involved in the process. We may fully 
expect to receive from him further valuable information. 

I waita moment at this point to observe that the history 
of experimental research given in the last nete illus. 
trates forcibly the value of what may be called the acci- 
dental observations that are picked up in the course of 
experiment. Who ever would have drcamed that from 
a practice cf stupefying bees in order to rob them of their 
honey, a practice which has been carried on by the vulgar 
for many centuries, would coine the discovery that the 
higher animals, and even man himself, can be made to 
produce glucose, and that they may become afflicted with 
the symptoms which characterise a destructive disease 
from a simple perversion in the animal chemistry induced 
by the smoke of the burning puff-ball ? 

Experimentation with Oxygen Gas. 

The experiments with carbonic oxide led me to a series at 
experiments with oxygen gas. The late Sir Benjamin Brodie 
and Mr. Broughton, in their experiments on this same sub- 
ject, had observed that when animals are placed in pure 
oxygen they die,with symptoms of slecp, as if they were 
narcotized, although the products of respiration are re- 
moved. Hence for many years oxygen gas, on which we 
depend for life, was believed to be a narcotic or sedative 
poison. In my eaperiments inany new facts came out 
which modified this view. In the tirst place I found that 
some animals, such as frogs, wil] live in oxygen as readily 
as in common air ; that herbivorous animals wil live in it 
if it be kept supplied to them in fresh current, but the 
carnivorous animals will not live in the pure gas for a 
long time without becoming drowsy and insensible and 
without undergoing changes of their blood, which are 
fatal to life owing to separation of the filbrine within the 
vessels. The most important observation, however, which 
I made on the subject of the cffects of oxygen, is the 
following :—I found that a narcotic action of the oxygen 
is produccd, however pure from the products of respira- 
tion the oxygen is maintained, whenever it is breathed 
over and over again by being passed backwards and for- 
wards thiough the chamber in which the animals breathe 
it. Subjected three times to this passaye throush the 
chamber, though it be purified so fully from carbonic acid 
that it contains less of this gas than the common arr, it 
fails to support the active life of all common animals 
excepting frogs. In a word, the oxygen assumes a negative 
condition in which i't will not support living function. In 
a report on these researches, madc to the British Associa- 
tion for the Advancement of Science, at the Oxford 
meeting in 1860, 1 defined this state as one in which no 
new poison was produced, but in which the oxygen lost 
some principle or property by which in its fresh state it 
sustained the animal life. 

The lessons taught by these observations extend to the 
human family. They show that if the oxygen of the great 
atmospheric sea in which we all breathe should froin any 
cause assume this negative condition, it will fail to sustain 
the active life. ‘They explain the depressing effect of 
breathing over again the same air in close and badly 
ventilated rooms. They throw a distinct light on that 
“epidemic condition” of the atmosphere, which, since 
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the time of Sydenham has bcen noticed, but never ex- 
plained, in which diseases of spreading type extend 
uncontrolled when once they are started on their course. 
In the artificial negative atmosphere which I produced in 
the manner described above, I observed that dead animal 
and vegetable substances underwent rapid decomposition, 
and that slight wounds on living bodies became foctid. 

There followed upon these observations other scries, in 
which the effect of the forces of heat and electricity were 
tried in order to determine whether they would modify 
the condition of the negative oxygen in respect to its life- 
sustaining power. The result of these inquiries was to 
prove that cold added to the negative effect and quickened 
the narcotism, while a raised temperature, a temperature 
of 75° ¥., delayed the narcotism. 1 also discovered that 
the passage of clectiical sparks through the negative yas 
restored it to its full activity. 

In yct another serics of inquiries oxygen, under the 
influence of the forces of heat and electricity, was rendered 
active until its sustaining power was destroyed by an 
opposite process, viz., by the activity with which it entered 
into combination with the blood. In this manner the 
action of ozone was observed on animal bodies, and the 
quickened state of the circulation and over-action which 
the oxygen in this active state produces were defined. 
The local action of ozonized air on the air-passages and 
nostrils in the human subject was tested on Dr. Wood 
and myself, and the peculiar catarth and headache which 
follow the inhalation of ozonized air were described from 
our own personal eapciiences, 

The whole of these inquirics on the effects of differing 
physical conditions of oxygen were full of the most useful 
practical information in reference, it not actually to 
disease, to the mode in which surrounding atmospheric 
conditions modify the course of discase. They indicated 
how men and animals living in the large atmospheric sea 
are influenced by the action of the great forces of nature 
on the vital oxygen. Thcy have taught me so much that 
I could, if I had the means, build a hospital with such 
appliances for modifying the air, that the course of some 
diseases might be governed towaids recovery by the 
simple manavement of the physical conditions of the 
atmospheric oxygen. In a future and more advanced 
day of scicnce, this method, the basic principles of which 
are here sketchcd out, will be an approved and positive 
method of treatment. Even now, under the greatest dis- 
advantayes, from want of organised plans, I have been 
able to render useful service to the sick from the expe- 
rience gained by the experimentation. 

BENJAMIN W. RICHARDSON 
(Zo be continucad.) 


THE CRULLTY L0 ANIMALS BILL 


Ts the House of Loids the Government “ Vivisection 
Bill” was discussed in a full Committee on Tucsday. 
The Marquis of Lansdowne began by a very temperate 

remonstrance against the Government going so far 

beyond the recommendations of the Royal Commission 
on the subject. lis speech (which is fairly reported in 
the 7Zmes) is by far the best for knowledge and for sense 
that has yet been made on the Bill, but the provision 
against which he especially protested —the licensing of 
places as well as of persons—though warmly supported by 

Lord Kimberley, still remains part of the Bill, This pro- 

vision scarcely affects physiologists as such, but may be 

a means of scrious annoyance and hindrance to strictly 

medical cxperiments, on, for instance, the contagion of 

disease or the action of drugs, and would have made the 
experiments by which Jenner freed the world from the 
plague of small-pox impossible. 

On the first clause Lord Carnarvon stated that the title 
will be altered from “An Act to Prevent Cruel Ixperi- 
ments upon Animals” to “An Act to Amend the Law 
telating to Cruelty to Animals,” zc, the Bill no longer 
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pretends to prevent alleged cruelty by scientific men in. 
this country, inasmuch as the charge has nct been in a} 
single instance maintained, and only provides that inflic- 
tion of pain on an animal shall not be screened by the 
excuse of a scientific object, if the delinquent does not | 
hold a certificate from the Secretary of State that he is a 
competent person to conduct experiments on animals 
boy: all possible humanity and with ability to make them 
useful. { 
After some desultory conversation on the definition of | 
the word “animal” (in which one Minister of the Crown ? 
committed himself to the opinion that some creatures can } 
feel when their heads arc off), the first important amend- " 
ment was moved by Lord Rayleigh, supported by Lord . 
Cardwell, and accepted, after discussion, by the Ministry. ; 
‘The Bill now, therefore, actually recognises the pursuit of 4 
knowledge as equally worthy of respect with that of, 
medicine, and both as entitled to some small share of the : 
immunity accorded to the pursuit of wealth or of amuse- 
ment. In other words, while the members of the House’ 
of Lords have all their lives been vivisecting their animals 
without anesthetics for fun, they are now pleased to’ 
allow physiologists to do the same under many limit-' 
ations for the advancement of science. This admission 
was actually opposed by Lord Coleridge ina speech which 3 
was forensic and sentimental in the worst sense of the’ 
words. 
In the fifth clause, exempting cats and dogs from all! 
experiments (even when painless) if undertaken for phy-' 
sioloyical or medical purposes, the Government accepted! 
the amendment of the Earl of Harrowby, to include horses, : 


asses, and sroles-<endidielie Sac Drovision ; but admitted 
a proviso for these animals being avalleble on special 
certificate from the Secretary of State when absolutely 
necessary for some special investigation. On this clause. 
the Earl of Airlie made a sensible speech, but he was 
not supported by the peers on the Royal Commission, 
whose report was implicitly condemned. The other 
clauses were rapidly run through, the Earl of Portsmouth 
making a successful attempt to obtain some recognition 
of the necessity of studying the diseases of animals as 
well as of man. The absurd regulation which, appa- 
rently by an oversight, subjected registered and inspected 
laboratories to the police visitation intended to prevent 
experiments in unregistcred places, was amended without 
discussion, and the Bill is now probably in the furm in 
which it will be laid on the table of the House of 
Commons. 

Some of its rhost glaring contradictions and absurdities 
have been remedicd ; and, if worked by a reasonable 
Home Secretary, competent inspectors, and physiologists 
as humane as the ten or twelve gentlemen who now possess 
laboratorics in the three kingdoms, it will probably do 
good. But the whole discussion shows the folly of leyis- 
lating to satisfy unreasoning clamour, and the hopeless- 
ness of Parliament dealing in detail with a subject of 
which almost all its members are profoundly ignorant. 

The reasonable plan would have been to register labo- 
ratories, and give certificates to persons duly recom- 
mended; to inspect them carefully; to withdraw thc 
licence on any abuse being proved ; and then to extend 
‘“‘ Martin’s Act” so as to apply to all cruelty to animals 
whether domestic or wild, whether performed with a bad 
object or a good one, so long as the delinquent did not 
hold a certificate. This would have been in accordance 
with the recommendations of the Royal Commission 
would have given far less trouble to Home Secretaries 
and to physiologists, and would have been a more effectual 
provision against cruelty. But Parliament has nothing 
important to do, the Government are in want of popula: 
applause, and very few have the patience or the candow 
to learn the true state of the ,case; so that we must be 
content to hope that the Bill will do less harm than was 
at first inevitable. 
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A MUSEUM FOR INDIA AND THE COLONIES 


a the mecting of the International Congress of 
2 Orientalists in London in 1874, Dr. Forbes Watson 
read a paper in which he described (see NATURE, vol. x. 
p. 421) the plan of an Indian Museum, Library, and 
{nstitute. This paper was afterwards published (sce 
NATURE, vol. xi. p. 413). Dr. Watson has just published 
a pamphiet? in which the proposed India Museum and 
Institute has very naturally expanded into an Imperial 
Museum for India and the Colonics. What Dr. Watson 
proposes is that on the site of the old Fife House, 
on the Victoria Embankment, at the Thames end of the 
ieee Northumberland Avenue, a large and suitable buid- 
ing should be erected, to consist of two divisions, one 
devoted to the interests and products of India, and the 
other to those of the various Briush Colonies. The hbrary 
and collections which already exist in connection with 
Incia are acknowledged to be of great value and import- 
ance, and their location in an appropriate building in a 
central position would greatly increase their usefulness. 
The arrangement at South Kensington is of course only 
teinporary. Now that Dr. Watson has proposed a plan 
for an institution which would do for the other colomes 
what the India Museum and Library attempt to do for 
Indta, one wonders why steps have nut been taken long 
ago to supply what appeus to be arewd want. The sub- 
ject has, however, cneaged for years the attention of those 
who take an active interest in the Colonics, and several 
of the Colonies have gone so far as to vote money for the 
establishinent of a Colonial Museum im London. Few 
people realise the importance of the Colonies to Britain ; 
their extent, populauion, and the value of their com- 
mercial transictions are forcibly cahibited by Dr. Wat- 
son in his pamphict, which we would recommend those 
to read who wish to have some idea of the values 
of the Colonies to the mother country. Itrom a scien 

tic paint of vicw such an institution as is propos d 
would be of yrett interest and value. Buitish Colonies 
are to be found everywhere over the surface of the 
alobe, and embrace all climates and every variety 
of natural producuons. Students of natutal science 
would find a properly arranged collection of our colo 

nial proluctions of great use, especially if combined 
with a proper library, and no better method could be 
devised of educatmg the public generally as to the 
extent, importance, physical condition, and natural pro- 
ducts of “ Greater Britain.” 


Dr, Watson shows that from every point of virw, | 


political, commerciil, and scientific, the establishment ot 
such an all-embractne Imperial Institute would be of the 
greatest benefit both to this country and her Colonies, 
and would no doubt serve to bind them more closely 
together. We are sure his scheme necds only to be 
known in its detuls to recommend itself to the public, 
and we are confident that if steps were taken to move the 
proper quarter, the accomplishment of the scheme would 
be only a qucstion of time. ‘he Colonies themselves are 
willing to bear a share of the expense necessary, and 
it would only he fair that this country, through the 
Government, should meet the Colonists as far as it can. 

Into the details of Dr. Watson’s plan we have not space 
to enter. There would, as we have said, be virtually two 
museums undcr one building. In the division devoted to 
the extra- India Colonics, the museum representative of each 
Colony would be kept distinct, so that the whole would be 
rather a federation of museums than one museum. ‘hen 
there would be a Colonia) Library and Reading-room ; 
Provision would be made for giving a home in the Insti- 
tution to the Asiatic Society and the Colonial Institute ; 
by means of “Trade Museums,” a full representation 
would be given of Colonial produce, and in the proposed 


“The Imperial Museum for India and the Colonies” By J. Forbes 
Watson, M.D., &c., Director of the India Museum. (Allen and Co.) 
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institution the offices of the various Colonial agents now 
dispersed over London could be established. The advan- 
tages of such an Institution are weil summed up by Dr. 
Watson in the following paragraph : - 

“The combined India and Colonial Museums, estab- 
lished according to the above plan, would in every way 
become a living institution worthily representing the past 
history and the present resources of the British Empire 
throughout the world. Such an institution would afford 
not only exhaustive materials for study and research, but 
would hkewise be suitable for r ference by the Indian and 
Colonial authorities, by men of business or of letters, and 
by officials or emigrants intending to proceed to India or 
the Colonies, ‘Thus it would be instrumental in finthering 
actual work or business, whether scientific, poliueal, or 
cominercial. At the same tne, through its co-operation 
with the Asiatic Society and the Colonial Institute, through 
its reading-room, its lectures and pub'icitions, through 
the Trade Museums and other typical collections distri- 
buted all over the country, as well as throughout the most 
important places in India and the Colonies, all the infor: 
| mation would be rendered available to the whole 

Tt. 2 4a) PD. 


FERTILISATION OF FLOIVERS BV INSEE 
NIV. 
Flowers Fertilised by the Wines of Lutter, 

IN ny founer articles many plants are referred to which 

are ferulised by butterthes, whose proboscis, head, 
legs, or whole underside comes into contact with the 
anthers and stigmas of the flow 19 visited ; but hitherto no 
plant has been known which is fertilised by the flattunmyg 
wings of butterflles. My brother, Fritz Muller (It yaby, 

Proy, St. Catharina, Brazil), has lately observed a specs 
Of fled ychewm (Piperaceee) whose biignt red sccutless 
flowers, opening jn the mommy, are won lerfully adapted 
to this manner of ferthsation.  L give his description, as 
far as possible, in his own words, 

The flowers of this Hedychian are collected in groups 
of 4-6, which are enveloped by 2 common biact ; inevery 
vroup only one flower is ever developed at the same time, 
Uns commonly fading before the neat one bas opened. ‘The 
| groups of flowers are arranged in al ernatiug whorls, cach 

consisting of three groups (Fig. $y); the spike thus 
formed reaches 0°25 metre in Jength, aod is composed of 
_ six longitudinal rows of flowers, each row contatnin 
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The corolla tubes, about o'03 m. Jong, o'5 and 1 mm. 
wide, are completely enclo-ed by the very tiin common 
biact; morcovel, each by its calyx closely embracing it, 
by its special bract and portly by the bracts of the older 
flowers of the same group, Thus the honey, which on the 
inorning of the first day fills up about one-thud, on the 
morning of the second day about two-thirds of the length 
of the tube, ts excellently protected from beiny stolen by 
piercing the tube, of which some Apid.v, especially Hylo- 
copa, are exceedingly fond. ‘The flowers are placed nearly 
horizontally, the stamen a little above, the lip a little 
below a horizontal plain intersecting the cutrance of the 
honey-tube. The lip, which in other species of He- 
dychium is expanded level and almost sessile, is 
here long stalked, and rolled up into a channel of ool m, 
in length provided with a funnel-shaped entrance. The 
entrance of the lip-channel (Fig. $89 4) being about 
equally distant from the two longitudinal rows of anthers 
and stigmas Fig. 89 (4, C) between which it is situated, 
both rows are alike struck by the wings of the butterflies 
flying on and off. 
The filament is 47 mm. long on the forenoon of the 
first day and somewhat bent upwards, so that the pollen- 
| covered side of the anther looks outwards or even a litle 


t Continued frum vol. xiii. p a9¢. 
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upwards (hence the stigma looks upwards or even obliquely 
backwards) ; on the morning of the second day it is 50mm. 
long, straight, and the stigma looking forwards; by the 
morning of the third day the flowers bend aside and wither. 
Consequently on the first day the anthers, on the second day 
the stigmas are more liable to be struck by the wings of 
the butterflies, although the stigmas seem to be capable of 
being pollinated already during the opening of the flower. 
The pistil, as in other species of [edychium, is inclosed 
in a completely closed channel of the corolla tube (Fig. 
go) and of the filament (Fig. 91); the funnel-shaped 
stigma (Fig. 92), secreting plenty of fluid and bordered 
ny el (Fig. 93), slightly overtops the anther (Fig. 
Q, $z.). 

By the morning of the second day all bees and butter- 
flies with a proboscis of more than lomm. Jong would 
be enabled to obtain at least a little portion of the very 
sweet honey from out the opening of the corolla- 
tube; whereas from the more conveniently situated 
opening of the lip-tube the full store of honey can be 
reached only by a single species cf the butterflies of 
Itajahy (as far as their proboscides have been measured 
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Fic. 89.—Hedychium. Two alternating whorls, each consisting of three 
groups, each group containing from four to six flowers, of which only 
one or two are developed. Half natural size. 1. Flowers on the first 
day. 4. Flowers on the second day. Jn most flowers only the lip and 
the stamen with the stigma are drawn. a, anther ; s¢, stigma. 


by my brother), namely, the males of Cadidryas Philea, 
with a proboscis from 36 to 43 mm. long.’ 

This was indeed the most assiduous of all visitors. It 
was always sucking out of the lip. Scarcely less frequently 
were the flowers visited by Cadlidryas Eubule g, always 
sucking in the same way, with a proboscis from 27 to 
30 mm. long (a female, caught on these flowers, had a 
proboscis only 24mm. long). Callidryas Trite g, on the 
contrary, with a proboscis 18 to 20 mm. long, seems always 
to suck immediately out of the corolla-tube. Callidryas 
Statira $ (19 to 21 mm.) mostly sucks in the same way ; 
but sometimes also from out the lip. Callidryas Argante 
being very rare during the flowering time of this Hedy- 
chium (towards the end of January) was only occasionally 
seen visiting its flowers, and it was not observed in 
what way it reached the honey. Dark yellow, orange, 
scarlet, red, are the favourite colours, not only of the 
Callidryas but likewiseof the 4graulés (Dione) and of some 


* The proboscis of the female seems to be not so long ; in two females 
sacasured by my brother it did not exceed 35 mm. 
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species of Pafilio,; of the former, Agraulis vanille (pro- 
boscis 15 mm.) visited the flowers several times, but soon 
flew away again. Of species of Papilio, P. Zhoas (26 mm.) 
appeared especially frequently, as also several times P. 
Palydamas (24-25 mm.), P. Cleotas '22-23 mm.) three 
times, and once /’. /’s o¢/edamnzas (?) (22 mm.) ; these mostly: 
fluttered upwards along the rows of flowers without settling’ 
down; it was not distinctly seen from which opening; 
they obtained the honey. ‘ 

Another adaptation of the flowers to cross-fertilisation® 
by butterflies must be mentioned. A wing ofa butterfly is a 
tolerably smooth plain, moving rapidly when flying; the: 
pollen-grains of Hedychium are likewise smooth ; these? 
peculiarities are ill adapted to each other ; but this incon-; 
venience is removed by the anthers not bursting, buts 
their anterior-surface dissolving into a liyer of slime which 
covers the pellen-grains and glues them to the wings. =, 

Of Apida my brother once saw Vy/ocopa, it attempted 
to suck from the lip, but after having made some fruitless* 
tris flew away again, Je repeatedly met with Lomdudg 
wolaceus and Cayennens/s, rarely, however, compared, 
with their frequent visits to other flowers, for instance; 


the neighbourins: bushes of Buddleia. They sucked from. 
EL. violaceus was several times ob- - 


out the corolla tube. 
served to alight on the lower flowers of a longitudinal row;: 
climbing from there up the row more or less completely, 
then flying to another spike. In consequence of this 
systematic manner in which the most intelligent bees ex- 
plore the flowers of a plant, the fertilisation by bees of a 
plant with such a number of tlowers as our Liedychium 





Fic. gr. 
Fics. go. — Transverse section of the corolla-tube, 15 301. 


Tic. 92. 
t col Via gt.—-Transe 
verse section of the filament enclosing the pistilL iG. g2.—The stigma 
BiG. 93.7 A single one of these hairs. 


Bia. go. 


bordered with hairs. 


must be by far less advantageous than the fertilisation by: 
butterflies. Suppose a specimen of this Hedychium bearing’ 
twenty spikes, each with fifty flowers, a humble-bee would 
be likely to visit 1,000 flowers without effecting a single’ 
cross-fertilisation between different plants, consequently 
without any proft for the plant, which is sterile with its 
own pollen. On the contrary, on flowers copiously visited 
by butterflies, the same butterfly will rarely visit a greater 
number of flowers of the same plant continuously ; and 
this holds good, not solely, as Delpino has already re. 
marked, with females which are followed by the males. 
On a Hedychium, males of Callidryas only were flying 
(females being then very rare), but, nevertheless, as soon 
as any butterfly was approached by another of the same 
or even of a different species, it flew up, ran and whirlec 
with it about in the air, and then alighted commonly or 
another bush. 

Lastly, there appearcd repeatedly several species o 
humming-birds, one of which was so absorbed in sucking 
the honey that it could be caught with a net, which m 
brother had never before succeeded in doing. In th 
corolla-tube of this Hedychium small insects have neve 
been found by my brother; the perseverance with whicl 
the humming-birds made use of its flowers proves, there 
fore, in case such a proof should still be needed, tha 
these birds were here searching for honey. 

It may be remarked in addition that humming-birds ar 
far less exclusively attracted by the bright red colour o 
flowers than Callidryas; and, as these butterflies ar 
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those which are found in greatest numbers in Itajahy 
(Acr@a Thalia only perhaps cqualling or even surpassing 
them in number), the frequent occurrence of orange- 
coloured or scarlct flowers in that country 1s probably Icss 
an adaptation to humming-birds than to this fondness of 
Callidryas The red Silvit, Cinna, the orange-coloured 
species of Lantana, / fudindron cinnabarinum, &c , ae 
assiduously visited by Callidiy is. 


Lippstadt, May 13 HIERMANN MUITIR 
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wr now come to Newcomen, who | think my furly be looked 

upon 2 the fi her of the steim engine in its present form 
No 1,9421sa model cf hisenginc, wht his further dlustrated Ly 2 
rare engraving (of 1712) the property of Mr bennct Woodcroit 

Here we have the stein bola, the cylinder, the piston and 
rod, the beam working the jumps yn the pit, the myection mt> 
the cylinder and the self acting ~cu, making al «gether a power 
ful and an adomitie prime m ve} 

That conscicntious waiter, Delidor, to whom I have already 
frequently refered, rys, that he boats of one of these michines 
having been set up im the witar worls on’ the binks of the 
Thimes at Votk buldings To myy sty to those who are not 
awaic of it, that these worls were situued where the ( hiring 
Cross Station now stinds On a Newcomenen,ine being ciccte | 
in Trance at a ccllicty at Piesnes, near Conde, belidor paid 
several visits to it morder that he mizht understand its construc 
non thoroughly, and be thereby enabled to ¢aplun st to his 
reiders, Tle has done so with a minuteness and fa thfulne s of 
deta, m descriptiun ad im drawings, that would enwble onc to 
1epeat the engime — This cuine hid a 30 inch evlinder with 4 
6 feet stroke of the piston and of the pumps — Lhe boiler wi 
9 fect in diameter and 4" feet decp in the body , it had a dome 
which wis covered with misunry 2 fect & roaches thicl to hold it 
down igainst the pressure of the stcam Tt hid a safety valve 
(the Papin valve) which Fehdor calls a “Vcntouse,’ and says 
that its ol yect wis fo ,ive air to the boiler when the vapour was 
tcostrong It hid double vertical gauge cocks the function of 
which Bclidor explains , it mide fifteen trol esin aminute , ind 
he says that being once started it re juncd no attention beyond 
keeping up the fire, thit it workcd ccntmuously for forty eight 
lours, andin the forty aight hours unwitered the mine for the 
week, whereas previously to the erection of the engine the 
minc was drancd by a horse pewer michine, working day ind 
night throughout the whole weck and demanding the labour of 
filty horses and the attendance of twenty men to | eep the water 
down J should have sud thit the pumps worked by the ste un 
engine were 7 inches bore and werc placed 24 fect apart veiti 
cally in the pit which was 276 fcet deep, and that each pump 
aia into a leaden cistern from which the pump above it 

rew. 

After having given a most accurate descri tion of the enginc, 
Bchdor breaks out into a rhapsody and siys (1 will give you a 
free translation) ‘‘ Jt must be acknowledged that hcre we have 
the most marvellous of all michines, and that there is none other 
of which the mechanism has so close a rclation to that of in- 
mals eat 1s the principal of its) movements , in its various 
tubes a circulation Ike that of the blood im the veins 1s set up, 
there are valves which open and shut, it feeds itself, and it per 
forms all othe: functions which ate necessary to enable it to 
exis 

Smeaton employed himself in perfecting and in properly pro- 
Ay oning the Newcomen engine, but it was not until James 

att that the next great step was made , that step was as we all 
effect, the doing away with condensation im the cylindcr, the 
here S it In a separate vessel and the exclusion of the atmos- 
tifoleins the cylinder These alterations made a most important 
fae ncn the efficiency of the engine in relation to the 
san med , but they were so simple that I doubt not if ex- 
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we tess, Gelivered by # J Bramwell, CE, F RS, one of the vice 
presidents of the Section, May 25 Continued from p 161 


NATURE 


175 


Watt would have had his application for a patent rejected as 
bemg ‘‘frivolous "” We have here fromcase No 1,92, a model 
mide by Watt which appears to be that of the « pirate condenser 
and au-pump, we have also $8 which 1s a woo [cn model mide 
by Watt of a single acting inverted cngine having the top side 
of the cylinder always open to the condenser, and avpair of valves 
by which the bottom side of the piston cin Le 7 ut into alternate 
connection with the borer and with the condcnser, the contents of 
which are withdrawn by the ar pump si fiom the same case 
wa model of 1 direct wing inverted pumy in, cnzme, made in 
acendince with the diajiam OB TE as amedel of Witts single 
acting Leam pumping «engine, while 28 19a model cf Watt, 
double actiny beam rotiury engine for from the same cise as 
Wiatt’s m deloft a wiice condenser fo Watt we owe, an 
densition ina sep urte ves el, cxclu son of the an fi im the 
cyludia, making the en inc double acting, employment of the 
stcam yuh t, wd employment of the steam cxpansively, the 
puUlel moc on, the povcinor, und in fict Ul which mide New- 
comcas sugle v in) reciprociutmy, pumping engine into that 
miuchine of univer Uo utility that che ste ut engine now ms, and 
net cnly $9, but Witt mvented the st un engine indicator which 
cnulesusto weer un that which as tiking plree within the 
vin ler aud to sce whether or not the scam gs beng economt 
culy employed Dhwe on the title betove me ave y cxccdieat 
modelot Germin minnf: tne No 2,137, tlust: wing an inverte f 
dimect uta pumping engine m its comyicte form, ind Fd ive 
uso 2 moll of Lrench minufacture, the cyl ter and oth i 
working puts of which ire in gliss, this shows t form of Witt 
rctiry berm conden img cneine ut one time im common use 

Ido not say, however, that Witt was the first to mike tle 
suggestion of ittatmmn, rotary motion from the power of stein 
lewing out of consid ration Heros toy, Papin, wT have re 
marked, hoped to ect rot uy movement sccond hind Fy working 
awrer whccel with the witer tl) it had been raised by Ins steam. 
chime, moreover, is cutly 191747, Jonathan Halls propo cdt> 
obtun rotiry motion froma Neweomon cugine ant to emy ley 
(hat motion in tmnum, a pad Ue wheel, to propel a tug be ut 
which should tow ships out of hulow, ci even uamst an ad- 
verewind J hive be Ore me one of t ¢ prmts of his pimy hiet 
iilain order thut you my betler wpreciite his invention JT hive 
put an cnlayed diyiam upon the will and [think To moy take 
this as the starting: point for siying afew words about the ste un 
ergme is a prime mover m steun vesscls 

We have in the collection, No 2,150 Symington’s engine tried 
upon the Lale wt Pdswinton in 1,85 Elere a pur of single 
run vertical cylinders give, by the up and down mouion of their 
pistons, rccry toc wing movement toan overhea l wheel , this whecl 
tives t similar motion to an endless chain which chain ts led 
aM iV SO as to} ws round two pairs of ratchct wheels loose upon 
two piddle shuts By the use of 9 pair of 1 utchets the recipro 
canons of the cham are converted into rotary motion im one 
dnection only and that the driving direction of the two paddle 
wle Is placed one behind the other Symungton’s arringcement 
for. ol tuning the rotary motion uways in one direction of Ins 
two piddle wheels 15 very sunilar to that proposcd by Jonathin 
Hulls for his smgle stern wheel Want of time forlids me to 
do moe than just to allude to the names of Hornblower and 
Wolff in connection with double cylinder engines, engines where 
in the exp umsion of ste un 15 commenced 12 one cylinder and con- 
tinued in another and a Jane: one 

I] wish to say a few woris which will bring before you the 
ch inges that have been made within a very few years in the con 
struction of the maine engines Limy ob crve that when I was 
an apprentice the ordimary working prussure of steam, except in 
the double cylinder engine, was only 3 Ibs sbove atmosphere, 
and thit therc w2.1n a marine boiler more pressure on its be ttom 
when the steam was down, due tv the mere head of water in the 
boiler, than there was pressure 1n the top when the steam was up, 
due to the force of the steam , whereas now condensing manne 
engines work commonly at 70 Ibs, and there 15 a buat under 
tnal wher the steam 1s, L.believc, 1 high as 400 Ibs 

lo those wto are curious on the subject, I would recommend 
a perusal of two blue books, one beiny the cvidence taken before 
a Parhamentary Commission in 1817, and the other before a 
Parhamentary Con mittee in 1839, ticy will find there the 
weight of evidence to be that the only use of high pressure steam 
is to dispense with condensing witer, and that as a steamboat 
must always have plenty of condensing water 10 its neighbour- 
hood, no engineer knowing his business, would suggest high 


e for a marine engine, 
eT have before me a model of a pair of engines which, although 
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they were made not so very long ago (!or I saw them put into 
the ship), have nevertheless an historical interest This modcl 
saows Maudslay’s engines of the Great Western, the first steamer 
built for the purpose of crossing the Atlantic I think 1 am 
right in saying that 7 Ibs, steam was the pressure enployed in 
that vessel, and in order to extrict the brine from the boiler it 
was necessary to use pumps as the pressure of the sttam was not 
sifficient to expel the brine and to deliver it against the prcessuie 
of the sea. 

‘Time does not permit of my touching upon the various im- 
provements in boilers, condensets, expansive arrangcments, and 
other matters which have gradu uly becn introduced into our best 
engines for land ani for ovean purposes 1 have hung up m the 
wall a rough diagram showing a pan of oscuillatin’ engine as 
applied to driving 2 pad te steamer, and another showing a pur 
of inverted compound cylinder enyzines to drive a screw propeller , 
a model of such 1 pur of engmes with s wface condensers and all 
modern appl ances (benz Viessts Kenme s cnvines for the To and 
© Company’s 5S /%7 7, by whih I] have had the pleasure of 
travelling) 15 now bef »21e me 

IT wul conclude this pait of the subyect by saying thaf to the 
combination of science ind sound practice 1 duc the foct ¢f the 
consumption of cou having been reduced from 5 lbs per gioss 
mdicated horse-power per how to an iverige of 2} Ibs inl, an 
exceptional inst ances, to 15 small a quantity as rb ibs per horse 
par hour 

Let us nov devote a little of the time thit is Jet to the cm 
sideration of the locomot vc on the ©» nmon 194d 16 well as on 
uie raulway Ihave beforeme N 2,145 1 motel f tie actual 
eoginc of Cugnot, inthe C onservat ire le Arts ct Meuer , whi fF, 
nm 1769, ) urneye 1—slowly, it 15 true, but dil journcy and did 
Curry pa scengers—alony the rovis in Pans 

It 15 a most ingenous michine , 1t his three wheel and the 
motive powcr 15 applied to the front, the castor, cr stcciin 
whecl], so that cn,inme und toler turn with the wheel prea ey 
as, within the last fuw years, Mr Perkins his caused the engine 
and boier to turn with the steam wheel of lis three wheeled 
common road locomettve The steam cusses the pistons m4 
pire inverted single acting eviun Tors to recipro ute, wd then 
rods, by means of mtchet whecls, pive roluy m tin to the 
custor wheel, ani thus propel the canmpge thnk there is n> 
lout t but that we must Jo |} upom this engine of Cucn tas the 
fither of stcan Jocomct on, v1 we must repud Symington s 
cnainc aw the parent of manne propulson TI hiave before me 
N> 1,920, Lievethicel s engine of TSo2, 1 have is bet ore mic 
2 blenkinsop rul, onc thit has Teen inc tual use for many 
vears, provide 1, 1s you will see, with tee h, int» whic 4 cogge 1 
flange on the side of the diiviny-whecl is. eared to insme that 
tractive force Should be obtained — This plan has been revived, 
within the last few years, to enable the sterm locomonye to 
clumb the Right A sketch of the Aight enginc antaula on 
the wall It wall be scen that the tecth instead cf proje ung 
fiom the side cf the raul, are ranged betwcen two puralicl bars 
like the rungs of a lad Jer 

On the groun] floor of the exhibit n we have the ve itible 
‘ Paffing Bily,” an engine which began work in 1ST,, ind got 
along without the ad of cogs by mcre athesion ujon plun 
rails, it 19 a rude looking machine, but it laboured up oll the 

jute of the last 1 xhibition, doing ats work for forty mine ye irs 
on the railway belonging to the Wylams Colhcry, and, 1» tra 
dition says, interesting Gcorge Stephen on, who, as a boy, saw 
it in daily opeiation 

On the groun 1 fl or, also, we have 1 954, the ‘‘ Rocket,” with 
which seventeen yeus after the stirung of “Puffing billy ’ 
George Stephens om carr cd off the prize in the Manchester and 
fiverpool Kailwiy competition — [Lhe leading y wticulars of this 
engine are as follows —A pair of 7! inch cylinders 1° 5 stroke, 
placed at a slight inchnation driving 4 6 whecls, the b ile, 
multi-tubuler, having twenty four three and a hall inch tubes, 
while the fire ts urged by the waste blast Before alluding 
to this I ought to have mentioned that in one of the Blue Books 
to which I have called your attentton—that which gives the evi- 
dence before the Commission in the year 1817—there 1s a state- 
ment by a witness that m those parts there are machines callcd 
locomotives, &c. 

Once more I am compelled to say that time will not admit of 
my entering into any detail in respect of the modern locomotive, 
except to remark that by the aid of excellent boilers, of high- 
pressure steam (140 lb» to the inch) of considerable, althou,h 
rather imperfect expansion effected by the link motion, there 1s 
provided for the use of our 1ailways a machine which in the 
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“ passenger” form 1s competent to travel with case and safety 
sixty mules an hour, and in the ‘‘ goods” form 15 competent to 
diaw a load of S00 to 1,000 tons, and to attain these results with 
a very commendable economy in fuel I have put on the wall 
two diagrams of locomotives of the convement form for local 
triffic that we call tank en mes, and I have before me Nc. 
1957a, 2 most beautifully mile sectional working model of a 
hussain six wheelcd § go .Js  cngine. 

Within the last twenty vous another description of steim- 
engine his acquired 2 4 r> nincnt and important place among our 
prime movers, I allu le tothe portible cn, ine, or to the portable 
engine in its morc comy Icte f 1m of 1 self propelling or traction 
entine Ihe general construction of these machines borders 
closely upon thit of the loco active Very great attention has 
been paid to all therr detuly ind the ko yal Agi ultural Society 
of ft ngland, by their cac Went uringem ots for periodical trials, 
hive stimulated engineers to devote then Lest cn igies to the 
sulyect No 1,942 15a mo clof one of Aveling and Porters 
common road traction cngincs, ciprtble dso of acung as a source 
of powcr for driving farm yird machinery or for effecting steam- 
Jloughing Upon the wall ] hav placel roulh diagrams of 
another kind of traction enjme—1 kin t whercm inha rubber 
tires are used , thisas mannficturcd by M ssis) Ihaunsome, Sims, 
and Head, und T hive al o placed there diag rains of the ordinary 
portable engine and cf another most use ul kind of portable 
engine, viz, the sterm fireengine I have there lhewise 1 
sketch of Hancock s com non 1941 steam cot h which for so 
miny months re, adarly y lied for hue fiom the bink to Padding 
ton in opposition to the ordinary hotse omnibus — Tlancock $ 
curtace was a vehicle which, in my jyud mont, hw never since 
beer surpassed, and Lo ium sony to sty never to my knowledge 
Cyl das regan ts the virious points which shoul l be attende 1 
toin moiking 2 stew curize to ciculite siucly anong horses 
t iff 

Lhere is another wiyin which steam may be employe! as 1 
prime mover We sve thit waiter in the fim of the lrombe 
dem c uld be can cltomluce vemrent in a and therel y to 
blow vforce fire unlthot aaayad tecum induces tv current m 
ther water, nithus diuns im rshy lands | Sti wly steam cain 
be crused to m duce a carrent mo wata and th ichy impcl the 
witct sor tr miseit toa hea cht or to force at as feed water nto 
a boiler agunst a heavy pe ure Warn ud fr a mere 
pumpin apparatu ,such a mode of emyloylal steam is very 
wisteful, becau ¢ the stetm mw condense 1 by the water m lice 
quantitics wnt the water is mee dessly heat boat the expense of 
the steam, but when use 1 on fe ding 1}oil r ints which, thus, 
the whole of trebcit w tien, this cl) ct om does mt ipply 
ty man of thit mot elej wt ul secuthe apparttus, the 
Gillar Linjector, as possi ie by a yet of steam fo ec omomically 
induce a current in surroan tng waiter, powerful enourh to trike 
the corlen cd stcim itself ani the wate: mto the boiler from 
which the sterm hut previously issucl No 1976, which | 
hive fcfne me, i vsectional model of a Giffard injector 

Licleve it wis I whotfn t gave pe populu exp anation of the 
pumey te of action of the Gilfud injector, and althou sh a sciens 
uh congress 15 probably not the place for ue popular explanauon, 
Twik ven ure to repert it the ptincy le may be sumined up 
more word, §*concentr ition The steam that issucs from an 
oitfice Of an vév of 1, when coi densed, hr 2 8 ctlonal area 
(rice adm, to the om mal pies ure of the stim) of oly | 'gth 
ory? thor ,! th asthe cre may be, thny the vel ¢ ty temaming 
the same anil the wei ht the sume the coct cy of the steam 
issuin,, from an are of T, 1s concentrated 200, 400, o1 Soo times 
upon the area duc to the smile: trinsvers. section of the hquid 
str am 

Ihis concentration of encrgy 15 fit more than sufficient to 
enable the fluid strierm to recnter the boiler from which the 
viporous stream started, and so much more than sufficient, that 
it may be diluted by taking with it a certain quantity of water, 
which was employed in the condensation of the steam, and 1s 
required for the feeding of the boiler 

Wath a view to obtaining economy in fuel many attempts have 
been mide to employ some other azent thin stevm as the means 
of developing the power latent in fuel, but it 1s imperative that 
I should dismiss these with a mere enumeration A very inter- 
esting engine of this kind (becwse, excluding Heros toy and 
smoke j1cks, 1t 18 so far as 1 know the first proposition for ob- 
tuning rotatory motion by the aid of heat), was the fire wheel of 
M Amonton, of which an account 1s to be found in the hrst 
volume of the ‘‘ French Academy of Sciences,” for the year 
1699. On referring to that volume I do not see that it 1s stated 
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‘0 terms, the machine was ever put to work, although it is said 
that M. Amonton made many experiments to convince the Aca- 
demy of the practicability of his vention. M Amonton pro- 
ed to have a metallic wheel revolving on a honzontal axts ; the 
outer rim of the wheel was to be divided into a number of sepa- 
sate air cells, each of which had a channel so as to communicate 
with other cells, water-cells, arranged round the wheel nearer to 
the centre than the air-cells ; the air cell, as they passed over 1 
fire were to be heated, and the air was to drive this water up to 
one side of the wheel, so as to keep that side «lways loaded, 
and thus give the wheel a tendency to revolve The cells after 
} aving the neighbourhood of the fire weie to be cooled by passing 
through water to re-contract the air ready for the next operation. 
a No 1,940, which 1s before me, is a model of Stirling’s hot-air 
.-. -, but time does not remain to descnbe 1t 
Resides hot-air engines, we have had engines working By the 
exploston of gunpowdcr, and others working by the explosion of 
asses, No 1,945 18 J.angen and Crossley’s gas engine, from 
awhich I believe extremely excellent results have been obtained 
I will now ask you to look at a tabular statement which shews 
the consumption of fuel im some agncultuial engines, when 
un er trial, expressed 1 pounds per hoise-power per how, and 
also »n mill ons of pounds ratsed one foot high by the consump- 
tion of tcwt of coals I told you how excellcnt were the results 
at which out agricultural engineers had ariived , you will sec that 
one of those machines, working with Solbs steam, and of course 
without condensation, has developed, not a gross indicated horse- 
power, but an actual dynamometrical horse power, fot 2 7glbs 
of coal per horse per hour, giving a duty of as much as 79} 
mulions This high result was obtained by the excellence of 
the bouler and of the combustion, as wellas by that of the engine 
If you look .t the column of evaporation you will find that as 
much as 11 83lbs of water were converted from the temperature 
of the boiling point into steam by the combustion of rb. of 
coil , this was due, not to the me.its of the boiler alone, but 
to the extraordinary ability of the stokher, and to the care and 
lsbour bestowed, a care and Inbour far too expensive to be em- 
ployed in practice But should not we engincers endeavour to 
ascertain whether we cannot by mechanical means, practy uly, 
with ceitainty and cheapness, procure an accuracy of combus 
tion as great, or even gie iter thin that which cin be got by the 
almost superhuman attention of 2 highly-t: ined man, who at 
the end of four hours of such work 15 utterly exlivisted 2? Many 
forms of fire-feeders hive been attempted and ured with oiore 
or Jess succes , but J cannot help thinking thi in order to obt un 
the accurate proportioning of ur and facl, by which alone we can 
ret efficient and economical combustion, we shill have to turn 
our attention in the direction of de ding with the fuel ina com 
munuted state, cither by converting 1t mto £15, 1s 15 done by our 
president, Ds Siemens, by avulins ourselves of liquid fucl, or 
by employing the proces» of Mr Crampton, and inakinyg the 
fuel into an impalpable powder, that may be driven into the 
furnace by the au which Js thicrt to consnme it 
By thcse, and by other means, we may hopc to improve com- 
bustion. By strict attention to the proportioning of the parts of 
the boiler we may hope to make the best use of this improved 
combustion By higher initial pressure, by preater expansion, and 
by the general employment of condensation, wherever prac 
tirable (and by the use of the cvaporative condenscr there are 
very few cases m which it is not practicable), we imay trust that 
the steam-enyine, even on its present principle, will be rendcred 
more economical than it has ever yet been, and may give us 
more thon thet one-eighth or one-ninth of the total force residing 
in the fuel which now alone we get under the very best and 
most exceptional conditions A large loss, however, must with 
steam-engines, as we now know them, always be incurred We 
nnot hope to deal with initial pressurcs and temperaturcs cor- 
responding with steam of a density equal to that of water, nor to 
Satry expansion down tothe point where ice would be formed 
in the condenser. But wonderful as the steam-engine 1s, worthy 
AS 1t was and 1s of Belidor’s culogium (which I read to you), we 
know it as not the only heat motor, and we are aware that there 
are Other forms of such motors which, theoretically at all events, 
promise higher results. 
__?Y improvements in the eatsting steam engine, by the inven- 
‘ton and development of othcr heat motors, by the employment 
of the power of water and of wind, either as principal motors or 
is auxtharies, we may look to further progress m the machines— 
he subject of my address —'* Prime Movers ” 
I have brought before you, of necessity hastily, and therefore 


and also on account of my own incapacity for the task) imper- | 
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fectly, the leading improvements which have been made in prime 
movers from the date of the water-wheels of Vitruvius to the 
best-devised steam-engines of our own day, These improve- 
ments have heen effected by men hke Papin, Savery, Newco- 
men, Watt, Symington, Stephenson, and others, who were not 
mere makers of engines, but were men full of an ardent love of 
therr noble profe.sion, who followed it because of the irremstible 
attraction 1t possessed for them ; followed it from their boyhood 
to their grave, and in that very following found their great 
reward. These men undoubtedly possessed that combination of 
science and practice, which combination, |r, Tyndall has told us, 
1s necessary if either science or practice 1s to continue to hive , 
for, to use his expressive languige, without this combination 
they both die—die of atrophy ; the one becomes a ghost, the 
other a corpse. 

We have every reason to believe that this combination will 
rapidly become even more fully developed, not only in the engineers 
of the present day, but in those of the next and of succeeding 
generations, and to such men as these we may trustfully leave the 
continued improvements of prime movers, resting content with 
the knowledge that a more general application of these ma- 
chines must of neccssity follow such improvements, and that 
the day will soon dawn when 1n no civilised country will there 
continue to be the temptation to employ intelligent humanity in 
the biutal labour of the turnspit, or of the cmminal on the 
treadwheel, 


OCEAN CIRCULATION) 


ILk present theories with regard to ocean circulation do not 
appear to account for many of the phenomena with which 
we are acquainted , and my object 1n this paper 1s to state very 
briefly my own opinions, with a view to provoking discussion, 
and, mn this way, to forward the knowledge of a very difficult 
but interesting subject. I belicve that there are at the present 
moment ¢wo 1ival doctrines, viz. — 
1 One which attributes all curents to the influence of the 
winds 
2 Another which attubutcs all occan currents to gravitation 
I entirely disiwree with the first doctrine, and shall address 
uy remaths to the second I quite think that ocein circulation 
1 the result of gravitation, but, contrary to what I believe to be 
the present opinion, T hold that the cold feeding streams flow in 
i wave fiom the surface of the Polar oceans, and not fiom the 
bottom 
[he points that T wash particul uly to suggest for consideration 
aic 15 follows 
I IJhat all ocean currents run from a hizher to a lower level 
2 That the upwaid pressme produced im the equatorial 
1 gions by the constant inflow, at the bottom, of water from the 
Polar regions owing its high specthe gravity to its contraction 
from cold , and, zz 20 57, the constant inflow at the bottom of 
the Polar regions, of water flowing from the equatorial regions 
andl owing its high specific gravity to its salinity, must, these 
sticams flowing trom 1 higher to a lower level, tend to elevate 
the hghter surface-water and dnft it down a slightly melined 
pline as 1 surface current 
3 ‘Ehit the primary cise of the ortyin of all ocean curients 
Is the change in the specific privity of se. water from one of the 
followin: c1uses, viz 
(7) Evaporation, the vapou aiming from the surface being 
fresh, and leaving its stline constituents behind it 
(6) The excess of precipitation over eviporation, particularly 
ia the Pola: seas, which by admixture with the surface-water 
IncIC 18¢9 Its freshness 
(c) Ihe expansion of surface-water through heat. 
(¢) ‘loc contraction of sea-wate: through cold 
It 1s generally admitted that currents of both ai: and water 
flowing from the equator to the poles having an excess of casterly 
momentum due to the velocity of rotation of the earth’s surface 
in low latitudes as compared with the lesser velocity in hugh 
latitudes,’ must outstrip the earth's motion, and consequently 
1 More particularly with reference to the North Atlantic Ocean, being an 
abstract af a piper read to the Citerham J iterary Society in March List 
2 I hold it to Ve impossible that you can have iny such thing as an oce in 
level unless the different strata or fryers of witer from the equator to the 
poles are not only nometrical und ssothermal, but are also of equal specific 
gravity whereas the hnown ranges of variation of both ep aera salinity, 


laces and 
nd depth of diffcrent strata of s¢2 water vary much 1n different p 
i yeaa oceans ‘There 1s 2 constant disturban(e of equilibnum, and the 


nstant effort tu restore and equalise it produces the currents 
3 “The rotatory velocity of the earth’s surface being about * 440 feat ver 
second at the equator, 720 feet per second in 60° of latitude, ancl ¢ 
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flow in an easicrly direction ; and, on the other hand, currents 
of both air and water flowing from the poles towards the equator 
must for the same reason lag behind, ard consequently appear to 
flow in a wes‘erly direction. From this L argue that the cold 
currents from the Arctic regions to the equator do hug the 
western shores, and therefore cannot possibly supply the cold 
streams on the eastern side of the North Atlantic Ocean, south, 
at all even‘s, of 50° of lat. ; but that the supply must come from 
the Antarctic Ocean; and, on the other hand, from the same 
cause, that the coli water on the eastern side of the South 
Atlantic Ocean is water from the Arctic Ocean which underflows 
the equatorial stream, and a3 it approiches the African coast, 
hrs a portion of its stream thrown upwards towards the surface, 
which accounts for the smface-water of the cquatorial stream 
near this coast being some degrees colder than that of the Guinea 
current to the northward of it. 

UE need not say that every gallon of water that flows into the 
North Atlantic fiom the Seuth Atlantic Ocean must be retuned 
to it in some way, either by a swfiee or an under-current ; and I 
think I may safely argue that there ac no surface-currents sufh- 
cicut to account fer the return of the volume of Artarctic water, 
and that, therefore, a large postion cf the water returned must 
be fiom the Arctic basin, arwd must flew in the manncr which | 
have previc usly indicated, 

The sw face-water in these warm regions is lifted by the inflow 
below it of colder and thercfore heavier water from the two polar 
seas, it then flaws off as a suilace-current, and the portion of it 
flowing tuwards the north pole is deflected by the constant 
easferly finde winds and obliged to flow we:tward along the 
north coast of Scuth Americu; a large portion of it flowing 
through the Carnbbean Sea into the Gulf of Mexico, and thence 
through the Gulf of Ilorida. If we cstimate the width of this 
part of the 3 resam to occupy in the narrows thirty-two miles cut 
of a total breadth of forty-two miles, and its depth at coo 
fatborns, its velocily at an avercgre rate of fuur miles per Tour, 
icy in the natrows, it is equal to a stream 2,650 miles wide, 60 
feet deep, and running at the rate of one mile per hour, which 
shows thit it is not the mere rivulet it is sometimes described to 
be. Iam aware that its average rate is now said to be less than 
four miles per hour; bat Tainyse’f travelled through the Gulf of 
Florida twice a mouth for two years, once a month when bound 
to the northward, hecpine in the strength of the stream, and I 
canncet help thinkias that tts strength 1s now very much un ter- 
valued, probably in consequcnce Gf its rate, as noted, not being 
strictly confined to the narcoK. . 

This stream is up luted as it ows out of the northern entrance 
of the Gulf of Ficrida by the inflow bencath ot of colder end 
heavier water (lawing in the coutrary direction from tle Arctic 
Pole ; amd ths, in my opunon, accounts for the arched form of 
the surface of the Gult Stream as noted by Meury. Olf Hatteras 
it is only 100 tathoms deep, and being beyond tlhe influence of 
the trade winds, its casterly momentum, due to its northerly 
flow, inclines its course to the northward and eastward. When 
it gets to the northward of 40" cf lat., which it does in about 50° 
of W. long., it appezrs to spread itself out over the occan, Now 
this warm stream has Leen piving out volumes of vapour during 
the whole of ils northward course, aud has from this cause been 
gradually getting salter aud salte: ; and as it gets shallower, this 
effect must natuially be greatly incicased, besides which tne 
temperature of the sueam begins rapidly to deciease, It, in my 
opinion, than flows cnwards towards the pole, gradually losing 
femperaiuie until it meets with Polar water, which, though 
colder, has, owing to its cdmixture with glacial water, a less 
secific piavity than itself; it then dips below the surface, and, 
getting colder and colder, runs with gieat rapidity to the bottc m 
of the Volar basin. 

I must now try and prove that this is what takes place, and 
for this purpese [ shall quote frcm Maury and Cap‘. Nares. 

Maury, vol. ii. pp. 184 and 185,.—‘‘ Capt. Dancan says, Dec. 
18, 1826 ;— 

‘© Tt was awful to behold the immense iccburgs working away 

to the north-east from us, and not oue drop of water to be seen ; 
they wete working themselves right through tke middle of the 
ice. 
“Feb, 23, lat. 68? 37’ N. long., about 63° W., about 3 P.M., 
the icebery came into contact with our flue, and in less than one 
minute it Lr. he the ite, Agarn he says, the berg was drifting at 
the rate of about four knots, and by its force on the mass cf ice 
was pushing the sh'p before it, as it appeared, to inevitable 
destruction. 

“ Passed Midshipman S. VP’. Griffin, who commanded the big 
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Rescue in the American searching expedition after Sir John 
Franklin, informs me (7.¢., Maury) that on one occasion the two 
vessels were endeavouring to warp up to the northward in or 
near Wellington Channel, against a strong surface-current, which 
of cour-e was setting to the south; and that whilst so engaged, 
an iceberg with its top many fect above the water came drifting 
up from the south, and passed by them like a shot, although 
they were stemming a ‘urface current both against the berg and 
themselves. Such was the force and velocity of the under- 
current, that it carried the berg to the northward faster than the 
crew could warp the vesel against a surfacc- but counter- 
current.” 

Cept. Nares, inthe Report of the Challenger, No. 2, says :— 

‘“ All the ol servations, however, agree in denoting that at a 
Cepth of from 80 to 200 fathoms there is a stratum of cold water 
lying Nutermediate between the superheated surface-water and 
the warm underlying layer, which is evi’ently the continuation 
towards the cold regions of the main oceanic flow of water.” 

If Capt. Nares had con inued his investigations to the south- 
ward of 65° 42’ S., and it had been possible to trace this warm 
Jayer es it gradually decreased its temperature, I have no doubt 
that its course might be traced to the buttom. 

1 could adduce further confirmation of these views if space 
would allow me. If my readers will look at a globe, they will 
readily sce that the Arctic Ocean is comparatively a very small 
sea, and that the effect of large volumes of salt water pouring 
into the bottom of the Polar basin must elevate the lighter, 
Lecause fresher, surface-water, and cons quently cause a constant 
outflow tuwards tle equator. A very large stream, known as 
the Labrador current, runs off cs a suiface-current through 
Davis Strait, one fork dipping below the surface, at some sea- 
sons of the year, as far to the southward as 42° N., and then 
underrunning the Gulf Stream: and the other fork, running 
over the tail of the preat bank, and flowing in-shore of the Gulf 
Stream, runs alone the American coast as far south as Florida. 
The velocity and boundaries of all these streams vary greatly at 
different seasons, that is to say, the position of the sun affects 
the ocean as much as it does the atmospheric currents. 

A further argument in favour of the cold currents flowing 
from the surface at the poles is that this is exactly what happens 
in the circulation of the atmosphere. The north-cast and south 
east trades, which are gencrally admitted to be Polar currents, 
descend on the equatorial side of 30° of lat. ; besides in no other 
way thi t I can see con you obtain a sufficient motive power. A 
pronum mebile dey ending on the lateral pressure of a column of 
Polar water as opposed to the lesser weight of a column of tem- 
perate or of equatutial water, assuming the length of the ocean 
(counting say trom 70” of lat. to the equator) tu be 4,200 miles, 
and its mean depth to be 3 miles, z.¢,a lenyth of 1,400 times its 
depth, appcats to me to be a very insufficient power to move the 
volumes of water whch we kuow to be constantly circulating 
between the equator and the poles. (An ordinary sheet of note 
paper has a length equal only to 928 times its depth.) If, how- 
ever, it is allowed that the cold streams flow from the surface, 
and that they clo not cip till they reach 70° of lat.! (the Labrador 
current, as before stated, dips much further towards the equator, 
sometimes in 42° N ), you have still a fall of nearly 3 feet 7 ches 
per mile of lat. to the cquator.? I have said sufficient to indicaie 
very briefly my opinions. The arguments I have recently read 
on this subject appear to be based on the idea that currents flow 
in one lateral sheet from the pole to the equator. If they did 
this, there would be no reason why the surface-currcnts should 
not fow in a similar way. But they do not ; and, if of the depth 
lately suggested, 7.¢., 3,000 feet, the Arctic basin could not receive 
them if they did. The Challenger observations seem to me to 
entirely disprove this view of the subject. 

There is a wonderful similarity betwcen oceanic and atmo- 
spheric circulation, which I propose more specially to point out 
at some future time, If we wish to know how the N.E. trades 
and the S.W. winds pass one another in the upper regions of the 
atmosphere, let us question the currents of the ocean, and the 
Labrador current will suggest an intelligible reply. If, on the 
other hand, we want to know what is the system of occan circu- 
lation, let us ask the currents of the atmosphere ; and the Polar 
currents (z.¢., the trade-winds) and the equatorial currents (s.¢., the 
westerly winds of the temperate zones) will strongly suggest to 
us the answer. Jt is quite true that there is no salt in the atmo- 
sphere, but there is, instead, vapour, which plays as important a 


t They at most, if not at all, seasons dip in a much lower latitude, 
+ Estimating the depth of the ocean as 2, 500. 
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_.. __ its circulation as salt does in that of the ocean. In con- 
Xjusion, I would say, look at the isotherms between 65° 42’ S., 


® 4d so’ 1’ S. published in Report No. 2 of the Challenger. 
May 10 DicBy MURRAY 


ANCIENT GLACIERS IN AUVERGNE 


S TAVING just returned from Auvergne, where I have 
been searching for the tracks of former glaciers 
".aong the old volcanoes of the Monts ome and Mont 
Dore, I send a few notes to NATURE, in the hope that 
cy may prove useful to other geologists who may explore 
By most remarkable and interesting country during the 
hsuing summer. My companions were thice members 
“the Cotteswold Naturalist’s Ficld Club, Sir W. V. Guise 
__: President), Sir David Wedderburn, and Mr. Lucy, all 
ell versed in the phenomena presented by glaciation. 
+ With regard tothe Monts Dome and the country round 
‘Clermont Ferrand, it is evident that no glaciers have 
occupied the vales since the outpouring of the later lava 
currents, and the volcanic outbursts of the craters of the 
Puys de Dome; and yet, as I have already mentioned mn 
the pages of NATURE, M. Le Coq discovered remains of 
the Mammoth, Tichorhine rhinoccros, and Spermophilus, 
which had been washed into drifts and fissures in the most 
secent lava currents of Volvic and Gravenoire near Beau- 
mont. Such drifts deserve especia/ atfention, as they appear 
ty owe their origin to a period when therc was greater trans- 
ortation of angular and subangular débris by rain-wash 
and melting snow, or neve, than there is at present. It 
may have been during this period that the northern 
animals became inhabitants of Central France. Such 
uigular and sub-angular drifts may be seen in various 
lecalities as in the road which descends from the south 
side of Gergovia, between the village of Merdogne and 
the high road to Clermont Ferrand, and again at the 
hase of the Puy Dallet, where the high 10ad descends to 
the village of Dallet, and atmospheric drifts are scen to 
averlie the old river shingle of an ancient Allier. The 
geologist who examines the source of the old basaltic 
cnrrent which Mr. Scrope believes to have flowed from 
the Puy de Berz¢, near St. Genest de Champanelle, and 
to have extended over the freshwater strata of Gergovia, 
spay learn a yood lesson as regards the deceitful appear- 
. &pces of glaciation oftcn set up by granitic rocks. Most 
Of the country between Ceyrat, ncar Mont Rognon, and 
eix looks regularly “ moutonéed,” and may mislead 
. @pyone who has not become convinced, by careful exami- 
Nation, that this appearance is owing to atmospheric 
» Weathering, and the desquamation of the granitic rocks 
, Which separate at the joints and weather into rounded 
> Boulders assuming sometimes the aspect of blocs perchés. 
‘Phere are no signs of glaciation, however, among the 
eider basalts which overlie the granite rocks, in so many 
alities, and which ought to show it if glaciation thcre 
been. 

In the country of the Monts Dore the evidence is most 
fzzling, and in some respects contradictory. Arrived at 
donts Dore des Bains we searched carefully for glacier 
yvidences in the valley of the Dordogne and the gorges 

.., € Enfer and de Ja Cour, and though some of the knolls 
\" "Rie rounded, and there is a vast amount of débris from the 
wy Pocks around and above, nowhere could we see signs of 

" #fue moraines, perched blocks, or the usual evidences of 

mcier action ; and certainly the position of the masses 
rock called ‘Les Trois Diables,” which I believe are 
Some set down as blocs perchés, are far too close to 

l€ TOocks in situ to allow us to attribute their trans- 
rtation to a glacier rather than to a fall from the 
w™ices above. They belong to the “Chemins du 

- €,’ which are preparing for a similar descent. 

‘in, and I must here state that I arrived at conclu- 

ns Contrary to those of my friends, I believe that a 

‘er has descended, in long ago ages, down the valley 

Dordogne, but so long since that the vast masses | 
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of débris which have fallen from the rocks which skirt the 
valley, combined with the wear and tear of atmospheric 
agencies, the constant shifting of the bed of the Dordogne 
and its hundreds of tributary rills which during the 
melting of the snows everywhere wash, roll, wear, and 
transport the débris of the vale, all have assisted in 
destroying and masking any glacier evidence there may 
have been in past times. I wasledto this conclusion from 
the examination of the higher ground, and the detection 
of what I believe to be moraine matter and transported rock 
masses, on the road between Mont Dore des Bains and 
Latour, as on the platforin below the Rochers de Kcauzac, 
&e. 

The Trantcine valley, where Dr. Hooker discovered 
the transported rock-masses and which he has already 
described in NATURE, hies at right angles to the 
Dordogne valley, runs due south, and faces the Cantal. 
It is difficult to understand why glacier relics should be 
preserved in this valley and none in that of the Dordogne. 
This difficulty, however, vanishes somewhat when surveying 
the difference in the contour of the ground, the difference in 
the watershed of streamlets, and the low hill against which 
the great rock-masses are stranded, consisting of moraine 
matter overlying beds of basaltic lava. The Trantcine 
valley may be reached hy passing over the Col between 
the Pic de San: y and Puy Ferrand, and turning down 
the gorge to the south, or by the long round..bout route 
through the village of Latour. We selected the former 
for our first attack, taking the Latour route two days later. 
J would here recommend as guide, Guillaume Pierre, of 
the Hotel Chabourg ainé, to whom 1 pointed out certain 
phenomena on descending the gorge, which | think are 
worthy of notice. I also recommend no one to attempt 
this route who is not a good walker—“ Facilis descensus,” 
kc. The transported rocks, one of which Dr. Hooker 
sketched, he stranded in moraine matter, which again 
rests on beds of black basalt, as may be secn at the little 
waterfall of the Tranteine stream, ‘The rocks themselves 
come from the Pic de Sancy, and consist of what Scrope 
calls “ porphyritic trachyte,” but perhaps now they may 
be termed a yranitic felstone or a felstone porphyry. Dr. 
Hooker calls them domite, but this term 1s now usually 
applied to the white, light, pulverulent rock like that of 
the Puy Sarcouiin the Puys de Dome. On the right 
and left of the transported rocks the hills are rounded, 
and blocs perchés are scen resting on them. ‘There 
is a fine section on the Tranteme stream, cn route to 
Picherande, where large transported rock-masses may be 
seen resting on glacial till, Following the valley down to 
the bridge which crosses the ‘T'ranteine river between 
Latour and Picherande, the observer will find rounded 
surfaces and transported moraine matter, but a vast deal 
of atinosphcric weathering has gone on since the days 
when the ice passed away. 

Travelling down the valley of Besse to Lake Pavin, I 
thought I recognised glacier action ; and again at the head 
of the valley of Chambon ; but if glaciers ever flowed 
down these valleys, it is evident that they must have done 
so before the eruption of the Puy de Tartaret or the Puy 
d’Ieraignes. The occurrence of the volcanic cone of Tar- 
taret right in the middle of the valley of Chambon is fatal 
to the supposition that a glacier of any size evcr came 
down from the mountains since the outburst of the 
cinders and lavas of Tartaret. ; 

If, therefore, after three visits to the volcanic regions of 
Central France | may be permitted to give a broad view 
as to the time when glaciers swept down the valleys of 
Mont Dore, I should say that 1t was in days of old, 
when the Alpine glaciers reached the Jura, and the Khine 
glacier swept over to the plains of Bavaria, when there 
were glaciers in the Vosges and in the Black Forest ; and 
that when those ice rivers melted and passed away, so also 
did the glaciers of Mont Dore. W. 5. SYMONDS 
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NOTES 


THE French Government has formally decided to accept the 
principle of obligatory primary instruction. M. Waddington 
proposes, moreover, to organise four great Universities in 
France, viz, at Pariv, Lyons, Bordeaux, and Nancy, each of 
which will have an independent status. M, Waddington’s legis- 
lation is entirely in accordance with the views which have been 
so frequently advocated in Nature. The sooner that similar 
reforms are universally made the better it will be for the 
advance of solid education. The tendency, we are glad to 
think, to follow the German example, is spreading, and we 
hope it will soon reach our own country. Such institutions 
as Owens College, the Yorkshire College, and other similar 
bodies, cannot too soon spring into universities with the 
vigour of youth. The admirable vigour and promptness with 
which the French Government has cairied out the much necded 
educational reform is in the highest degree hopeful. 


ACCOR DING to the photographs taken daily at Montmartie by 
M. Janssen, no spots have been now noticed on the sun since 
March 25. At the lust meeting col the Paris Academy, M. 
Leverrier announced that in addition to the solar work to be 
canicd on by M, Janssen in the new physical obsei vatory of 
Paris, M. Cornu has been appointed to make corresponding 
researches in the National Observatory. It is extremely encour- 
aging to witness astronomical research taken up with such vigour 

by France as well as by Germany. 


Wrievrret to have to record the loss of one ef the nu st inde« 
fatigable of our working natuialsts in the death of Mr. Edward 
Newman, which took place on the 12th inst. at his residence at 
Peckham at the age of 75. Mr. Newman took up the study of 
natural history when a young man, as a telaxation from the 
Jabows, of an active commerial Iie, and continued ardently 
devoted tu it tothe close of his life. Ue soon established himself 
as an authority in two branches especially, entomology and 
pteaxlology. fis **Giammar of Intomology” was published 
as long ago as 1835; and his ‘* British Ferns” still holds its 
place, notwithstanding a tendency to excessive species-splitting, 
as a standard manual of the ferns of these islands. He was the 
editor of the Zvolagis( and Fulomologist, as well as of the 
Fhytologist, which has ceased to appear for some years ; and he 
was a large contributor to periodical literature, having had the 
control of the natural history department of the Aiek/, Mr. 
Newman was a I'ellow of the Linnean and Zoological Societies, 
and of several foreign academies, and has been president of the 
Entomological Society. 


Tur friend, and admirers of the late Daniel Ianbury will 
be glad to learn that a selection from his papers and essays, with 
a memoir by Mr. ‘Thomas Iner, I°.L.S., is now in the press and 
will be ready for publication in a few days. The book will con- 
sist chiefly of papers on Pharmacology and Lotany, and will be 
illustrated by a portrait ergraved on steel and by a number of 
wood encravings and lithographs. Messrs. Macmillan and Co. 
are the publishers. 


In addition to the ordinary courses of lectures for science 
students at South Kensington this year, the Lords of the 
Committce of Council on Fiducation are making arrangements 
for a course of sixty lectures on the scientific instruments in the 
Loan Collection. Their Lordships are in communicatien with 
the leading men of scieuce in the country to enable them 
to carry out the important object they have in view. 


ACCOKDING to tidings which have been received at Berlin 
from the German expedition under Dr, Finsch, now ex- 
ploring Western Siberia, it appears that the expedition left 
Tyumen on April 13, and proceeded to Omsk, From therge 
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the explorers followed the course of the River Irtish across 
the steppes as far as Semipalatinsk, where the Russian 
Governor gave them a very hospitable reception. The tra- 
vellers made their next halt at a Khirgiz your’, From 
thence they were at the time of writing about to undertake an 
expedition into the mountains on the Chinese border. In the 
second half of the present month the explorers hoped to reach 
Bernaul, after which it was their intention to follow the course of 
the river Ob downwards. Dr. Finsch’s letters are stated to con- 
tain some very instructive and interesting intelligence on animal 
and vegetable life in the regions traversed. The other expe- 
dition undertaken specially to explore the mouth of the river Ob 
started from Moscow on May 11. The two expeditions are tu 
join at the mouth of the Ob and to return to Germany in com- 
pany. They are expected back in the course of the autumn. 


De. W, PETERS has lately communicated to the Royal 
Academy of Sciences of Lerlin a description of a very fine new 
species of wild sheep which is found in Eastern Mongolia, north 
of Pekin, Dr. O. von Moellendortf, oi the Imperial German 
Legation at Pekin, has forwarded tu the Zoological Museum of 
Berlin an adult male specimen of this animal, which Dr. Peters 
proposes to call Ores judata, fiom the long hairs which adorn its 
chest. 


A+ the meeting of the Zoological Socicty on Tuesday 
last, Mr. WT. E. Dresser, F.Z.5., exhibited a series of speci- 
mens of a very fine new species of Snow Jlartridge, col- 
lected by Mr. ©. G. UDumford in the Taurus Mountains, 
and described it under the mame of Zitraosallus lauricus, 
This bird, which seems to he restricted to the Taurus range, 
wheie it inhabits the higher and more inaccessible mountains, 
is nearest allied to Zetruozadlus caspius, but differs in being 
much larger, in having the upper parts much paler and washed 
with buff, the hinder portions of the neck and the fore-parts of 
the back ashy buff, almost unverunculated, a broad pectoril 
band of ashy buff spotted with black ; the Hank feathers clear 
blue grey in the centre, with a chestnut stripe on each side, and 
an outside margin of black ; and the lower breast, instead of 
being broadly marked with black, 3s ashy buff, finely veruncu- 
lated with blackish prey. This inakes the fifth spectes of Snow 
Partridge now known to inhabit different parts of the Palearctic 
region, the others being 7: caspeus, from the Caucasus, 7. hema 
fayensis, from the Himalayas, 7: a//azcus, from the Altai range, 
and 7. dibetanus, from Thibet. Mr. Dresser also exhibited and 
described, under the name of Zimicola sibirica, a new species 
of broad-billed Sand-piper from China, which differs from 
LL. platyrhyncha iw having the upper parts nch rufous, as ia 
Zrinsa minuta, instead of aeep blackish brown, as in the former 
Species. 


THERE are now living in the Zvological Society’s Gardens, 
Regent’s Park, fonr specimens of the Giant Tortvises of the 
Galapagos Archipeligo, two having been brought home by the 
Challenger, and deposited by Prof, Wyvil'e Thomson, and two 
by Commander W. E. de Cookson, of H.M S. Peterel. They 
were all obtained from Albemarle Island, and are of the species 
known as Zestudo elephantopus, ‘These, together with the even 
larger specimens of Zesta to indica, from Aldabra, form an 
unequalled series of living Giant Tortoises. 


Tue Very Rev. Principal Tulloch, D.D., Vice-Chancellor of 
the University of St. Andrews, was entertained at dinner on 
Monday night at St. James’s Hall, by a large and influential 
gathering of the members of the St. Andrews Graduates’ Associa- 
tion. Dr. Richardson, I. R.S., Assessor of the General Council 
in the University Court, presided, and was supported by the Earl, 
of Elgin, Mr. Lyon Playfair, M.P., Dr, Lush, M.P, Sire Joseph 
Fayrer, K,C.S.1., and a large number of members of the asso- 
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ciation, The reception given to Principal Tulloch was enthu- 
sjastic. The Principal spoke of the past and present of the 
University with which he is connectel. Sir Joseph Fayrer 
replied for the toast of the University of Edinburgh, and Mr. 
Danby Seymour eloquently proposed the health of the chair- 
man. It is gratifying to find that this Scottish University is 
represented by so many eminent men of science in London ; 
we would wish to see the example followed by other Uni- 


versities. 

UNDER the title of ‘‘ Endowment of Research in America,” 
the Academy, at President Gilmin’s request, gives publicity to 
the following circular: ‘*The trustees of the Johns Hopkins 
University hereby offer to young men from any place ten fellow- 
ships, or graduate s« holarships to be bestowed for excellence in 
any of the following subjects :—Philology, hterature, history, 
ethics, and metaphysics, political science, mathematics, engi- 
neering, physics, chemistry, natural history. ‘The ohject of this 
foundation is to give scholais of promi-e the opportunity to 
prosecute further studies, under favourable circumstances, andl 
likewise toopen a career for those who propose to follow the 
pursuit of literiture or science. The University capects to be 
henefited by their presence and influence, and by their occasional 
services ; from among the number it hopcs to secure some of its 
permanent teacher. —Coméitions : 1. The applications must be 
mace in wiitiug prio. to June r, 1876. The decision of the 
trustees, Wall, if posible, be made before July 1, 2. The candi- 
dates must give evidence of a liberal education (such as the 
diploma of a college of good repute); of decided proclivity 
towards a spec’al lire of study (such as an exemple of some 
scientific or literary work already performed); and of upright 
character (such as a testimonial from some instructor), 3. The 
value of each fellowship will be 4500, payable m three sums, viz : 
100, Oct 1; 4200, Jan. 1; S200, June tr. Incase of resig- 
nation, promotion, or other withdiiwal from the fellows'up, 
payments will be made for the time during which the office may 
have been actually held. 4 very holder of 1 fMowship will 
be expected to rerdet some services to the institu ion as an exa- 
miner, to give all Jus influence for the promotion of scholarship 
and good order —and in general to co-operate m upholding the 
efficiency of the University, as ciicumstanccs may suggest. 5. 
Te will be expected to devote his time to the pose ation of 
special study (not pro‘esstonal), with the approval of the pie- 
sident, ard before the close of the year, to give evidence of 
progress by the pr.paration of a thesis, the completion of a 
research, the delivery of a lecture, or by some othcr method. 6, 
He may give instiuction, with the approval of the pre- 
sident, by lectures or otherwise, to persons connected with the 
University, but he may not engage in teaching elkeewhere 7. He 
nay be re-appointe 1 at the end of the year, 8 These re2ula- 
ions are prescribed for the first year only.” For futher nforma- 
tion inquiries may be addessed to D ©, Calman, president of 
the Johns [Tophins University. 


/ron, on the authouty of the Icelandic pa; er Vor dizgr, states 
that two enterprising Icelanders, named Jow Thorkellsson and 
Sigindur Kraksson, have explored the vclcanic region of the 
‘ygyur Jelden. They started on their hazardous expedition 
from the Bardadal on Feb. 7, and in the cour:e of their two 
ays’ explovation they succeeded, under great difficulties and 
angers, in descending into the crater of the volcano Asya, 
here, at about 3,000 feet below the upper margin, they 1eached 
he bottom, and found themselves on the brink of a lake of 
eething hot water, which was apparcntly of great depth. Near 
€ Southern extremity of this lake the ground was broken up by 
Ssures and pools, which prevented further progress in that 
rection, while the entire space resounded with the noise of 
ud subterranean thunder. North of the great crater the ex- 
lorers found an Opening about 600 feet wide, which appeared 
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to be of about equal depth, fiom which issued dense masses of 
sulphurous smoke, accompanied by loud and deafening sounds. 


Tuk Royal Society gave on Wednesday last week a conver. 
sasione, to which, for the first time, ladies were invited. The 
experiment was eminently successful. 


THE members of the Birmingham Natural History and Micro- 
scopical Suciety propose to visit on Saturday next the Loan 
Collection of Scientific Apparatus, the South Kensington autho- 
rities having promised to afford them every facihty. On the 
same day, under the guidance of Mi. W. RK. Hughes, the 
members of the Society will visit the Crystal Palace Aquarium. 


W. B. Lower has been elected to a Foundation Scholarship 
at St. Jolu’s College, Cambridge, for proficiency in Natural 
Science, Houghton, Man, and Slater to exhibitions, 


AN examination will be held at Exeter College, Oxford, in 
October next, for the purpose of fillmg up a Natural Science 
Scholuiship tenable for fou years during residence, and of the 
annual value of 80/.. There is no limit of age for this Scholar- 
ship. The examination will be m biology, chemistry, and 
physics. 


Tir Society of Geography of Paris, appointed some time 
since, a special committee on Commercial Geography. We 
Jeain from the Axfloratenr that this Committee is starting a 
new and mdependcnt Geographical Society. We have also 
received a prospectus announcing the formation of a Panis 
Souiety of Zoology. 


TitF Acidemy of Zuich has granted a doctorship in Medicine 
for the first time to a young lady, Miss Francisca Tiburtias, 
aged 2 3, 


M. W. De Fonvirtt& has had a spectroscope constructed 
with a gradurted screen permitting the quantity of light 
admitted to be diminished ina known ratio. The moving force 
being repulated at will, the radiometer can be put in a state 
of rotation under the rays of the most «corching sun and record 
taken of the motion very easily. Wuth such an apparatus it was 
shown by cumparison with a standard oil-lamp burning forty-two 
grammes an hour, that on June 9, at 4 0’clock precisely, the 
radiating force of the sum was equal to fourteen lamps at a dis- 
tance of twenty-five centimetres from the axis of the radiometer. 
‘Lhe apparatus is tied daily at La Villette gas-works, and 
results of the compatisons will be tabulated and discussed, 


Pror, O. C. Marsy has discovered a new sub order of 
Pterosauiia from the Uprer Cretaccous of Western Kansas, 
Noith Amenica, differing from the typical I’terodactyles in that 
no tecth were present in either jaw. The name given to the 
genus, /¢esanodon, signifies this, The specics was of large size, 
the skull ot Léranadon longweps bemg thirty inches from the 
occipital crest to the end of the pre-maailla. It must be remem- 
bered that the absence of teeth nm a Plerodactyle zeed not lead 
to the infercnce that it is any way moje nearly related to birds 
than the tooth-pocsessing epecies, because the character may 
have been acquired quite independently, 


Tu. April numher of the Ru// tn of the Fiench Geographical 
Socitty contains a memon of the late Jules Duval, by M. FE. 
Levasseur, an Account of a Journcy in Herzegovina, by M. E. 
De Sainte-Marie, and Notices of the Basques, by Major V. 
Derrecagaix, 


RrINWALD AND Co, of Paris, have just added to their 
“ Bibliotheque des Sciences Contemporainces ” a work on Anthro- 
pology, by Dr. Paul Topinard, with a Preface by Prof. Paul 
Broca. Williams and Norgate are the English publishers. 
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In the Monthly Notices of the Royal Society of Tasmania for 
1874 occur some interesting abstracts of papers read before the 
Society, including notices of the Angora goat, some species of 
Tasmanian birds, introduction of the salmon into Tasmanian 
waters, the Silurian fossils of Tasmania, the Tertiary basin of 
Launceston, and a list of the plants of Tasmania, prepared in 
1875 by Baron Fred. von Mueller. To the notices are appended 
the meteorological observations made during the year by Mr. F. 
Abbott at Hobart Town, and by Mr. W. E. Shoobridge at 
New Norfolk. From the monthly notes we observe that 
meteorological ubservations are also made at Port Arthur, Mount 
Nelson, King’s Island, and other places, and sent to the Society, 
but the results are not published, nor so far as we are aware 

, have they been published since 1866. We hope the Society may 
soon be in a position not only to publish these results, but also 
results from a sufficient number of stations, so as to represent 
adequately the meteorology of the island. 


Th. additions to the Zoological Society’s Gardens during the 
past week include a Cariama (Cariama cristata) from South- 
east Brazil, presented by Capt. W. C. Chapman, H.M.S. Dido ; 
two Black-eared Marmosets (Hepale penicillata) from Brazil, pre- 
sented by Mr. G. Newton; a Rose-ringed Parakeet (Padcoruis 
ducilis) from West Africa, presented by Mrs. Llaywood ; a Hya- 
cinthine Maccaw (47a hyacinthina) from Brazil, presented by 
Mr. EH. Wilson ; a Moor Monkey (Semsofithecus maurus) from 
Java, a Bay Antelope (Cephalephus dorsalis) from West Africa, 
purchased ; two Vulturine Guinea Fow)] (Vumida vullurina) 
from East Africa, a Puma (Feles concolor) from Central America, 
depositcd, 
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Poogentorf’s Annakn der Physik und Chemie, No, 3.~Ac- 
cording to the kinetic theory of yases, supposing the 2 a:e us 
molecule to consist of only one atom, the tclatien of the two 
specific heats (as Clausius has shown), would be 1°666. The 
Jower number obtained by experiment for several pases may 
probably be explained by the complex constitution of their 
molecules. It seemed desirable to MM. Kundt and Warburg t» 
determine experimentally the specific heat of mercury vapour, 
which has been considered by chemists to consist of monatomic 
molecules, ‘Their method was to produce a sound in two glass 
tubes placed end to end, and containing, the one mercury vapour, 
the other air. Ilaving introduced powder into the tubes, they 
observed the distances between the nodes of vibration. Apply- 
ing a formula of acoustics which comprehends, among other 
things, the densities, the temperatures, and the relation of the 
specific heats, and taking, as value of this relation in the case of 
air, the number 1°405, they obtain, for mercury vapour, the 
number 1'67, which may be considered as fully in accord with 
the number 1°666 furnished by theory.—In an interesting paper 
which follows, M. Colley, of Mo,cow, examines a particular case 
of work done by the galvanic current. Suppose a current to pass 
through a vertical column of some salt, ¢.. nitrate of silver ; both 
electrodes being in this case of silver. Ina given me a certain 
quantity of silver is liberated and deposited. Now, if the current 
pass up the column, 1 lifts this silver against the force of gravity, 
and so does mechanical work, which, in the opposite case (of the 
current passing down) is not done, It appeared, then, as theory 
anticipated, that the downward current in such a column (as 
measured by the galvanometer), was stronger than the upward, 
and the difference was not greater than theory indicated. ut 
both with a battery current and with that from a Clarke mag- 
neto-electric machine, it was considerably less. The auttor, 
seeking an explanation, :egards as untenable the general views 
regarding passage of currents through liquid conductcrs, the 
phenomena of passage from the solid to the liquid conductor 
being generally ignored ; and he thinks the facts favour Helm- 
holtz’s view, which regards the liquid, with the electrodes im- 
merred in it, as a condenser of very great capacity. Weak 
curnents which cannot pass through the liquid yet produce a 
polarisation of the electrodes (charge of the condenser). With 
strong currents the only difference is that as soon as the differ- 
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electromotive force of polarisation), all newly arriving quantities 
of electricity can unite through the ah M. Colley shows 
how his results are deducible from the state of things thus 
supposed.—A number of experiments on electric clocks (with 
Tiede’s pendulum) are described by Dr. Joseph Brunn.—-Of the 
few remaining original papers we note one by M. Chwolson on 
the theory of interference-phenomena.—A good experiment for 
illustrating the explosive character of a mixture of oxygen and 
hydrogen gases is described by M. Rosenfeld. 


Archives des Sciences Physiques et Naturelles, Jan. 15.—In the 
opening paper of this number M. de Candolle inquires into the 
causes of unequal distribution of rare plants on the Alpine 
chain (See NATURE, vol. xii, p. 516).---M. Favre fol- 
lows with a note on the glacial and post-glacial strata of the 
southern slope of the Alps, in the canton of Tessin and in Lom- 
bardy.—M. Pictet discusses the application of the mechanical 
theory of heat to the study of volatile liquids, and finds some 
simple relations between the latent heats, atomic weights, and 
tension of vapours.-—A series of meteorological observations 
from the coast of Labrador, by Moravian missionaries, is come 
municated hy M. Gautier (See NATURE, vol. xiti., p. 60). 
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SOCIETIES AND ACADEMIES 
LUNDON 


Royal Society, May 18.—‘'On the Organisation of the 
Fossil Plants of the Coal-measures.-—l’art VIII. Ferns con- 
tinued, and Gymnospermous Stems and Seeds.” By Prof. W. 
(°. Williamson, F.R.S., Professor of Natural Hfistory, Owens 
College, Manchester. 

The author described the stem of anew fern, in which the 
principal vascular axis formed a cylinder enclosing a medulla, as 
insome Lepidodendra, This vascular cylinder gives off secondary 
bundles, to petioles, and rootlets, and cach vessel is filled with 
tylose. ‘Iwo kinds of Fern-sporangia were descriled—one 
Polypodiaceous, with a straight, vertical aunulus ; the other, with 
the annulus horizontal and subterminal, exhibits a type seen in 
the recent Schizeacee and Gleicheniacere. But the cuicf subjects 
of the memoir are the stems and seeds of Gymnosperms. Of 
the former various modifications of the Sterude pian Dadoxylons 
are described, and shown to correspond very nearly to many 
recent conifers, thoush with distinctive features of their own, 
especially in the structure of their woo ly fibres, and in the leaf- 
bundles of some species b-ing given off in pairs. The author 
still excludes the Siyitllarie frown the Gymnospernmous group. 

The most important novelties are the Gymnospermous seeds, 
exhibtting their internal organisation, found in France by M. 
Grand-Eury, and by the author in this country. Of these he 
describes a number of new genera and species in addition to the 
Trigonocarpous previously described by Mr. Binney and Dr. 
Hooker. ‘The most remarkable of these is one designated 
Laginostomes oveides, in which a large flask-shaped cavity, 
inciosed within a crenulated canopy, occupies the apical end o 
the s.ed, between the apex of the endosperm and the exostome. 
Brongniart believed, with reason, that such cavities have origi- 
nated 1n the absorptton of the apex of the nucleus, leaving the 
corresponding part of the nucular membrane to form the cavity 
or ‘‘lagenostome.” In this lagenostome large pollen-grains are 
found in many cases. Brongniart designates it the ‘‘ Cavité polli- 
nique.” Examples of several other seeds presenting generic and 
specific modifications of the same type, as well as several species 
of the well-known genus Cardiocarpum and of Trigonocarpum. 
In all these the primary nucleus seems to have been absorbed, 
being now only represented by the investing nucular membrane. 
Within this is an inner structureless bag, which, in some of the 
Cardiocarpa, is filled with parenchyma, and which appears to 
represent the secondary perispermic membrane, or what is really 
the endospermic membrane, or primary embryosac of the Gym- 
nosperms. Theintimate structure of Trigonocarpum agrees with 
Dr. Hocker’s description of it so far as the longitudinal sections 
are concerned, save that here, also, a “ cavité pullinique” exists, 
Transverse sections show that the well-known sandstone casts of 
Trigonocarpum do not represent the external form of these 
fruits, but are casts of che interior of: the hard endotesta. This 
latter was not trigonous externally, like the common speci- 
mens, but had twelve longitudinal ridges, three of which, corre- 
sponding with those of the sandstone casts, were more prominent 

an the rest. The encotesta was invested by a delicate paren- 
chymatous sarcotesta. All these seeds appear to have Cycadean 





ee ee ee 


i Dor a Sa Nemes ee te 


aes See 


me 


coe tod 


4 
Yune 22, 1876 
SSS ee 
ather than Coniferous affinities. One winged seed alone (Polyp- 
erospermum), from the uppermost coal-measures at Ardwick, 
-esembles a true conifer. In conclusion, the author calls atten- 
jon to the number of yet unknown stems and leaves of 
Phanerogams, which must have belonged to the numerous seeds 
iow known to exist in the coal-measures of England, France, 
and North America. 


Mathematical Society, June 8.—Prof. H. J. Smith, F.R.S., 
resident, in the chair.—Mr. A. B. Kempe spoke on a genera 
method of describing'plane curves of the sth degree by link-work. 
He first described what he calls the xeversor and the multt- 
plicator. (These were first described by him in the ‘‘ Messenger 
of Mathematics,” vol. iv. pp. 122-3, ina paper ‘‘ On some New 
Linkages.”) We then explained the addifor and the translator. 
Let o(4, y) = @ be the equation to any plane curve of the #th 
degree, and let P be any point on the curve ; construct the link- 

work parallelogram O 4 /# in which 
OA=HP=a, OB=AP=}, 


¥ 






C 








X 


and let the angle 4 uv .Y — 0, and the angle Fo .Y = ¢, then— 
x=20c0S9 + bcos¢ 


y= acos (8 _- ") + bcos (@- =) 
2 

Substitute these values of x and y in p(x, ¥), expand and convert 

powers of cosines into cosines of multiple angles, and then the 

products of cusines into the cosines of the sums and differences 

of angles, we shall then get — 


(4,7) = S[e4 cos(rp + SO + a)] + CL, 
where 7, 5 are positive integers, and a = ~ oro and 4 and C 


2 

are constants. The author then proceeded to show how the 
constructions could be effected by his link-work, and he pointed 
out that his method would not be practically useful on account 
of the complexity of the link-work employed, a necessary conse- 
quence of the perfect generajity of the demonstration. The 
method has, however, an interest as showing that there zs a way 
of drawing any given case; and the var.ety of imethods of 
expressing particular functions that have already been discovered 
renders it in the highest degree probable that in every case a 
simple method can be found. ‘There is stil!, therefore, a wide 
field open to the artist to discover the simplest link-woiks that 
will describe particular curves. Mr. Kempe further pointed 
out that the extension of the demonstration to curves of 
double curvature and suifaces clearly involves no difficulty. 
—Mr.S Roberts then gave an account of a further note on tke 
motion of a plane under certain conditions. (The former paper 
was read June 8, 1871).—-Mr. J. J. Walker communicated a 
method of reducing the equation of a nodal plane cubic curve to 
its canonical form, in which the lines of reference are the nodal 
tangents and axis of inflexion.—Prof. Cayley described a surface 
connected with the sinusoid. Its edge of regression was given 
by the equations .r = 7 cos ¢, y = rsin @, andz=r cos 2p.—The 
president made a few 1emarks in connection with a recent note 
by M. Hermite, on a theorem of Eisenstein’s, 


; Zoological Society, June 6.—Dr. A. Giinther, F.R.S., 
veep resident, in the chair.—The Secretary exhibited some 
Lo of a Land-crab, from Ascension Island (Geocarcinus 
“é ie which had been presented to the Society by Dr. J. 
Scla rial and read a note by Dr. Drew on their habits,—Mr. 
vat from woited skins of a male and female of the new Phea- 
bulwery,  “oneo lately described by Mr. Sharpe as Losigphasis 
Society of Pose birds had been obtained alive for the Zoological 
Amsterdan, msterdam, but the female only had lived to reach 
taining cn letter was read from Mr. J. H. Gurney, con- 
(Cyenus im Notes on the breeding of a pair of the Polish Swan 

mulabilis of Yarrell), and a description of the young 
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birds.---A communication was read from Dr. Julius von Llaast, 

F.R.S., containing some notes on the skeleton of Zishius Nour 

Zealandia,—A second communication from Dr. Julius von 

Haast, F.R.S., contained some notes on Afesoplodon floweri.— 

A communication was read from Dr. G. E, Dobson, containing 
a description of certain peculiarities in the structure of A/vs(a- 

cina tuberculata, which induced him to believe that this Bat 
used its feet for purposes of locomotion on branches and leaves 
of trees. —Mr. A. H. Girrod read the first part of a memoir on 
certain anatomical characters which bear upon the major divisions 
of the Passerine Birds; —A communication was read from Mr. 

E. L. Layard, C.M.G., containing notes on the Birds of the 
Navigators and Friendly Islands, with some additions to the 
ornithology of Fijii—Mr. H. Adams and Mr, G. French-Angas 
communicated descriptions of five new species of Land Shells 
from Madagascar, New Guinea, Central Australia, and the 
Solomon Islands. 








” 


Royal Microscopical Society, June 7.—Mr. Hi. J. Slack 
in the chair.—A number of presents tu the society were 
announced, including some rich diatomaceous earth from Santa 
Monica, near Los Angelos, sent by Mr. Hanks, of San Fran- 
cisco.—A paper on a photograph of Nobert’s bands, by Count 
Castracane, was read to the meeting and was supplemented by a 
short communication upon the same by Mr. II. C, Sorby.--Mr. 
Henry Davis gave an interesting account of some new observa- 
tions which he had made upon Chonochilus volvox, and illus- 
trated his remarks by drawings showing the principal features of 
the genus as distinguished from the Melicertians.--Mr. Chas. 
Stewart described and exhibited under microscopes in the 100m 
some minute spines found only round the pentagonal opening on 
the under side of the shell of the Echinoderms ; he also gave a 
description of the remarkable structure of the large lachrymal 
gland of the common turtle, and exhibited preparations. 


Victoria Institute, May 29.—Annual Meeting.—The Rivht 
Hon, the Earl! of Shaftesbury, K.G., in the chair. The address 
was delivered by the Rev. Drof. Birks, of Cambridge. 115 
menbers and associa!es have joined during the year, and the total 
number has risen to 690, two-thirds of whom are country and 
foreign membeis. The president, on behalf of the Institute, 
presented a testimonial to Capt. F. Petrie, who had acted as 
honorary secretary and editor of the ‘‘ Transactions ” for the last 
five years and a half. 

BERLIN 


German Chemical Society, May 22.—C. Scheibler, vice- 
president, in the chair.—A. Fischer described a modified water 
air-pump, remarkable for its cheapness. ‘The brass instrument 
is sold by Messrs. Dreyer and Rosenkranz in Hanover for ten 
shillings, or with a manometer fixed to it for twenty shillings. Ic 
can be fixed to any laboratory table.—A. ITorstmann confirmed 
observations by I. Isambert respecting the dissociation of the 
combination of ammonia with chloride of silver. For every 
degree of temperature a certain pressure can be observed, at 
which the separated bodies do not re-combine and the combina- 
tion ceases to be decomposed. Ile also observed the existence of 
two compounds of the formule AgCl. 3NH, and 2AgCl. 3N1],. 
—A. Steiner has obtained the following combination of sul- 
phuretted hydrogen with fulminic acid by passing IJ,S into 
fulminate of mercury— 


C,H,N,O, + H,S = C(NO,)H, - CS. NHg, 
microscopical crystals, yielding, with a surplus of sulphuretted 


hydrogen, oxalic acid, sulphocyanile of ammonium, and 
sulphur— 


2(CytI,N,O,S) + 11,8 = 2CN211,8 + C,H,O, + S. 


The same chemist by treating fulminurate of ammonium with 
sulphuiic acid has obtained nitro-acctonitrile, C1I1,NOg.CN 
(hitherto unknown), beautiful colourless crystals, fusing at 40’, 
burning with a brilliant flame. The substance is not identical 
with fulminic acid, because with mercury and silver it fcrms 
monobasic and not dibasic salts. Jie also described two 
bodies formed by the reaction of ammonia on fulminate otf 
mercury, of the formule C,H,,N,O, and C,H,,N,,03, guani- 
dines, containing fulmi-guanurates. At the end, double 
salts of fulminate of mercury with sulphocyanide of potassium 
and ammonium, and also with cyanide of potassium were 
described. —E. Demole published researches on a body lately 
described by Baumstark, C,H,I0, under the name of ethylidene- 
iodo-oxethy!, Mr. Demole’s researches lead him to suppose that 
this body is derived from ethylene and not from ethylidene.—A. 
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Laubenheimer has found nitro-meta-chloro-nitrubenzol to exist 
in four modifications, chemically identical but differing in physical 
and crystallographical respects. The same chemist has trans- 
formed the above-named substance by boiling it with an alcoholic 
solution of potash into nitro-chloro-phenol and mono-chloro- 
chinone, CglI,ClO, ; and by treating it with aniline into chloro- 
nitro-diphenylamine, C,H ;Ci{NO,). NII. Cg¥ls. | Nascent 
hydrogen transforms dinitrochlorobenzol into chlorinated phe- 
nylen-diamine.—L. Mears has studied the actiou of nitric acid 
on benzanilide, which yields three i:omeiic nitro-benznilides, — 
W. Grethen has transformed acetanilide into ortho- and para- 
nitro-acetanilides, formed simultaneously.- C. Sennewald de- 
scribed meta-amido-benz inilide. The same chemist has trans- 
formed anhydro-benzoyl-diamidobenz 1] — 


C,H,.N.C.C,U,. NH, 
into the amylic substitution-compound— 
Calla NeCoC iN. CALs 


and into the corresponding ethyl-compound.—IT. ITulner and 
F. Frerichs have studied the action of iodide of cyanogen on 
diamidobenzoles, The result is expressed by the equation-— 


2Cg tl (NIT,), + CNI = C,,HieN, = 
Ct(NEL)N - C -N(NH.)CQU,. 
—Q, Hease reported on the properties of a new alkaloid called 
cusconin.—Th. Collen described the action of sulphuric anhy- 
dride on para-chlorobenzoic acid, resulting in the formation of a 
mono-sulphonic acid, Cgl1,ClCOOT)(SO,1).—C. Liebermann 
has observed the formation of rosolic acid when phenol is 
treated with chloroform and sulphuric acid. ‘Tis explains the 
ordinary formation of rosolic acid by heating phenol with ov ule 
acid. 
STOCK ATOLM 


Academy of Sciences, April 12. Di. G. Lindstrom of 
Wisby was chosen Intendent of the T’alwontological department 
of the Riks Museum. The following papers were communi- 
cated :—On the amplitude of the daily variation of temperatuie 
in Sweden, by Hei: Rubenson.-—-On the varieties of Diabaie 
and Gabbro in Sweden, by Hem A. b.. Tormebolim.— Recherches 
sur un nouveau genre des Holothuries, by Docent Hj. Theel,— 
Contributions to a monograph of the Amphipo la, I— The 
family Oxycephalidze Spence Bate, by Docent C. Bovallius (this 
paper is written in English). —’Tne Jand and fiesh-water mollusca 
of Siber.a, L., by Dr. Westerluid.- On the Danncemors iron-ore 
field, by Engineer A. E. Fahlsrantz.—Notes on the vertcbrate 
fauna of North Bohus lan, by Herr C. Ccderstrom.—Prinie 
linge muscorum cognoscendorum, qui ad Caldas Brasil sunt 
collecti, by J. Angstiom, M.D.—I]err Santesson was chosen 
president for the year now commcneced. ‘The retiring presiclent, 
Herr Weern, gave an adilress on the manafacture of iron and 
steel in North America. 


PARIS 


Academy of Sciences, June 5.— Vice-Admiral Paris in the 
chair.— The following papers were read: ~Astronomical ie- 
searches (continued) by M. Le Veirier. Ile presented vol. ati. 
of the Annales del Observatoire, containing the tables of Jupiter 
and Saturn.—On the thermal formation of ovone, by M. Ber- 
thelot. Ile passed a current of oaygen thigugh a tabe, where it 
was acted on by the silent clectric discharge, into a plual con- 
taining dilute arsenious acid. The transformation of the aid 
into arsenic acid was nutcd, and the heat liberated comparcd 
with that liberated in oxidation of arsentous acid by free oxygen. 
‘The heat liberated by change of ozone into ordinary oxygen is 
thus found tobe + 14°8cal., thatis, — 14’8in formatioa of ozone 
(or — 29'6 per atom). Ozone is thus a body formed with ab- 
sorption of heat.—On the absorption of free nitrogen by orgauic 
matters at the ordinary temperature, by M. Deithelot. This 
occurs under influence of the silent discharge, an] is well marked in 
the case of benzine; marsh-gas, acetylene, d&c., also show 
it. Such phenomena must occur in thunder-storms, and 
have imjoitant physiological effects.—On the origin of or- 
ganised ferments, by M. Pasteur. He cuontroverts M. Fremy’s 
results.— Influence of age of a tree on the average time 
of opening of its buds, by M. De Candolle. In certain 
species (horse-chestnut, ¢..) age has no iniluence ; whereas, 
in others (such as the vine), i1 acts sumetimes by retarding, 
sometimes by accelerating, the ‘epoch in question—On th 
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motion in space, by Mr. Ifuggins.— Examination of the possible 
mechanical action of light; study of Mr. Crookes’s radioscope, 
by M, Ledieu (continued). He describes the experiments made 
by M, Fizeau, at his suggestion, with polarised light (the results 
were negative), proposes new experiments, and applies his theory , 
in explanation of some cclestial phenomena.—On the formation 
of an international conimittee for scientific exploration of the , 
American isthmus with a view to making a canal, by M. de. 
Lesseps.—M. Cosson present-d a small apparatus called a cen- 
tral inflammatory obturator (for cartridges.)—Report on s:veral 
memoirs of M. Allad o1 transparence of flames and of the 
atmosphere, and the visib lity of lighthouses with flashing 
lights— On the relations between the theory of numbers 
and the integral calculus, by M. Lucas.—On the photo- 
graphic imazes obtamed at the focus of aetronomical tele- 
scopes, by M. Angot.- On the Jaw of Dulong and Petit, by — 
M. Teircil. He interprets it purely with 1eference to the laws ! 
of chemistry. ‘Ihe specific heat of bodies doubles when they ' 
cease to be gaseous .—~On the irrigations in the south of France, , 
and particularly in the department of the Bouches-du-Khone, | 
by M. Barral—On the duration of tactile sensation, by M. | 
Lalanne. Suppose a flexible body which will not hurt the skin 
by motion in contact with it, to be rapidly moved round the arm 
or leg. Analogously to the impic.sion of a luminous circle before 
the cye when an inci lescent stick 13 whiried rapidly, a con- 
tinuous sensation shoul 1 at a certain sp2e7 be produced, like that | 
from pressure of a bracelet or ring. Chis is never experienced 4 
with less than ten turns pei second. The least duration of ; 
tactile sensation observed was ,', to ,'; of a second. It varies | 
wi h individuals, and in different parts of the body.—On the 4 
galls of leaves of French vines, Ac., by M. Boiteau. Notes on” 
history of Vhylloxera, especially the species PAyl/oxera clcantho- | 
hermes, Kollar, by M. Lichtenstein. —Memoir on the perturbing 3 
influence of neighbouring masses, on the form and disposition of * 
crystals, by M. Brame.—QOn lniear equations of the second order, « 
by M. Pepm.— On the development in series of the functions Al(x), , 
by M. Foubert.— Oa the number of points of contact of algebraicor + 
transcendent curves of a system with an algebraic curve, by M., |’ 
Fowet.—Improvement in Watts’s indicator, by M. Mallet. —On 
the inconvemences arising from use of a cable of copper wire as 
conductor of a Jightmmg-rod, by M. Fiancisyue Michel. Suchy 
wires under electric action s}ow, cre lony, a series of fractures, 
which les.cn consi lerably the conducting section.—On the in- 
flu nce of curtain salts and of lime on sicchaumetric observa- 
tions, by M. Muntz, On a derivative of acetylacctic ether, 
oxypytotartaric acid, by M. Demarcay.-- Combustion of organic 
niatlers und x the double influence of heat ani of a current of 
oxygen, by M. Loiseau, - Metaliiovion of organic sabstances, 
fittins them to receive galvanic deposits, by M. Cazcneuve. — | 
Action of dyntalis compared with that of biliary salts on the 
pulse, artcrial tension, re .piration, and temperature, by MM. |: 
Poly and Ritter. On the vascular apparatus of Trematoda, bY 
M, Nillot. 
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GOVERNMENT AID TO SCIENTIFIC 
RESEARCH 


VW E publish below a correspondence which we cannot 
but regard with the greatest satisfaction ; Govern- 
nent has at last seen it to be its duty to act upon the re- 
ommendation of the Duke of Devonshire’s Commission, 
nd make a substantial contribution towards the endow- 
nent of pure scientific research. We need scarcely remind 
wr readers that from the first we have maintained that such 
ndowment is the duty and interest of civilised states. But 
ndeed it is long since the British Government practically 
icknowledged this to be the case ; the grant of 1,000/. 
rearly to the Royal Society for purposes of research was 
irst made {twenty-five years ago. We hope the additional 
_ ‘, making up 5,000/., will be put to such excellent 
ise that Government will not only renew the grant at the 
end of the five years, but see the necessity of increas- 
ing it to at least the sum suggested when the 1,000/. 
was first granted. No doubt the first to bring the 
duty of the State in respect to science prominently be- 
fore the public in this country was the late Coloncl 
Strange. He broached his scheme many years ago 

at the Norwich meeting of the British Association, and by 
his earnest and untiring advocacy he soon gained to his 
views most of the scientific men of the country, and Go- 
vernment became so impressed with the importance of the 
subject that the Science Commission was appointed in 
1870. ‘Ihe substance of the various Reports of this Com- 
mission is familiar to our readers ; the mass of evidence 
it has elicited has probably done more than anything else 
to enlighten the country and our Government as to the 
high importance and wide extent of scientific research. 
We can hardly expect Government to carry out all at 
once the recommendations of the Commissioners as to 
the extent to which unremunerative research should be 
assisted ; but no doubt the 4,000/. which is to be annu- 
ally entrusted to the adininistration of the Royal Society 
for the next five years, is the first, partly tentative stcp 
towards this. ‘Then there were the strong words of Lord 
Derby,at Edinburgh, last December (see NATURE, vol., xiii. 
p. 141): “I think,” he said, “ that more liberal assistance 
in the prosecution of ‘original scientific research is one of 
‘the recognised wants of our time.” As the natural out- 
me of all this, and no doubt mainly as the result of 
he recommendations of the Science Commission, the 
rovernment has resolved to try what good results are 
‘likely to follow from a first and moderate endowment. 
Ve think we may safely prophecy that the result is 
kely in time to lead to the increasc of the grant to at 
‘ast the sum proposed to be entrusted to the Royal 
OCiety twenty-five years ago. 
The difference between this new grant of 4,000/, and 
at of the old 1,000/, should be noted. In the case of 
latter the money had to be expended on instruments, 
»» by the recipients, whereas in the case of the new grant 
endowment may be personal ; the grants may be made 
individuals not merely to provide themselves with 
aratus, but as a means of sustenance while prosecuting 
Vor, XIV, ——- NO, 3 48 
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scientific researches incompatible with the pursuit of an 
ordinary means of livelihood. And here we should re- 
mark that we never advocated in these columns the 
wholesale selection of untried youths for the receipt of 
such endowments, nor is it meant thus to allocate the 
grant which has been made. The selection will be 
made from among those who by the work which they 
have already done have proved themselves capable of 
making a profitable use of the endowment, 

Another point in the conditions attending the new 
grant we notice with pleasure, namely, the reconstruction 
of the Government Grant Committee of the Royal Society, 
so as to include the Presidents of the principal Scotch 
and Irish Societics, as well as those of the chief London 
scientific bodies. Thus the interests of Scotland and 
Ircland are as well cared for in this matter as those of 
England. 

The Royal Society has now a great responsibility 
resting upon it. What with the annual 4,000/. from 
Government, in addition to the previous 1,000/, and 
the 6,000/7, which Mr. Jodrell has entrusted to its adminis- 
tration, it will have critical and important duties to science 
and to the country to perform. We arc sure it will take 
every carc so to allot these funds as to prove that it has 
only the interests of pure science at heart, and is quite 
competent to carry out the intentions of Government as 
well as of private donors. 

The following is the correspondence in relation to the 
grant which has passed between Government and the 
Royal Society :— 


L“erirER TO THE PRESIDENT oO TIE RoyAtL SOCIETY. 


Science and Art Department, South Kensineton, SAV., 
April 29, 1876 

S1r,—Her Majesty’s Government have had under their 
consideration the question of giving some further aid to 
scientific research. 

As you are aware a sum of 1,000/, is voted annually by 
Parliament “to enable the Royal Society to defray the 
expenscs of scientific investigations considered by a Com- 
muttce of the Society to be worthy of such aid.” This 
Committee, called the Government Grant Committee, 
consists of the President and Council of the Royal Society 
and twenty-one other gentlemen of scientific eminence 
not members of the Council ; and the Grant is expended 
in aiding investigators to provide themselves with appa- 
ratus and assistants, but never in personal payments to 
the investigators themsclvcs, 

It is proposed that this action of the State should be 
extended, and that further aid should be given to research 
by according permission to the Government Grant Com- 
mittee to recommend in certain cases the payment of 
personal allowances to gentlemen during the time they 
are engaged in their investigations ; that a sum of 5,000/,, 
including the above-mentioned 1,000/,, should be taken 
annually ; that the Royal Society should be invited to aid 
Her Majesty’s Government with their advice and assist- 
ance in its appropriation and expenditure, and as to the 
sums to be granted in cach case, reporting annually to 
the Lords of the Committee of Council on Education on 
the progress made and the desirability or non-desirability 
of renewing the grant ; and that this experiment should 
be tried for five years. 

The Administration and expenditure of the grant, and 
accountability for it, should we consider be vested in the 
Science and Art Department of the Committee of Council 
on Education by which the vote will be taken; and all 
instruments purchased for investigations should be left in 
its charge when no longer required. 





186 





_ It would be advisable that the Presidents of the follow- 
ing Societies should be ex-officio members of the Govern- 
ment Grant Committee, viz. :— 


The Royal Society of Edinburgh, 
Royal Irish Academy, 
Royal Astrenomical Society, 
Mathematical Society, 
Chemical Society, 
Linnean Society, 
Zoological Society, 
Geological Society, 
Physical Society, 
Institution of Civil Engineers, 
Institute of Mechanical Engineers, 
General Council of Medical Education and 
Registration of the United Kingdom. 
Royal College of Physicians, 
Royal College of Surgeons, and 
British Association. 


No definite rule can be laid down as to the amounts to 
be awarded in individual cases. These must depend 
upon various circumstances, especially on the amount of 
time which the investigator devotes to the inquiry. 

There would be no objection to the application of some 
portion of this fund to the payment of such clerical assist- 
ance as may be found necessary. 

I should fecl obliged if you will consult the Council 
of the Royal Society on this scheme and inform me what 
is their opinion of it, and also give me the benefit of any 
suggestions as to modifications that may occur to them 
or to you. 

I have the honour to remain, Sir, 
Your obedient servant, 
(Signed) 


RICHMOND AND GORDON 

LETTER TO THE PRESIDENT OF THE ROYAL SOCIETY, 
Scunce and Art Department, South Kensington, S.W., 

May 29, 1876 
S1r,—In reference to our conversation on Monday last 
on the subject of the Duke of Richmond and Gordon’s 
letter of April 29, I should feel obliged by your informing 
the Council of the Royal Society that the Lords of the 
Committee of Council on Education agree with you in 
thinking that, under the circumstances, it would perhaps 
be more advisable to leave the grant of 1,000/. exactly as 
at present. The conditions of the Lord President's letter 
would then apply only to the vote of 4,000/, Should the 
Council of the Royal Society concur in this view, we will 
cemmunicate with the Treasury on the subject. The 
recommendations of the Royal Society with respect to the 
appropriation of the 4,000/. must, no doubt, be liable to 
revision by the Minister responsible to Parliament for its 
due administration, and of this responsibility he cannot 
divest himself. But the power is one, we believe, for the 
exercise of which there is never likely to be occasion. 
Should it, however, happen that the Committee of 
Council on Education found it inadvisable to act on all 
of the recommendations of the Royal Society, the best 
lwaurse would probably be to give the Council an oppor- 
item of revising them ; so that, if thought desirable, the 
might b¢ the grant, to which exception had been taken, 
Society are Jlocated in some other way. If the Royal 
or rejected as ‘Ul desirous that the grant should be accepted 
Council on Educavhole, the Lords of the Committee of 
shall be done. But on will of course undertake that this 
Council will agree that-y believe on consideration that the 
have a mischievous effecagh a course would be likely to 
those recipients of grants wand entail great hardship on 
attended their investigations, from the success that had 
pected the continuance of their might naturally have ex- 
As respects the reports of progrants. 

that the Council of the Royal Societys, My Lords believe 
ment will naturally desire to have laid wéllsee that Parlia- 
them such a 
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report from those capable of giving an Opinion, as will 
enable them to judge of the nature and amount of work 
being done, and the peretin f or otherwise, of continu- 
ing the grants. It is not asked that the report should be 
in any great detail; as a rule it would be sufficient if it 
were of a general character, unless some of the subjects 
should from their special nature seem to require more 
precise information. The Lords of the Committee of 
Council on Education are fully aware of the great diffi- 
culties which surround the question of the direct en- 
couragement of research and of the labour and responsi- 
bility that must necessarily be entailed on those who 
undertake to organise the experiment in this country. 
They therefore are glad to find that they may reckon on 
the cordial co-oprration of the Royal Society, to whom |, 
they naturally first appealed to aid them in this matter. 
I have the honour to be, Sir, 
Your obedient Servant, 
(Signed) 
J. D. Hooker, Esg., C.B., M.D., &c., 
President of the Royal Society 





SANDON 


LETTER TO LoRD SANDON. 
The Royal Society, sist data House, W.. 
Fune 2, 187 ene ccd 
My Lord,—With reference to your Lordship’s * letter to 
the President of the Royal Society dated May -zg, I am 
toinform you that the President and Council of the . Royal 
Society concur in the proposal therein contained, namely 
that, while the grant of 1,000/. should remain exactly as 
at present, a vote of 4,000/, should be taken on the con- 
ditions expressed in the Lord President’s letter ; and that, 
in case it should happen that the Committee of Council 
on Education found it inadvisible to act on all the recom- 
mendations of the Royal Society, the Council of th/e 
Royal Society should have an opportunity of ae 
them, so that, if thought desirable, the items of the grank 
to which exception had been taken might be allocated i 
some other way. 
I have the r:onour to be, my Lord, 
Your obedient Servant, 
(Signed) G. CG. S1oxkes, Secretary, R.S. 
The Lord Sandon, &c., &c., Kc. 
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WALLACE'S GEOGRAPHICAL DISTRIBUTION | 
CF ANIMALS! | 


The Geographical Distribution of Animals, with a Study ) 
of the Living and Extinct Faunas, as Elucidatine the 
Past Changes of the Earth’s Surface. By Alfred 
Russel Wallace. Two Vols. 8vo, (London: Mac- | 
millan and Co., 1876.) 

oe second part of his great work on Geographical 

Distribution Mr. Wallace devotes to the discussion : 
of fossil animals. It might seem at first sight, as our 
author observes, rather out of place to begin the 
systematic treatment of this subject with extinct ani- 
mals 1ather than with recent ones. But those who take - 
the trouble to read these most interesting chapters will ) 
be speedily convinced to the contrary. Imperfect as is 
our knowledge of the geological past, enough has been 
already ascertained to enable some enchanting theories 
to be started which account to a greater or less ex- 
tent for some of the most difficult problems of the ' 
present. As regards the comparatively recent extirpation 
of large and important forms which has taken place in 

Europe, in North America, and in South America alike 

since Post-Pliocene times, “if is clear,” our author tells 


2 Continued from p. 168, 
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us, “that we are now in an altogether exceptional period 
of the earth’s history,” some idea of which 1t 1s very neces- 
sary to realise. “ We live in an impoverished world, from 
which all the hugest and fiercest and strangest forms 
have recently disappeared.” The cause of this great 
change over such a large part of the world’s surface was, 
in Mr. Wallace’s opinion, the “ glacial epoch,” which, 
according to Mr. Belt’s theory, heaped up most of the 
water in the earth 1n mountains of ice round the two poles 
and left the grcat ocean beds comparatively dry. This, 
we are told, “must have acted m various ways to have 
produced alterations of the levels of the ocean as well as 
vast local flows, which would have combined with the 
excessive cold to destroy animal hfe” We are not sure 
that this 1s a very satisfactory explanation of the simul- 
taneous disappearance of the grevt Insh F1k from Curope 
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| 
| and the Megathcrzum from South America, but it 1s at all 


events some explanation of an obscure point, and deserves 
careful consideration So also do those few cases in 
which geological evidence 1s already sufficient to give us 
indications of the original birth-place of some of the mam- 
malian types, and of the mode m which has come about 
their present state of distribution 

The thud section of Mr Wallace’s great work, which 
we now enter upon, 1s, in fact, the most important of the 
whole, and that to which the previous chapteis may be 
regarded purely as introductory Having shown us what 
the six great divisions of the earth’s land-surfice, zoo- 
logically considered, are, and how it may have come to 
pass that they are what they are, Mr, Wallace takes them 
one after the other in order, and gives us a separate 
memoir upon each of them, and thuir special roological 





kia 3—A Brazilhan Forest, with characteristic Mammaha 


characteristics Aftc: a description of their territorl 
outlines, illustrated by hypsometrical maps in which the 
boundaries of the sub-regions are likewise indicated, 
general remarks are given upon their leading zoological 
features, The chief forms of mammals, birds, reptiles, 
batrachians, fishes, butterflies, beetles, and Jand-shells, 
which characterise them are pointed out. The Sub- 
regions into which they are divisible are then taken up 
and treated in greater detail, and the leading authonties 
from whose labours the necessary facts have become 
known to us are cited, At the end of each memon 

tables of distribution” are added, in which are given— 
first, a list of the families of the selected groups of 
animals represented within the Region, with an indication 
of their range, if any, beyond the Region, and secondly, 
a similar lst of the genera of the terrestrial mammals 


and birds, with an indication of thcir ranges both within 
and beyond the Region ‘Three or four plates, drawn by 
the late Mr J Bb. Zwecher, accompany each memo. 
These are intended to illustrate the physical aspect and 
zoological character of some well marked division of the 
region, and as only such species are figured as “ do actu- 
ally occur together in a state of nature,” the scenes repre- 
sented are “at all events not altogether impossible ones,” 
which 1s more than many of our artistic friends can say of 
their productions! While we could have wished that Mr, 
Zwecker had resorted in some cases to the Zoological 
Society’s Gardens rather than to previously published 
figures for the models of some of his animals, we must 
acknowledge generally the truthfulness of these tllus- 
trations and the faithful manner in which they have been 
executed At hoe alike in the tropics of the Onental 
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and of the Neotropical regions, no one surely could 
have been more competent than Mr. Wallace to select the 
mort characteristic forms for these plates, and we have 
great pleasure in réproducing some of them in these 
columns. 

To those who know anything of Natural History the 
enormous labour involved in the compilation of these six 
memoirs will be at once apparent. The mass of details 
to be gone through in bringing together the most pro- 
minent known facts connected with the mammals, birds, 
reptiles, amphibians, fishes, butterflies, beetles, and 
land-shells of every different part of the world’s surface, 
is a task that the boldest naturalist might well stand 
aghast at, especially when it is recollected that these de- 
tails have to be picked out from several hundred different 
works and periodicals published in every quarter of the 
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globe. That errors can be escaped in such a compilation 
even by a writer so cautious and so competent as Mr. 
Wallace is manifestly impossible. No intellect could ex- 
pect to obtain personal acquaintance with more than a 
few selected branches of such a multifarious subject, and 
for the rest an author must trust to second-hand infor- 
mation. The selection of such second-hand information 
and its reduction into 2 uniform shape, is of itself a task 
of appalling magnitudc, and we can only congratulate 
Mr. Wallace on having had strength and leisure to 
accomplish such a Herculean labour. 

The fourth and last part of Mr. Wallace’s work con- 
tains, as we have already explained, a review of the dis- 
tribution of the different groups of animals which he has 
selected foi the illustration of geographical distribution 
arranged in systematic order. The families are taken up 








Fic, 4.—A Forest Scene on the Upper Amazon, with some Characteristic Birds. 


one after another, the principal genera are mentioned, 
and notes are given on the more remarkable species. At 
the end of each order is appended a series of remarks on 
the general distribution of the whole group. This is in 
fact the storehouse of information from which the essays 
on the six zoological regions have been compiled, and 
should in strictness have preceded the third section 
of the work instead of following it. The author wisely 
recommends persons not well versed in zoology to 
read the more important parts of it—especially the ob- 
servations at the close of each order—before they begin 
Part III. As regards this systematic treatise the obser- 
vations which we have already made on the difficul- 
ties to be mastered in the compilatiop of the memoirs 
relating to the six geographical regions are still more 


applicable. It would be easy to point out many pas- 
sages in which Mr. Wallace has not in our opinion 
made the most judicious choice of authorities. Errors of 
detail are, however, as has been already stated, unavoid- 
able in a work of this extent—happy is he who makes 
fewest of them! Even in the case of seme of the largest 
and most prominent families of the great class of 
mammals, naturalists are by no means yet agreed as 
to the number of species and genera that should be 
admitted. For example, Mr. Wallace, we observe, 
assigns “four, or perhaps five” rhinoceroses to Africa, 
but Prof. Flower—-one of the highest living authorities on 
this class of animals, in a recent paper read before the 
Zoological Society of London—could only recognise Avo, 
Mr. Wallace admits the validity of Elasmognathus of 
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Gill as a genus of Tapirs, and adopts Dr. Gray’s multitu- 
dinous division of the well-defined and eminently natural 
group of Eared Seals (O¢aria). Many naturalists would 
hesitate before following Mr, Gill and Dr. Gray as authori- 
ties on these (or perhaps we may add on many other) sub- 
jects, But such and similar errors on questions of detail 
do not, we believe, affect the validity of Mr. Wallace’s 
general conclusions. After the miserable stuff usually 
thrust before us in even the best and most recent treatises 
on geography, when the question of distribution comes 
to be touched upon, it is truly refreshing to turn to Mr. 
Wallace’s broad and enlightened views on this subject. 
Future compilers of geographical manuals will have an 
easy task when they come to this most important but 
hitherto most ill-used part of their work, if they will only 
cast aside all that they have previously written, and 
borrow freely from the volume now before us. 

Mr. Wallace has already registered many claims on 
the gratitude of naturalists present and future. In their 
interest he has explored the tropics of the east and the 
wildernesses of the west, and has brought home number- 
less novelties. He has written one of the best and most 
instructive books of naturalists’ travels ever yet issued. 
He was, as is well known, the joint inventor with Mr. 
Darwin of the theory of “Natural Selection.” But 
beyond all these scientific feats—and they are no mean 
ones—he has accomplished a task that will extend his 
fame even more widely amongst those who love science, 
as the author of the first sound treatise on zoological 


geography. 








TWINING’S “SCIENCE MADE EASY” 
Science Made Easy: a Series of Famittar Lectures on the 
Elements of Scientific Knowleage most Regnired 1 
Daily Life. By Thomas Twining. (I.ondon: Chapman 
and Hall, 1876.) 
HESE thin clearly printed quartos represent a re- 
maikable experiment ; an attempt to diffuse good 
teaching without good teachers, and to reproduce first- 
rate popular lectures without the need of multiplying 
skilled lecturers to deliver them. The author, Mr. 
Twining, constructed in 1856 an Economic Museum at 
Twickenham, which exhibited illustrations of scientific 
knowledge as applicable to the concerns of daily life. 
After fifteen years of continuous improvement this collec- 
tion was destroyed by fire ; but the experience gained in 
working it strongly impressed upon its author the convic- 
tion that the level of popular culture in this country is 
below the point at which intelligent appreciation of the 
simplest scientific object becomes possible ; since his fine 
museum, with its methodical classification, its careful 
explanatory labelling, and the oral instruction of its active 
curator, failed to convey knowledge to the mass of visitors, 
to whom the very alphabet of science was unknown, and 
whose minds were untrained to the reception of the 
simplest truths. It is a bold thing for one man to enter 
on the task of educating a people; but Mr. Twining’s 
enthusiasm was equal to the attempt. Precluded himself 
from lecturing, he prepared carefully-written lectures, 
founded on his Twickenham experience, and entrusted 
them to others to deliver. The swimming bath of East 
Lambeth, dry and unused in the winter, was fitted up as 
a lecture-room, and a course of five lectures was there 
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delivered to attentive audiences of more than a thousand 
persons. Demands for their repetition arose from all 
parts of London; and during the last nine seasons they 
have been delivered in various mission-rooms, institutes, 
and clubs of the working-classes to crowded and eager 
hearers. Uneducated learners, however respectfully 
attentive, yet carrying away from a lecture ideas crude 
and disjointed, may lapse within a few days into their 
original ignorance ; Mr. Twining therefore began early 
to test his audiences by a system of examinations, so 
modified as to mect the inexperience of candidates and 
the elementary character of the teaching. Examination 
programmes were issued, containing a full set of possible 
questions on the coursc, from ten to fourteen being 
allotted to each lecture, with the understanding that from 
every one of these groups two questions would be selected 
by the examiner ; while a preliminary examination “of a 
friendly kind” struck off all who were clearly incapable 
of presenting themselves with any prospect of success. 
Under these limitations we are told that a large number 
of candidatcs have obtained prizes and certificates at 
successive examinations, their papers showing that they 
had grasped and could reproduce intelligently a fair 
amount of the teaching which they had received. 

Mr. Twining thinks that what has been done in Lon- 
don may easily be done elsewhere; he therefore prints 
his lectures, and prefaces them with minute instructions 
for the guidance of such amateurs as may wish to 
organise and carry out the course, In its delivery two 
persons are necessary, a “reader” and a “ demonstrator.” 
The reader must be a good clocutionist, and need be 
nothing more ; need know nothing of science in general, 
nothing of the particular science on which he is discours- 
ing. If heis clever enough to introduce here and there 
a happy local @ Jropos, so much the better; but he is a 
mere vehicle for the transmission of the matter contained 
in his text, and is not required to do more than utter it, 
The demonstrator must know something of science, and 
have some practice in manipulation ; but the simplicity 
of the experiments and the fulness of the printed direc- 
tions reduce this necessity to a minimum, so that the 
author proposes to himself as suitable interpreters in a 
country town thc national schoolmaster as reader, and 
the doctor or dispensing chemist as demonstrator. Refer- 
ence numbers, dotted lines, and other devices, indicate 
the relative duties of the two performers, who cannot of 
course expect to work smoothly and in concert without 
repeated and laborious rehearsals. 

The ordinary science teachcr, luxuriating in abundant 
time, in ample apparatus, and in educated hearers, might 
be tempted to speak unfavourably of the lectures them- 
selves, as too condensed for practical usefulness, He 
might say, and say truly, that the matter contained in the 
three lectures on Mechanical Physics could scarcely, by a 
master teaching boys, be included in the five-and-twenty 
lectures of an ordinary school term ; that the two lectures 
on Chemistry are overgrown object lessons ; that no one 
of the seventeen topics treated in the single lecture on 
Chemical Physics would demand less than an bour's 
careful teaching in a class-room ; and that the “ ques- 
tionary,” or examination programme, represents pure and 
simple cram. But such criticism would be set Sr 
applied to Mr. Twining’s enterprise, as overlooking tts 
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condition and its aim: the condition, an audience of 
weary working-men, with little time to give, and who 
reject all instruction which is not easily grasped and 
enlivened by amusing spectacles: the aim, to communi- 
cate entertaining knowledge in a utilitarian spirit, to open 
a glimpse of intellectual enjoyment such as may at the 
same time bear practically on the comfort and happiness 
of daily life. In the experience necessary for such a taste 
Mr. Twining probably stands alone, and in reviewing the 
forms his efforts have taken we may fairly bow to the 
judgment which shaped them. 

But the main objection to this curious and novel system 
will occur to everyone. Is it possible that any man 
uttering the knowledge and the thoughts of others on a 
subject with which he is quite unfamiliar can import into 
his task the enthusiasm necessary to kindle and inform 
an audience? A purchased sermon read from a pulpit 
never yet edified anyone; will it be more inspiring to 
receive scientific truth from the lips of a man who articu- 
lates by rote instead of teaching from that lofty stand- 
point of superior knowledge which converts hearers into 
disciples? Mr, Twining speaks gratefully of the admir- 
able readers he has been fortunate enough to find in 
London. They were probably not mere elocutionists, 
but possessed of dramatic minds, and able to gencrate at 
will enthusiasm in a noble though unfamiliar subject, 
and their like will not be met with every day. Mr. 
Twining shows his uneasiness on this point by his strong 
injunctions to careful practice on the part both of reader 
and demonstrator, and whoever attempts to carry out the 
scheme will have to lay special stress on this. Nor can 
we omit to mention the subject of expense. The appa- 
ratus necessary only for the six lectures b2fore us costs, 
exclusive of plans and diagrams, from 44/. to 48/, Ios. A 
club, society, or institute, including dexterous workmen 
amongst its members, could probably obtain all that is 
wanted at half this price, but in many places the difficulty 
of meeting the expense might turn the scale against the 
introduction of the lectures. 

These difficulties have, no doubt, been well considered 
by the author of the scheme, and are thought by him to 
be not insurmountable. We most sincerely hope that 
it may be found so. His enterprise will be watched 
with no slight inteiest by all who feel that the spread 
of scientific knowledge among the operative classes is a 
pressing national necessity, and that one who devotes to 
it,as Mr. Twining has done, experience, thought, and 
toil, deserves the gratitude and the help of his country- 
men. " W. T. 
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OUR BOOK SHELF 


Life with the Hamran Arabs. An account of a 
Sporting Tour of some Officers of the Guards in the 
Soudan during the winter of 1874-5. By Arthur R. 
Myers, Surgeon, Coldstream Guards. With Photo- 
graphs. (London : Smith, Elder, and Co., 1876.) 


THE sporting tour of which Mr. Myers gives the narrative 
in this volume was made at the same time as that described 

the Earl of Mayo in the work which we recently 
noticed. Indeed the two parties started together, and 
their work lay in regions not far distant from each other. 
Mr. Myers and his party were much more fortunate than 
the Earl’s party. They did not meet with so many 
hindrances, and were much more fortunate in the number 
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and variety of animals that came in the way of theid 
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rifles. The region to which Mr. Myers’s work refers’id 
on the borders of Abyssinia and Egypt, and has been 
already made familiar to English readers by.Sir Samuel 
Baker in his “Nile Tributaries.” Mr. Myers simply 
pretends to tell of his sporting adventures, and there- 
fore we have no reason to complain if he adds little to 
our knowledge of the country of the Hamran Arabs 
He writes in an unpretentious style, and his work will b 
found interesting by the gencral reader, and specially s 
by those who love sport. It contains photographs o 
some of the trophies brought home, arranged by War 
and Co. ; they give a good idea of the variety of anima 
life to be met with in this part of the Soudan. 
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LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opinions iui 
by his correspondents, Nether can he undertake to return,: 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. | 


The Decrease of the Polynesians 1} 


I BELIEVE there are some errors popularly received respecting 
the rapidity with which the inhabitants of Polynesia, as a whole, 
are disappearing before an advancing civilisation. I wish to 
make a few statements on this subject in connection with a 
review of Miss Bird’s book on ‘‘ The Hawaiian Archipelago,” 
which appeared in NATURE, vol. xi. p. 322, 

The primary source of error is the excessively high estimates 
as to the population of different islands in, Polynesia made by 
early visitors and residents. In most of the islands the people 
live chiefly, or entirely on the coasts; whereas, in the esti- 
mates, allowance is made fur a proportionate population in the 
interior, 

Another error, 1 believe, is the supposition that the decrcase 
of the people is entirely (or almost entirely) owing to their 
contact with foreigners. From persenal knowledge of Polynesia 
I feel convinced that the people were rapidly decreasing before 
their intercourse with civilised races commenced, 

It is also a mistake to suppose that decrease is by any means 
universal at the present time, While in some islands the decrease 
of the natives has been accelerated since they have come into 
contact with modern civilisation and its attendant evils, in other 
islunds the previous decrease has been greatiy retarded, or even 
changed into an increase, by the beneficial influences of a 
Christian civilisation. This change has been brought about by 
such causes as the following :—The partial or complete cessation 
of wars ; the discontinuance of human sacrifices (in some islands 
the cessation of cannibalism may be added); the cessation of 
infanticide ; the greater respect paid to women, which leads to 
their release fiom some of the hard work which, in heathen 
times (in some portions of the Pacific) fell almost entirely to their 
share, and the conscquent increase of living and healthy progeny ; 
the increased care taken of infants and aged people, and the 
general progress of industry resulting from moe settled habits, 
which leads to a more regular supply of food. 

As an example, in proof of the correctness of my statements I 
will cite the Samoan Islands. In the ‘‘Encyciopwdia Britan- 
nica” (eighth edition) we read :—‘‘ The population of Samoa 
_ LI wrote this paper some months ago, intending to send it for publication 
ip Naiurn, but | afterwards determined on withholuing it for the present, 
hoping at some future tume to discuss in a mere systematic aud thorou 
manner this subject. tcgether with some other questions bearing on the 
ethnology and anthropology of Polynesia. 1am now, however, induced, by 
the reference in Prof. Rolleston’s address before the British Association at 
Bristol, to publish it as it was fist written, huping it may prove a smal! con- 
tribution towards a correct understanding of this subject. . : 

1 take this opportunity to thank Dr. Rolleston for putting in its true light 
the relation which the work of missionaries bears to the decrease of Abori- 
ginal populatious. It is hgh time that the ignorance, prejudice, and narrow- 
ness manifested by many literary and scienufic men gave place toa broad, 
cdwmon sense, and enlightened vic w of the matter. issionaries ate some- 
times represented as if they were the actual destroyers of the weaker races ; 
a view somewhat swzart/y set forth in one of Mr. Bernard Quaritch’s scientific 
book catalogues (No. 294), Jan. 1875) in the following words :— The mise 
sionary is a grand and striking figure in the history of the world. Robed in 
black, and bearing the Word of Lie, he moves among the weaker races of 
mankind ; around his path they sicken and pensh, and countless nations of 
men are swept away.” In Polynesia, the agents of the London Missionary 
Society, at least, usually dress in wézte, aud not in dduck, and I imagine 
most seusible mtipsionaries who live in the tropics, do as we do in this 
respect. But whether we wear the ominous black, or adopt the more hope- 
ful (or comfortable) white, I fancy Mr. Quanich is guity of what the 
logicians call an tgnoratio elenchi. S. J. W. 

Samoa, Dec. 30, 1875 
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has been variously estimated from as many as 160,000 to as few 
as 38,000. The Rev. J. Williams estimated them at the former 
number in 1830, and Capt. Erskine, in 1854, at the latter ; but 
by the missionaries (Semoan Keporter, 1845), the population was 
reckoned at from 50,000 to 60,000, At present the Samoan 
nation does Bok pronaly exceed 40,000 souls” (vol. xviii. p. 278, 
See also vol. xvi. p. 88). . ; 

In 1853 the first census of the coon of these islands was 
taken, and it was then found that the natives numbered 33,901. 
Thus, according to the Rev. J. Williams’s estimate, there was a 
decrease of 126,099 in twenty-three years, or 5,482 per annum ! 
According to the lowest estimate of the missionaries in 1845, 
there was a decrease of 16,099 in eight years, or 2,012 per 
annum! Capt. Erskine’s more moderate estimate was 4,099 
above the actual number ascertained by census the year before 
he made it. : 

In 1863 a second census of the population was taken, and the 
natives then numbered 35,097, showing an increase of 1,196 in 
ten years, or 119)°s per annum. 

In 1874 another general census of Samoa was taken, and 
the entire native population was found to be 34,265, showing 
a decrease of 832 in the eleven years since 1863, but still giving 
an increase, in the twenty-one years since 1853, of 364: the de- 
crease during the shorter period averaging 757; per annum, while 
the increase during the longer period averages 173 per annum. 
This difference is easily accounted for, During the eleven years 
which intervened between the second census and that recently 
taken, there was a civil war in the principal islands which lasted 
moie than four years, in consequence of which the usual death- 
rate was largely increased. ‘T!is was not merely owing to the 
actual number of people killed in fighting, but chiefly to priva- 
tion and suffering in those districts where the fighting took place. 
The census shows a decieae on the different islands in propoi- 
tion to the amount of damage done, and the consequent puiva- 
tions suffered by the people. Thus Upolu, which was the prin- 
cipal seat of the war, suffered very s-veiely ; and here there was 
a decrease of 9&8 in a population of 17,556, or more than 5 per 
cent. Savaii, which suffered comparatively little, shows a de- 
crease of 140 in a population of 12 670—slightly over 1 per cent. 
On the other hand, the island of Tutuila, which was not involved 
in the war, shows an ¢zervase of 206, or more than 8 per cent, in 
the cleven years: the population in 1963 being 3,450, while in 
1874 it amounted to 3,746. 

In ove part of Upolu, where a register of births and deaths was 
hept for several years previous to the above-mentioned war, there 
was an annual excess in the number of births over the deaths, 
averoping from 1 to 2 per cent. 1 bclieve the decrease in the 
aggregate population during the elcven ycais is entirely owing to 
the war, 

The population of the small island of Niue (Savage Island) 
was counted in 1859 and found to number 4,300. It was counted 
again in 1864, and found to number 5,010, showing an increase 
of 710 in five years, or more than 3 per cent. perannum. In 
1868 the population was again numbered, and tound to amount 
to 5,060, showing an increase of fifty only in four years. But at 
the latter date many of the natives were away as voluntary immi- 
grant labourers in other islands— seventy-five being in Samoa — 
and many others were sailors on board vessels : hence that does 
not represent the actual increase, I know many other islands in 
Polynesia where there is a steady increase in the population year 
by year, since the abolition of paganism. 

But notwithstanding these facts, which give some hope for the 
Polynesians, I fear the balance is against them in the aggregate, 
and that the general tendency is towards a more or less rapid 
decrease which—unless some measures for their conservation are 
found— will greatly diminish, if not destroy them. The causes 
which produce this tendency are, /7s¢, those epidemic diseases 
which commit such fearful havoc in localities to which they are 
newly introduced. Some of them, such as influenza and measles, 
Sre comparatively harmless in countries where they have long 

fen prevalent. But they are terribly fatal in a new country, as 
“i lately been seen in Fiji. This excessive mortality is not, I 
patina Ce to the want of stamina in the constitutions of the 
the fact’ thar TAY be accounted for by their mode of life, and by 
ether, leayi the inhabitants of entire villages are stricken to- 
a gic ving none in health to procure food for, and attend to, 
a rien as the effects of these epidemic diseases are, they 
ix the end. < and, in my opinion, there are other causes which, 
‘ onstantly works themselves far more destructive. These are 
rang, and are every day working with augmented 
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power ; and these the Polynesians owe 
course with foreigners. They are ardent spirits and syphilis. In 
the case of the Hawaiian Islands, /eprosy may be added ; for in 
that archipelago these three scourges are working with fearful 
effect, and they bid fair to sweep off the greater part of the 
natives. But those islands must not be taken as hirly repre- 
sentative of the state of Polynesia asa whole, In many islands 
the saps foreign spirits is almost unknown, and in many 
more syphilis is rarely if ever met with. 

The question may be asked, What possible remedies can be 
suggested which may, by mattis 7 or removing, the causes of 
decrease, help in the conservation of the Polynesians? The only 
possible remedies which at present occur to me are; (1) Strict 

uarantine regulations wherever there is a government by which 
they can be enforced. (2) A heavy duty (which would be, prac- 
tically, prohibitory) on the deleterious kinds of spirits commonly 
imported into the islands and vended to the natives. 

The introduction of measles into Fiji since the establishment 
of British rule there does mot speak very strongly in favour of 
the efficacy of the first remedy. But there surely must have 
been some serious oversight or neglect on the part of medical 
officers, when infected persons were permitted to land on those 
islands from a British man-of-war, and such oversight or neglect 
ought not to be repeated elsewhere. 

It would be a blessing if some measures could be taken to 
protect the Polynesians against one of their worst enemies— 
ardent spirits. [It is notorious that an immense quantity of a 
noxious kind of spirit is constantly imported into some of the 
islands and sold to the natives. The taste for this deleterious 
drink is increasing, and likely still to increase. If low traders 
will continue to vend such a vile compound, without regard to 
the amount of human misery, or even loss of life, which may 
result therefrom, it appears to me that all respectable merchants 
who do business in Polyncsia should set themselves against it 
and keep their hands clean from the traffic. 

Samoa, South Pacific 


entirely to their inter. 


S. J. WHITMEE 


Wind Driftage 

In the interesting narrative of the cruise of the Challenger 
that appeared in NATURE (vol. xiv. p. 93), the wind-formed 
rocks and dnft of the Bermudas are referred to. This probably 
wil call attention to the much-neglected subject of wind driftage ; 
but I sincerely trust Prof. Thomson and his Coll e will discard 
such an ill-advised name as ‘‘ sand-glaciers” for the inunda- 
tions of ‘ Holian” or “blowing sands,” The term glacier 
belongs to ice ; beside, these sand-streams do not act like glaciers, 
their advance being more similar to that of a lava flow. 

Somewhat similar sands occur in Australia, and were described 
years ago under the name of ‘* Holian drift,” by an officer of the 
Royal Engineers (whose name I now forget), those in the vicinity 
of Melbourne Bay being remarkable for containing regular strata 
of empty bottles. In Kutch there are extensive wind-formed 
rocks, in some, such as Meeta and Kara, the cement being prin- 
cipally salt. On the coast of Ireland travelling sands can be 
studied ona small scale. At Bundoran, the late Lord Palmerston 
stopped the /Holian drift from travelling by planting it with 
the Austrian pine; on the west coast im places considerable 
encroachments take place, one of the most conspicuous now in 
progress occurring to the east of Broad Haven, co. Mayo. Here, 
a few years ago, the ‘‘bent,” or grass ona large accumulation 
of sand was cut by the natives, and the sand began to travel 
eastward. Now it has destroyed several hundred acres of tillage 
land and driven the inhabitants before it over the brow of the 
hill into a boggy valley. G. HENRY KINAHAN 

Wexfoid, June ro 


: Freezing Phenomenon 


PROBABLY the following statemént may be of use, probably 
also it is nothing new, but in the faint hope of its being a mite 
of value, I send it. 

In a wash-hand basin, placed in an out-house where fine dust 
fell on the surface of the water, I noticed this last winter, that 
there was a thin sheet of ice atop, and that the dust had fallen 


to the bottom of the basin, and there was arranged in precisely 


the same patterns as were to be seen in the hoar-frost on the 


f some neighbo hot-beds. 
PeTbis ead on to show. that, in freezing, water goes through 


ies of fantastic movements. 
7 ‘Could such motions be at all comparable with the a hi 
that the particles of iron go through cold, and occasionally 


192 


rendering a supposed good piece of metal quite brittle and 
dangerous if trusted to do its ordinary duty, such accidents 
happening as a rule in cold weather ? 

June 24 WILMOT H. T. PowER 


Sagacity in Cats 
* ‘Tue following facts are curious: I should be glad if any of 
ba readers can inform me whether anything of the kind has 
een already noticed. I have a cat of half-Persian breed ; she 
is about eight years old, and has always been remarkable for her 
aversion to strangers, more especially to children. If children 
have at any time come into the house where she was, she has 
invariably decamped and secreted herself. She never could 
bear to be handled or pulled about (which so many cats seem to 
enjoy) by anyone but by her master. 
uring the present year this cat has remained in Scotland ; a 
few weeks ago my little boy went to reside in the house where 
the cat is at present. This boy is just at that age when children 
delight in pulling about everything they can get hold of : natu- 
rally a cat was a perfect godsend to him. After a few days the 
cat was seen to smell the child repeatedly ; she seemed to be 
satisfied of his relationship, and since that time she follows him 
about the house (a thing which she never did to anyone but her 
master), rubs herself against him, and allows him to pull her tail 
and ears and draw her about by the legs. 
Owens College, June 22 M. M. PaTrison Mu1r 


OUR ASTRONOMICAL COLUMN 


LE VERRIER’s TABLES OF SATURN.—Vol., xii. of the 
Annales of the Observatory of Paris, containing, in addi- 
tion to his Tables of Jupiter, the more extensive Tables 
of Saturn, was presented by M. Le Verrier to the 
Academy of Sciences on the 5th of the present month. 
To insure, as M. Le Verrier has explained, their accurate 
and convenient application, the Tubles of Saturn occupy 
two-thirds more space than those of Jupiter, or 278 and 
170 pages respectiv.ly, though their general form and 
arrangement appears to be the same, and as those who 


have seen the T.:bles of Jupiter will be aware, is materially | 


different from the arrangement of the Tables of Mercury | 
to Marsinclusive. The tables of Saturn represent exactly 
the observations from Bradley to the present day. 

M. Le Verrier again mentioned that his theories of 
Uranus and Neptune were complete, and susceptible of 
being extended to an indefinite number of years. The 
comparison of the theories with observation is already 
sufficiently advanced to enable him to pronounce upon 
their satisfactory agreement. 


36 OPHIUCHI.—It appears to have been somewhat 
hastily concluded that this star, so remarkable for its 
identity of proper motion, both as regards amount and 
direction with the distant 30 Scorpil, is also a binary 
system. So far the measures by no means bear out this 
inference, and unless they are affected with unusual 
errors it is not easy to cxplain them. For comparison 
the following may be selected :— 


Ilerschel and South 


“fs 
. 


1822°52 Pos. 227°4 Dis. 5 33 
4°38 


Herschel _... 1835519 yy: 223°5 
Dawes 1841°S9 yy -219°3 4°73 
Jacob 1846°21 ,, 216°2 4°66 
” ue 1850°62 5, 214°9 4°49 
note 1854'07 5, 214°4 4°13 
Barclay ... ... ... I871'5t 4, 2106 5‘O1 
lt might be supposed from these measures, that while | 


the angle has been slowly retrograding between the years | 


1822 and 1871, the distance had diminished until 1854, | 
and is now on the increase, but on projecting the mea- | 
sures it will be seen that this would indicate a motion of | 
one star in a curve convex towards the other. If there ' 
are material errors of observation, the real motion of the | 
companion may be rectilinear, or the change in angle and 
distance may be caused by a slight difference in the proper | 
motions of the stars. Further careful measures, how- 
ever, are yet required before any safe inference can be 
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made, and more especially in latitudes where the star 1___ 
to a greater altitude than in this country. Capt. Jacob’ 
comparatively small distance in 1854 is not supported * 
the meridian observations at Greenwich, Oxford, <__ 
Washington, from which we might conclude, it was nearly 
one second greater than his result, but meridian obser 
vations are not always reliable for such delicate com. 
parisons, and besides it seems hardly probable that sa 
practised and excellent an astrometer as Capt. Jacol 
would be in error 1” in the distance of so easy a star 
favoured as he was by his positions at Poona ar 
Madras ; Secchi also is confirmatory. The statement 
Chr. Mayer that the companion was 132 due S. of the 
principal star, or on an angle of 180° (not 360° as given by 
Smyth in the “ Cycle”), does not assist an explanation. 


NOvA OPHIUCHI, 1848.—This star has been a difficult 
object for the gencrality of telescopes during the last few 
years. In 1856 it had descended to the eleventh magni- 
tude ; ten years later it was a faint twelfth, and in 1874-75 
not higher than thirteen in the scale in ordinary 
Herr Julius Schmidt carefully examined the vicinity atf 
Athens in August 1867, fixing the positions of the small. 
stars near the variable, which were discernible in the! 
6-feet refractor of that observatory. These places are: 
here brought up to the beginning of the present year, 
with the view to facilitate the recognition of the object 
which became so suddenly conspicuous to the naked * 
eye at the end of April 1838. The magnitudes ATE ty 


Schmidt’s. 
No of Magni- RA. N P.D. 
Star. tude. hom ». A pe yj 
Io... IL... 1052 3°99... 102 40 I 
2 .. 13... 16052287... 10244 4 
From the first 
Nova . . Var. ... 16 52 33°1 ... 102 42 30 page, Catalogue. 
3 . IL... 1652 55'4 .. 102 4y 12 
4 EL uw FO 53 25 20 102.34 1 
5 «IOI... 10 54 19'S... 102 49 6 


The ninth magnitude, Lalande 30853, R.A. 1876'0, 
16h. 52m. 18 5s. N.P.D. 103’ o 24”, may be u-ed to 
identify the variable which 1t precedes 14 6 seconds, and ° 
is 18’ 21” more southerly. Schinidt thought there might 
be a star 13°14, following the variable 5s. or 6s. His 
stars (1) and (3) had these position-angles and distances, 
while Nova was still visible without the telescope in 
1848, 


(1) Position 249° Distance 475 ‘4 

(3) 1.44°5 ’ 530°S 
The star (2) was repeatedly measured in position and 
distance in 1848, with the 15-inch refractor at Harvard | 
College by the Bonds, with the view to discover if there: 
were appreciable parallax in the variable ; it is called a! 
fifteenth magnitude in the Harvard scale, and by a mean’ 
of ten nights’ measures its position was 212°'11, and dis- 
tance 115’°65 for 1848°52. 


STEPHAN’S COMET, 1867 (1).—This comet, for which! 
Mr. Searle found an elliptic orbit, period 33°62 years, or 
almost precisely that of the comet of the November j 
meteors, and which was shown some years since to make - 
avery near approach to the orbit of the planet Uranus, , 
appears also to pass at a short distance from that of 
Mars. In heliocentric ecliptical longitude 81° 53’, and 
latitude + 1° 5’, with true anomaly, 6° 10’, the distance 
betwcen the two orbits is only 0’0207, thus affording a 
similar instance of close approximation to this planet 


99 


| which Dr. Briinnow found to take place in the case of 


De Vico’s comet of short-period. It is singular that a ; 


| comet’s orbit should lie so very near to the orbits of two : 


of the planets, in onc imStance near its perihelion, and in 
the other not far from aphelion. 

THE COMET OF 1698.—In the first orbit of this comet in . 
the last Astronomical Column, the perihelion passage 
should be dated Octoder. e, 
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THE SATELLITE OF VENUS} 


AN indirect result of the recent Transit of Venus has 
been the revival of a nearly forgotten but not unin- 
teresting speculation as to the possible existence of a 
satellite accompanying her. Nothing of the kind was 
observed on the late occasion, but the planet’s path was 
so far from central that an attendant might readily have 
remained outside the solar disc; and therefore, though 
the negative evidence, if it had required additional 
strength, would have received it from this non-appear- 
ance, it would not have been rendered absolutely conclu- 
sive on that ground alone; and, so far asthe Transit is 
concerned, there is still room for an essay like that 
before us, which, previous in composition though subse- 
quently published, advocates the affirmative opinion. 
That opinion, after so miny years of additional obseiva- 
tion since Lambeit’s memoir in 1777, 1s not likely to 
find favour with astronomers now, and certainly will not 
be established by the present treatise. It is an unplea- 
sant task to eapress any other than a favourable estimate 
of any work- undertaken with a vicw to enlarge the 
boundary of knowledge; but in the present instance it is 
unavoidable. There is, indeed, a very considerable 
accumulation of historical mattcr, and there are some 
pleasant anecdotes, and a few valuable and little known 
facts; but the matcrials of some portions at least are 
ncither complete nor accurate ; the prietermission of 
recent discoveries especially spectroscopic is some- 
times simply unaccountable ; and the hypotheses occa- 
sionally partake of an eatravagance that outstrips all 
probability. ‘The subject is, however, as has been 
remarked, not devoid of some intcrest, nor, to say the 
truth, disentangled from some perpleaity of an obstinate 
character; and it is worthy of aauore satisfactory cluci- 
dation, which night be comprised in a narrow compass, 
as its literature 1s not extensive. A few remarks only 
can be attempted here. 

That something strongly resembling a satellite has 
been occasionally seen near Venus, especially about the 
nuddle of the Jast century, is beyond a doubt. Tt is 
equally certain, and fanuliar to all experienced observers, 
that reflected images, or techuically “hosts,” may, under 
certain circumstances, be furmed in the eye-piece of the 
telescope, and might be the means of causing deception : 
and the whole matter is reduccd to the simple inquiry, 
whether all the recorded instances adnut of this easy 
explanation ; though, if they do not, it must be remem- 
bered that the existence of a satcllite would not neces- 
sarily follow. 

The Abbot HclJ, who published an elaborate disserta- 
tion on the subject in the appendix to the Vienna Astro- 
nomical Ephemerides for 17l6, seems to have been the 
first to stucly systematically the formation of telescopic 
ghosts. The Vienna Observatory was possessed in those 
days of two good Inglish telescopes, left to it in 1757 by 
Cardinal de Trautson; a 2 ft. Gregorian, and a 4} tt. 
Newtonian. About December in that ycar, the Abbot, 
examining Venus with the former instrument and a 
power of 70 or 80, perceived a star of an ill defined 
aspect near it like a little comet, but as it was in- 
visible both in that Newtonian and in another of 
the same construction of 4ft., he referred it to a re- 
flection from the interior of the tube. In March 1758, 
Venus being at her greatest elongation, the illusion 
returned, on which he blackened the tube, and for some 

ays did not see it again; but when at length it re- 
a Hg on moving his eye very gently towards the eye- 
satellite te it change into a perfect image of a 
of barely Neos ede of the primary. Beyond the limit 
invisible we line either way from this position, it was 

. en Venus occupied the centre of the field, 


‘ Venusmond,” &c., von Dr. F. Schorr. Braunschweig, 1975, 
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this “ spectrum,” as he calls it, was near the edge; as he ° 
moved his eye round, or up and down, the image moved 
the same way, generally disappearing in the neighbour- 
hood of the planet. A set of experiments instituted in 
consequence satisfied him that this image was formed by 
rays reflected first from the convexity of the “ pupil” 
(cornea), and a second time from the concave face of the 
meniscus lens which in this case formed the eye-glass, 
though it would be shown by any eye-picce possessing a 
surface concave towards the retina. Cases were even 
possible, but difficult in management, when an image 
might be seen, though the object was not in the field; 
but this was formed by rays passing outside the telescope, 
and the ghost would be inverted and of much smaller 
dimensions. The magnitude of the image would depend 
on the proportion of curvature of the reflecting surfaces, 
This being once understood, the Abbot found that he 
could always produce, for himself or others, a spurious 
satellite of Venus, or Mars, or Jupiter, under the following 
essential conditions :— That the power should not be less 
than 50 or 80, or the image would be tuo minute to be 
visible, or would only resemble a small star ;--that the 
eye must be placed at a definite distance from the eye- 
glass, and be moved most deliberately and cautiously 
backwards and forwards to find that point, the limit of 
visibility being sometimes only a quarter of a line either 
way ;—and that the eye must be a little on one side of 
the optical axis, or the image will coincide with its 
primary. And it becomes readily intelligible why an 
observer, ignorant of these conditions, may never be able 
to recover an image which he hud once accidentally seen. 
Thus far, in substance, the astronomer of Vienna, who 
certainly deserves credit for his ingenious and carcful 
investigation. lis reasoning is, nevertheless, a curious 
and instructive exempluication of the way 1 which a pre- 
conceived opinion may block up the inental view, and 
prevent a sound argument fiom being carried ont to its 
Jcyitimmaite Conscquences, 

We arc now m a position to examine how far this 
ciitclion is applicable to the recorded phenomena. Of 
these, Dr. Schorr has enumcrated sixteen, in a table 
taken apparently from Lainbert, but with the addition of 
an observation by Andreas Meier (Mayer), Hell had 
given three from Fontana, but Lambert seems to have 
thought one only of any consequence, and even this may 
well be omitted, leaving the followings for our considera- 
tion. 

The name of Cassini at the head of them at once com- 
mands attention, but there is nothing in his two obser- 
vations in 1672 and 1686 that docs not Iend itself to 
lather Hell’s hypothesis, excepting the care and expe- 
rience of such an observer, who must have been familiar 
with every telescopic defect. The obscivation of Meier, 
which scems to have lain unnoticed in the stron. Fahr- 
buch, 1788, till brought forward by Schorr, is on that 
account worthy of being cited in full. ‘ 1759, May 20, 
about 8h. 45m. 50s., Isaw above Venus a little globe ot 
far inferior brightness, about 1} diam. of Venus from her- 
sclf, Future observations will show whether this httle 
globe was an optical appearance or the satellite of Venus. 
The observation was made with a Gregorian tclescope of 
thirty inches focus. It continued for halt an hour, and the 
position of the little globe with regard to Venus re- 
mained the same, although the dircction of the telescope 
had been changed.” During so lengthened an obser- 
vation it scems natural to suppose that the eye must have 
been repeatedly removed and replaced, which could not 
have occurred without the detection of an optical illusion. 

In 1761, when the expected transit drew attention to 
Venus, Montaigne, at Limoges, was per suaded to under- 
take the inquiry, though he had little faith in the existence 
of the satellite, and was not greatly disposed to as 
upon an examination 1n which so many great men ha 
failed. However, on May 3 he saw a small cresceut 
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20° from Venus; it is expressly stated that the obser- 
vation was repeated several times, and that after all he 
was not certain if it was not a small star; which, with a 
power of between forty and fifty, was not surprising. 
The next evening and on the 7th and Ith it was again 
seen, rather more distant, and each time in an altered 
position, but with the same phase as its primary ; and on 
the 7th it was seen, and even much more distinctly, when 
Venus was not in the field. The improbability is obvious 
of such persistency in an illusion so readily detected. 
The cause may indeed have Jain in the object-glass ; 
such telescopes have been known. Wargentin, at Stock- 
bolm in the same year, found that his instrument pro- 
duced a deception fiom this cause; and the 6G-inch 
Cauchoix achromatic at Kome showed minute comites to 
bright stars a little too frequently for the credit of those 
who trusted it. Montaigne’s changed position-angles 
may be thought to indicate this cause of error, as his 9-ft. 
refractor probably admitted of rotation in its bearings, 
but it 1s a singular coincidencc that these changes should 
all have been in the direction of orbital revolution, and 
still more, in such proportions as to be reconcilable with 
Lambert’s calculated period of about eleven days ; and it 
is quite unintelligible that he should not have subscquently 
detected the fault in his telescope, as from his estimation 
of angles and distances he was evidently not a novice in 
observation. Three years later, in 1764, Rodkier, in Co- 
penhagen, saw such an appearancc on two evenings with a 
power of thirty-eight on a9} ft. refractor; on the latter 
occasion with a second telescope also. There is little in 
this to contravene the Vienna theory, especially as this 
second telescope had a coloured meniscus eyc-glass, and 
he failed in finding it with two other instruments : but it 
is more remarkable that on two evenings a weck later 
the same telescope told the same tale to four different 
observers, one of whom was Horrebow, the Professor of 
Astronomy, and who, we are assured, satisfied themselves 
by several experiments before the second obseivation that 
it was not a deception. ‘That the necessary conditions 
for its being such could have been maintained before so 
many eyes, is, notwithstanding its admitted pale and 
unceitain aspect, what could not possibly have been anti- 
cipated. But we have not yet done with this temporary 
outbreak, so to speak, of visibihty. Before this month of 
March was ended, Montbarron at Auxerre, far removed 
from all possibility of communication, and with a very 
different kind of telescope. a Gregorian reflector of thirty- 
two inches, which of douse was fixed as to its optical 
axis, perceived on thrée separate evenings, at different 
position-angles, something which, though it had no distin- 
guishable phasis, was evidently not a star, and which he 
never could find again. 

There remains still the observation of the celebrated 
optician Short. It is indeed chronologically misplaced 
here, but has been intentionally deferred as affording the 
strongest point in the whole affirmative evidence. As his 
own account is an interesting one, and has seldom, if ever, 
been reprinted, our readers may not be displeased to see 
it kere as it stands in Phil. Trans. vol. xl. :— 

‘An Observation on the Planet Venus (with regard to 
her having a satellite), made by Mr. James Short, F.R.S., 
at sunrise, October 23, 1740.— Directing a reflecting tele- 
scope of 16°5 inches focus (with an apparatus to follow 
the diurnal motion) towards Venus, | perceived a small 
star pretty nigh her ; upon which I took another telescope 
of the same focal distance, which magnificd about fifty or 
sixty times, and which was fitted with a micrometer in 
order to measure its distance from Venus, and found its 
distance to be about 10° 2’ o% (s#c), Finding Venus very 
distinct, and consequently the air very clear, I put ona 
magnifying power of 240 times, and to my great surprise 
found this star put on the same phasis with Venus. I 
tried another magnifying power of 140 times, and even 
then found the star under the same phasis. Its diameter 
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seemed about a third, or somewhat less, of the diameter 
of Venus ; its light was not so bright or vivid, but exceed- 
ing sharp and well defined. A line, passing through the 
centre of Venus and it, made an angle with the equator of 
about eighteen or twenty degrees. I saw it for the space 
of an hour several times that morning ; but the light of 
the sun increasing, | lost it altogether about a quarter of 
an hour after eight. 1 have looked for it every clear 
morning since, but never had the good fortune to see it 
again, Cassini, in his Astronomy, mentions much such 
another observation. I hkewise observed two darkish 
spots upon the body of Venus, for the air was exceeding 
clear and serene.” 

It has been justly asked by Schorr whether this 
observer, who was the greatest optician of his time, mut 
not have known his telescopes better than to mistake the 
reflection of Venus on the eycglass for a satellite? And 
Lambert puts the case very strongly, remarking that 
Short had the object before him for a whole hour with 
greatly varied powers, and it is not probable that he kept 
his eye immovable all the time, and after every change 
in the telescope replaced it at the precise point where the 
apparent position and distance fiom Venus would con- 
tinue unaltered, especially as he used so high a power, 
with which the shghtest change would have been remarked, 
and a micrometer, the employment of which would have 
necessarily implied movement in the eye. Lambert might 
have further strengthened his argument had he had an 
opportunity of consulting the original record, which 
shows that another telescope was employed, making in 
all four eye-pieces, and that Short viewed it not con- 
tinuously, but at intervals during an hour, increasing 
every time the chance of detection; nor should the im- 
portant consideration be overlooked that, with the higher 
powers, the apparent motion of the planet through the 
field would be rapid enough to give the illusion a move- 
ment in the reverse direction, which would unmask it at 
once. An examination of one of Short’s reflectors might 
be necessary to decide whether with 47s power of 240 (be 
was said to have considerably over-rated his magnifiers) 
the field would have included the attendant with the 

rimary. 

The evidence against Father Hell’s explanation had 
even previously become very formidable. The conditions 
under which his ‘ ghost” 1s visible are so restrained, the 
limits so narrow, that there is considerable presumption 
in any individual case against such an wlusion having 
been formed, or at least against its having passed unchal- 
lenged, when a trifling change in the supposed obliquity 
of indirect vision would at once shift the position of the 
false image with respect to its origin, and an equally 
minute alteration in the distance of the eye would deface 
or obliterate it. But if this 1s so in each separate instance 
the enumeration of so many, with instruments and 
observers so varied, increases the improbability afresh at 
every remove, and the careful observation of a man like 
Short is peculiarly conclusive against the possibility of 
deception, at least from the assigned cause. 

Thus far the advocates of a satellite have it their own 
way ; and to what has been said they would add some 
curious facts as corroborative evidence. The object, when 
its size has been remarked, has always been recorded of 
the same magnitude, one-fourth, or less than one-third, of 
its primary. It showed itself seven times in one month 
(March 1764), at a period when telescopes were no longer 
in their infancy, and in two places at a great distance 
from each other. And its position-angles, which chance 
would have placed anywhere, agree sufficiently well with 
orbital revolution to admit of the calculation of a period, 
which Lambert has given at 11d. 5h., to which, however. 
Schorr prefers his own of 12°17d. Many astronomical 
details are probably accepted among us for which there 
are no stronger grounds of belief. 

But it is one thing to invalidate an opponent’s conclu- 
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sion—another, to establish one’s own. As we have 
already remarked, the abandonment of Hell’s solution is 
not the demonstration of a satellite ; and we have yet to 
hear the opposite side. Some adverse points we have 
noted as we have passed along; and_we might have 
added the fact that at the epoch of Rodkier’s second 
observation Uranus and Venus were not far apart ; per- 
haps “within blundering distance.” But of course the 
main strength of the denial lies in the fact that, though 
the alleged appearance can require but little optical 
advantages, it has been so frequently sought in vain 
through a long series of years. During that very spring 
of 1764, when the primary occupicd an especially favour- 
able position, it was very carefully looked for by many 
observers—among others, the acute and experienced 
Messier, but nowhere secn except at Copenhagen and 
Auxerre, Cassini and Short, with interest awakcned by 
their own apparent success, could never with all their 
diligence recover it; and the lattcr, twenty-three years 
after his own striking observation, was thought by Lalande, 
then in London, to disbelieve the satellite’s existence. Not 
to mention Bianchin1 and others, the elder Herschel never 
saw a trace of it ; nor Schroter, the close observer of Venus 
during fifteen years; nor Harding, nor Struve, nor Lamont, 
Smyth, le Vico, Secchi, or any other of the first ob- 
servers armed with the first telescopes of modern times. 
And though the subject has now ceased to attract atten- 
tion, yet, in the unprecedented multiplication of observers 
and instruments, it would hardly have had a chance of 
escape. On the whole, therefore, though the evidence 
may exclude the intrusion of an ordinary “ghost,” it 
scems Irresistrble against the reality of a satellite. 

What, then, was that which was seen? for that some- 
thing really has been seen, the character of some at least 
of the witnesses renders a certainty. A refiection#in the 
telescope independent of the position of the cye would 
have been always visible as a permanent defect; and the 
fact of its never recurring is equally adverse to the idea 
of a satcllitc, and that of an instrumental deception. The 
only alternative which remains would scem to be that of 
atmospheric rcflection, or “mirage.” 1 here would certainly 
be some difficulty in finding a parallel among recorded 
facts, though Lrewstc, if I 1ecollect arnpht, speaks of 
having once seen two images of the crescent moon ; but 
the hnown instances of atmospheric illusion aie sone ot 
them so very strange and inexplicable, and yet so abun- 
danthy attested, that we may possibly, though with httle 
conhdence, seek in this direction a solution of the ancient 
mystcry. 

Before concluding these remarks, 1 may be permitted 
to rclate something which fell under my own notice many 
years ago, and which may perhaps have some connection 
with the present subject. The observation which I am 
about to describe took place in the year 1823 ; it was not 
reduced to writing till nine years afterwards, but the 
recollection of it was then very vivid and fully to be 
trusted ; and a small diagram of the relative position of 
the objects made at the time in the margin of a pocket- 
book of that year fixes the date to May 22. Until that 
evening I had never seen the planct Mercury, but finding 
that he was then in a favourable position | looked out for 
him with a little common hand-telescope (my near sighted- 
ness and the want of an eye-glass preventing me from 
detecting him otherwise), and soon found him low in the 
Punset horizon. The telescope in question had a good 
achromatic object-glass of 1°3 inch aperture and 14 inches 
pocus, and was fitted with a terrestrial eye-piece, magnify- 
ng Perhaps thirteen or fourteen times ; 1t was a favourite 
ete in those early days, and I had succeeded in 
Riuctecs ohilic it several of the brighter nebula and 
Ere appecially, at the extreme limit of visibility, the 
Ee Merce re Triangulum (M. 33). When I had looked 
Spee AEs urned to Venus, then high in the S.W., 

Star, exactly resembling Mercury, or a muinia- 
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ture Venus, # or s# the planet, atfa short distance, 

perhaps 20’ or 30’, and 4 or of its diameter, or rather 

its impression on the eye, as of course with so low a 

power the disc of the planet could not be well made out. 

I had, when [ wrote, a very distinct recollection of its 

great resemblance to Mercury. My mother, who had an 

excellent sight, coming into the garden, I showed her 

Mercury and this appearance with the glass, and she not 

only saw it readily, but we both believed afterwards that 

she perceived it without that aid. On the next evening, 

or more probably on the next but one, I could not find it 

again. As far as 1 can ascertain, I had in those early 
days no knowledge of the suspicion that had been enter- 
tained of a satellite: and I did not enter it, as in that 
case I should have done, 1n a little note-book of remark- 
able phenomena that I kept. Through the kindness of 
Mr. Lynn I have been enabled to ascertain that the star 
« Geminorum was not far from the planct on that day, 
only about 304’ further S., which would agree very fairly 
in that direction, but lying 64 m. more to the E. Inde- 
pendently of this discrepancy— a serious one, for I have 
no doubt of the # or s / position of the satellite, not only 
clearly remembered but shown in the little diagram—it 
does not seem probable that a star of 3-4 mag. should 
have been so conspicuous in such an instrument in the 
twilight. I have no note of the hour, but as Mercury had 
not sunk into the smoke of the town (Gloucester) in the 
W. horizon, it must have been comparatively early, and 
.L that time of year the twilight is strong. It may be 
too hazardous under all the circumstances to include this 
with the other observations of the pseudo-satellite, but 
thie sccms no 1eason why it should pass into entire 
oblivion. T. W. Wibu 
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THE MISSING LINK BETIVEEN THE VER- 
TEBRALLS AND INVERTEBRATES? 


IIE views which Dr. Dohrn has recently put forth 
as to the details of the steps by which the verte- 
brate stock arose out of an ancestry not very much unlike 
the existing Annelids, are of such interest that, notwith- 
standing previous reference to the subject, no apology is 
needed for presenting the readers of NATURE with a con- 
densation of the main argument contained in “ The Origin 
of Vertebrata.” 

Dr. Dohin first draws attention to the correspondences 
between veitcbrate and insect embryos, which have been 
too little regarded 1n consequence of our designating the 
nervors side in the one as dorsal, in the other as ventral. 
Yet the facts that, in both, the nervous system is developed 
on the convex side of the embryo and acquires a strong 
convex flexure anteriorly, and that the body-cavity is 
finally closed up on the side of the body opposite to the 
nervous system, point to a common origin at a compara- 
tively high level, The surface of the animal which is 
called ventral is determined by the presence of the mouth 
on that surface; and if any Vertebrates had a mouth- 
opening between the brain and the spinal cord on the 
dorsal surface, that dorsal surface would necessarily 
become ventral. Since, moreover, the ancestors of the 
Vertebrata must have had a nervous ring surrounding 
their gullet, it would appear more reasonable to suppose 
that the mouth-opening had been changed in the course 
of development than that the situation of the nervous 
centres had been altered. We are thus led to look for 
traces of an old mouth-opening on that surface of the 
early Vertebrates which corresponded to our dorsal sur- 
face, and to seek Sassen oe peparding ous present mouth 

omparatively modern development. 
“ br. Dehrn Believes that the old mouth passed through 
the nervous centres between the crura cerebelli, or more 
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accurately, in the fossa rhomboidea, or fourth ventricle, 
which is remarkable for being of greater proportionate 
sixe early in development, and afterwards undergoing 
retrogression. At an early stage we only need to con- 
ceive a slit to be made in the nerve tube at the bottom of 
the fossa rhomboidea, in order to furnish a suitable pas- 
sage into the alimentary canal. His first reason for 
regarding the vertebrate mouth as a modern structure is 
that it arises so extraordinarily late in development. The 
embryonic body is almost completely framed, all the great 
systems are established, the circulation is in active opera- 
tion, while as yet there is no mouth. Again, the mouth 
does not arise in the position in which it permanently 
remains in the great majority. It undergoes considcrable 
shifting forwards. Only in the Selachians and Ganoids 
does it retain its primitive situation, Moreover, the study 
of development is steadily tending to establish the idea 
that the mouth of Vertebrates is homodynamous with the 
gill-clefts. It is limited, like them, by a pair of arches, 
lies just in front of the first pair of gill-clefts, arises simul- 
taneously with them in the embryo, and opens into the 
alimentary canal. <A glance at the ventral surface of a 
Ray shows the likeness of the mouth toa pair of coalesced 
gill-clefts. Consequently, it becomes probable that the 
present mouth-opcning once existcd and functioned asa 
gill-cleft ; that at a certain period in the ascending deve- 
lopment, both the old and the new mouths supphed 
nourishment, that the latter gained the predominance, and 
that finally the old mouth becaine aborted. 

The next prcblem attacked is the origin of the gill- 
clefts, A very claborate account is given of the supposed 
process by which the external gills and segmental organs 
of Annelids were inctamorphosed into the pills and gill- 
clefts of Vertebrates and the skeletal elements connected 
with them. ‘The great difficulty which Dr. Dolin con- 
fesses in this matter is the connection of the inner extre- 
mities of the segmental organs with the wall of the 
alimentary canal. But if this be granted it is compara- 
tively easy to understand how the shortening and widenin,: 
of the segmental ergans might give rise to gill-cavitics 
such as those of the Selachians. ‘he process by which 
Dr. Dohrn conccives that the limbs of Vertebrata mught 
have been developed from two pairs of gills in Annelids 
is a great evidence of ingenuity, though it is to be ex- 
pected that it will be viewed rather incredulously. 

It follows from the view of the origin of Vertcbrates thus 
expounded that Amphioxus loses much of its intcrest, for 
there is no place for Amphioxus among Annelids, nor 
among the primordial Vertebrates ; it lacks alinost all 
that they possess. Yet nothing can be gained by 
excluding Amphioxus from the Vertebrates ; for it is so 
connected with the (yclostome fishcs that it cannot be 
placed at any great distance from them ; whule on the 
other hand it is so related to Ascidians, that the latter 
must be included among the Vertebrata. 

Dr. Dohrn then proceeds with along argument to show 
that the Cyclostome fishes are degenciate from a higher 
type of fishes, and that Amphioxus is a result of still 
further degencration. He shows how thcir mode of life 
necessitates many of the modifications they have under- 
gone ; and that the diversities of the details of structure 
in Cyclostomes arc inconsistent with their being viewed as 
representing stages in upward development. Finally, the 
larva of Ascidians is represented as a degenerate fish—a 
degenerate Cyclostome possibly—which carrics to the 
extreme all the departures of the latter from the fish-type. 
The most important element in this degeneration results 
from the fact that Ascidians, instead of being attached to 
fishes or to any objects from which they can derive nutri- 
ment, are fixed to stones, plants, &c., or to such parts of 
animals. (cephalothorax of crabs, tubes of tubicolous 
annelids) as do not afford them nourishment. Conse- 
quently they have lost the old mouth in the organ of 
attachment, homologous with that of all Vertebrates, and 
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have developed a new one, homologous with the nasal 
passage of Myxine. Thus we can explain the astonishing 
fact that the mouth-opening of the Ascidian-larva has a 
communication with the fore-wall of the so-called cere- 
bral vesicle. It is the last vestige of the openings in the 
nasal sacs by which the olfactory nerves entered. 

The most patent objection to Dr, Dohrn’s view about 
Amphioxus is that it fails to account for the development 
of a many-segmented respiratory apparatus as a de- 
generation from a higher animal with a small number of 
gill-arches. It would appear far more reasonable to 
suppose Amphioxus to be a degeneration from a much 
lower elevation than the Cyclostome type, viz., from some 
stage where the respiratory apparatus retained the multi- 
scrial character derived from its Annelid forefathers. 

The keynote of the author’s 1easonings is to be found 
in the principle of Transformation of Function (/zctions- 
wechsel), on which he lays great stress, He states it 
as follows :—The transformation of an organ happens 
through a succession of functions being discharged by 
one and the samcorgan. Each function is a resultant of: 
several components, of which one constitutes the chief or 
primary function, while the others are lower or secondary 
functions. Diminution of the importance of the chicf; 
function with increase of the importance of a secon- 
dary function, alters the entire resultant function ; the 
secondary gradually rises to be the chief function, the 
resultant function becomes different, and the conse quence _ 
ot the whole process is the transformation of the organ. 
This principle is considered to be a complete answer to 
the ditticulty so strongly insisted on by Mr. Mivart, the 
incompetency of natural selection to account for the in. 
cipient siaves of subsequently useful structures. Dr, 
Dohrn’s statement ot lis principle does not strike us as 
very difterent from Mr. Darwin's (* Origin of Species,” 
sth ediuion, p. 251), though a little more definitely stated. 
Mr, Dwuiwin says: “The same organ having performed 
simultancously very difterent functions, and then having 
boen in part or in whole specialised for one function ; and 
two distinct organs having peiformed at the same time 
the same function, the one having been perfected whilst 
aided by the other, must often have Jargely facilitated 
transitions.” The illustrations given by Dr. Dohrn of the 
steps by which the antenor extremities of Crustacea 
becaine applied to mastication, how the mouth of Verte- 
brates ortyinated fiom a pair of gill-clcfts, how the 1espi- 
ratory apparatus of Tunicates originated from that of 
Vertebrates, &c., are, however, excecdingly interesting. 

An English translation of Dr. Dohtn’s pamphlet could 
not fail to be serviceable to the large number of students 
who take an interest in the genealogical problems of 
morphology. G. T. BELTrANY 
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MAGNETIC OBSERVATIONS IN CHINA ' 
IIe first annual report of the magnetic observations at this 
new observatory has just reached Europe, and it contains 
results of considerable interest to those engaged in the study of 
terrestrial magnetism. 

The position of Zi-ka-wei is 31° 12’ 30" N., and 8h. 5m. 45s. E. 
of Greenwich, being rather less than four miles to the 5. W. of 
Shang-Hai. The observatory is in possession of an excellent set 
of instruments fur determining the absolute values of the magnetic 
elements, procured by the kind assistance of the Director of Kew 
Observatory, and a set of self-recording magnetographs by Adie, 
verified at Kew, have just been erected in a suitable building. 
The observer, the Rev. M. Dechevrens, S.J., spent a consider- 
able time at Stonyhurst Observatory previous to his departure 
for China, in order to make himself thoroughly acquainted with 
the methods of observation, and with the use of the instruments. 

The observations in the report extend from April 1874 to 
March 1875, and furnish the following data for the epoch Oct. 1, 
1874 :— 

t ‘*Observatoire Météorologique et Magnétique de Zi-ka-wei.” Chine, 
Magnétisme Terrestre, 1874-5. 


iy une 29, 1876] 





Declination ... bes os w. =I? 54°72 W. 
Dip ... ah ... 46° 15/ 
Total Force . 10°04850 

















warhe value of the declination is very reliable, as it depends on 
observations taken every half hour from 6 A.M. to 6 P.M. on four 
Midays each month in 1874, and on eight days a month in 1875. 
whe dip results from six complete observations, and the horizontal 
scomponent of the intensity was determined twice a month in 
174, and every week in 1875. 2 dee i 
§ Previous dip observations at Shang-Hal, by Sir E. Home in 
F1843, and by Capt. Shadwell in 1858, give — 2’'2 and — 34 
gas the secular variation for 1851 and 1862, the latter differing but 
Wslightly from the present variation in England. 

= Comparing the monthly means of the horizontal force for the 
‘winter and summer of 1874-75, we find an excess of 0°00074 in 
Mavour of the winter, when the sun is nearest the earth. The 
Mextreme variation is only 0 00577, and both maximum and mini- 
““mum occur in the summer months. 

# Krom a limited number of night observations it appears that 
Mthe range of the declination needle is much more confined, whilst 
athe sun is below the horizon than during the day hours. The 
Mdiurnal variation is regular thioughout the year, but the daly 
ychanges in winter are less simple than those of summer. The 
gfollowing are the mean results for the sey arate seasons :— 


4 Mean. Min at Max at 


soring I 50 49 . QAM. 1 47 33... 2PM.1 54 3 
Hummer . 149 39... 8 4 14545 .2 , 153 3 
Autumn 15935 .9 , 1858 9. I 4, 2 I 10 
‘YWinter 1 58 51 9-96: EBT 32-6 Se me SS 


18 more constant than that 


he time of the principal minimum 
anticipated by one hour in 


od the maximun, the latter being 


inter. 

" A sudden change from 1° 50’ 13” on Sept. 21 to 1° 56’ 51" on 
Sept. 26, 1874, seems to require further confirmation (which it 
did not receive in 1875) before it can be considered as more than 
accidentally connected with the passage of the sun through the 
autumnal equinox. 

The monthly mean value of the declination is greatest in 
November and least in June, and the absolute maximum and 
ninimum were :— 


is 2° 3/ 49" at 11h. 15m. A.M. on November 8, 
an 
: 1° 41/ 58” at 9 A.M. on fune 29, 

‘piving a yearly range of only 21’ 51", whilst the secular variation 
‘amounts to + 5°85 The value on Nov. 8 was also evidently 
increased by some irregular disturbance. 

The comparison of the yearly means for the different hours 
with the hourly means for each season, shows that the sun’s posi- 
tion with regaid to the equator has a decided effect on the mag- 
newc declination, as increase and diminution in summer invariably 

‘Correspond with diminution and increase mn winter. 

In discussing the hourly velocity of the needle, it is found that 
the acceleration 1s greatest between 10 and 11 A.M, when the 
tMagnet is Near ils mean position, and that the A.M. max‘mum 
velocity is an hour earlier, and the P.M. maximum an hour later 
in summer than in winte1, the greatest velocity being about 1/5 
per minute, 

The mean amplitude of the daily excursions of the declination 
magnet is 7'°83 in summer against 3''68 in winter, June giving 
the maximum mean amplitude of 9’06, and December the mini- 
mum of 2’95. The valuc of 1’‘92 in February appears to be 
exceptional. The greatest extent of a daily escillation in the 
course of the twelve months was 11°05 on June 1, and the least 
1°13 on Feb, 20, giving a maximum yearly variation of 9''92. 

The changes of the magnetic elements appear to be remarkably 
small throughout, and very free from irregular disturbances. The 
€31¢ with which the observations are taken, and the efficient way 
in which they are discussed, are an earnest of the plentiful harvest 
habe Ave every reason to expect from this land once so famous, 

ut hitherto go neglected by modern science. 

Stonyhurst Observatory, April 13 S. J. PERRY 
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THE CHALLENGER EXPEDITION 


W E have great pleasure in availing ourselves of the per- 

. , 8Sion to publish the following correspondence 
which has passed through our hands, and in congratulating 
the staff of the Challenger, on having deserved so weighty 


7 


NATURE 


_ 197 


a testimonial of success, It is an additional assurance 
that their three years’ labour has not been in vain, that so 
ae distinguished men of science have been impelled to 
speak of it in such terms, as well as a guarantee to the 
British Government that they did a wise thing in equipping 
the expedition ; we hope it will be an encouragement to 
the latter to continue to deserve such golden opinions, 
To the Edstor of ‘‘ Nature” 
Vienna, June 12, 1876 
S1rx,—After having followed the reports of the naturalists of 
H.M.S. Chadlenger with the utmost interest, we beg leave to 
ask you kindly to transmit this simple but sincere expression of 
a hearty welcome and of thankful admiration to these distin- 
guished gentlemen, as well as to the officers and the crew of this 
gallant ship, which has been called to render such prominent 
services to science, Yours most respectfully, 
Epw. SuEss, M, P. Prof. University, 
Vienna, 





G. TsCHERMAK, 

F, STEINDACHNER, Director of the 
Imper. Zoolog. Museum, 

Dr. FR. BRAUER, Custos of the 
Imper. Zoolog. Museum, 

E. v, MARENZELLER, 

Prof. Dr. J. HLANN, 

F. KARRER, 

TH. Fucus, Custos am k.k. Hof. 
Min. Cab., 

PRLZELN, Custos am k.k. Zoolog, 
Cabinete., 


To this the following reply has been made by Sir C. 

Thomson :— 
To the Liditor of *‘ Nature” 
20, Palmerston Place, Edinburgh, June 23, 1876 

My dear Sir,—-I received your note and enclosure last evening. 
Wiull you allow me through you to express on my own part and 
on that of my colleagues Civilian and Naval on board the Cha/- 
Jenger, our deep gratificat.on at the kind way in which the 
leaders of Natural Science in Vienna have expressed their 
approval of our efforts to extend the limits of knowledge in 
Physical Geography ? 

We hope that the Empire, which by the most instructive 
voyage of the Movara immediately preceded us 1n a similar hne 
of research, may be among the first to aid in filling up the rich 
detail of the new zoological region of which we have been able 
hitherto to supply only an outline. 

I am, my dear Sir, yours very faithfully, 
C. WYVILLE THOMSON, 
Director of the Civihan Scientific Staff 
of the Challenger Expedition, 


el —_ ~ ~ 


ABSTRACT REPORT TO “ NATURE” ON EX- 
PERIMENTATION ON ANIMALS FOR THE 
ADVANCE OF PRACTICAL MEDICINE} 


ITI. 


Experimental Researches on Anesthesia Local and 
General. 


HE revival of methods for rendering surgical ope- 
rations on men and animals perfectly painless, 
while it has been one of the greatest of the advances of 
modern medical art, has not been without its alloy. The 
present generation can scarcely appreciate what were the 
scenes of the operating theatre before the introduction of 
anzsthesia. The present generation that is not medical 
cannot appreciate now what is the scene at an operation 
when the agent employed to prevent pain proves an 
agent of death. One surgeon I know has been present 
at six of these fatal catastrophes under and from anzs- 
thetics. Such an experience shakes the strongest heart. 
Here is a human being talking cheerfully and resigning 
himself with full confidence to his medical friends. The 
operation to be performed may be the act of seconds 
2 Continued from p. 1§2. 
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only, but the dread of the pain enforces on the ope- 
rator the necessity of administering the anesthetic. A 
few inhalations of the narcotic vapour are made, and in 
an instant the body, a moment or two ago animated and 
full of life and energy, is lifeless in the hands of the 
administrator of the narcotic. 

There is no more painful agony to a practitioner of me- 
dicine than a catastrophe of this character. He feels as 
if the whole beneficent art of anaesthesia were, after all, 
a mockery ; as if it were better that tens of thousands 
should suffer pain than that one should die under his 
directing hand merely to save a brief period of pain. 

From the first of the reintroduction of anisthetics 
these unhappy fatal failures from them have occurred to 
darken with the shadow of death the retreat of pain from 
the earth, What more natural, whut more humane a 
labour than that which is devoted to the discovery of a 
means by which this shadow of death may also be made 
to fade from the picture? To me this labour has been a 
life’s work. I have pursucd it in two Circctions. 

(2) By endeavouring to discover anwsthetic methods 
which shall carry with them no danger to life 

(4) By endeavouring to discover means that shall 
restore safety when danger is incurred from the use of the 
present imperfect anasthctics. 

In conducting both these lines of research it has been 
neccssary to experiment on the inferior animals. There 
is no other method, Tf the most promisiny new chemical 
agent for anesthesia were put into my hands to-day by 
the scientific chemist, ] cowd net administer the agent 
direct to the human subject on mere speculation, It ts 
true I have, from long caperience, been able so to under- 
stand the characters of anasthetics that [ can formulate 
them theoretically. If the chemist gives to me a sub- 
stance and tells ine its atomic composition, its physical 
properties of solubility, of weight, vapour density, and 
boiling pont, | know at once whether it is or is not an 
anwethetic, and I can rcject on the spot some substances 
fiom and by reason of this hnowledge, all of which, by 
the way, has been acquued by expermmental research. 
But if the chemist gives to me the very thing I want it is 
still impossible to proceed to apply it to practice on man 
before testing its action on animals infcrior to man, for I 
have found that some of the very simplest and seemingly 
most innocuous of substances are most fatal. 

One of the pioneers of anesthesia with whom I had 
the privilege to live and work, did once introduce into 
practice a new, ctfective, and, in atomic construction, 
very simple anesthetic In the course of a compara- 
tively few administrations of this agent to man, two 
deaths resulted. ‘To the end of the usc ful life of this, my 
friend, he never ccased to regiet that he had not first 
subjected the agent to more vigolous tests of action on 
animals inferior to man. Once in my researches I sot 
under observation another anisthetic which seemcd per- 
fect. I should have introduced it into practice, had not 
the lesson I had learned above corrected the error. for 
on submitting the new agent to the required strain of 
og Sabor I found it so fatal to animals that had I put 
it forward I should certainly have dcepened the shadow 
of death on the picture of retreat of pain. Twice in the 
same manner I have prevented other men from intro- 
ducing anxsthetics which did not bear the full test of 
proof of experiment on the inferior animal. The reason- 
able mind will take in all these practical points, and, I 
think, will come to the conclusion that for no application 
to the necessities of man and of all other animals could 
the lives of inferior animals be more justly applicd. To 
kill animals for food, to apply them to coke of useful 
labour, is not more just. 


Method of Experimentation. 


The method of experimentation I have pursued has 
taken two courses :— 
(2) The subjection of animals to narcotising gases or 
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vapours for the purpose of inducing in them anesthetic 
sleep, observing the action of the narcotic through all 
its degrees of action, and the mode in which it destroys life 
when it is pushed to the pot of destruction of life, 

(6) The subjection of animals to local methods of 
abolishing pain, or, more correctly, of destroying pain in 
parts of the body locally, so that operations may be per- 
formed painlessly while the general consciousness re- 
mains, and without any danger at all to life, 

In carrying out the first of these inquiries, the plan 
pursued was as follows :—A narcotising chamber was 
used, the precise capacity of which was determined. 
The chamber, made of glass and iron, was, when closed, 
air-tight, but it was furnished with openings through 
which it could be charged with the precise measures of the 
narcotic vapour or gas required, It was also so arranged 
that the temperature and dryness, and when necessary, 
pressure of the atmosphere within it could be moderated. 
Briefly, the chamber was so constructed that the action 
of every volatile narcotic substance could be tested in it 
under all known external conditions. 

The animals subjected to experiment have as a rule 
been of two kinds—rabbits and pigeons. Rabbits have 
been used because when they are allowed to sleep to 
death in the vapour, or when they accidentally sleep to 
death, they are good subjects for examination after death, 
and tell clearly the reason of death, Pigeons have been 
used for two reasons : first because they succumb more 
casily to anesthetics than any othcr animals, easier even 
than inan; secondly because during sleep they give 
indications of dangerous or troublesome effects, such 
as rigidity and vomiting, quite as casily as man. If, 
theretore, a pigeon will go safcly and easily through an 
anivsthetic sleep, the inference is fair that a man will do 
so; and in all cases where I have found the anzsthesia 
so safe and Ssatisfuctory on these animals—rabbits and 
pigeons—as to commend the anesthetic which produced 
it, I have always proceedcd to try the effect on the human 
subject by inhaling the ancesthetic myself ntl it produced 
the insensible slcep. 

In experimenting on the animals, they have been gently 
introduced into the narcotic chamber from above, and as 
they have passed into insensibility, each of the stages of 
narcotisin —usually four in number—have been carefully 
recorded by thcir phenomena, The facts have been tabu- 
lated in set form so as to show, per-centage of vapour 
diffused, time required to produce insensibilicy, period of 
cach stage, muscular disturbance, state of the respiration, 
state of the heart pulse, change of animal temperature, 
and condition of the pupil. In cases of recovery from the 
anirsthetic, the signs and period of recovery have been 
recorded ; in cases of dcath in the anesthetic sleep, the 
time and mode of death whether by the heart or by the 
respiration, have becn recorded. 

I should remark that these researches have not been 
made at any regular times. They have been suggested 
by the study of some chemical substance which presented 
some promising qualities for the object in view. I believe 
no new substance of this kind has for the last twenty-five 
ycars escaped my observation. 

On the animals themselves no pain can be said to have 
been inflicted. The worst that has happened to them has 
been that they have passed into deep sleep and have 
waked again just as a human being who has taken 
chloroform successfully for an operation, sleeps and 
wakes. Or else they have passed into sleep and from 
sleep into death, a mode of dissolution so serene, s0 
painiess, as to be an enviable imitation of natural 
euthanasia. 

In the researches on local means of relieving pain, the 
part to be\aneesthetised has been simply subjected to the 
action of tthe anzsthetic, At first I used lower animals 
for this method of inquiry, but owing to their comparative - 
low sensibility they proved unsatisfactory. A mode of 
loca] ansesthesia which on a dog or rabbit seems abso- 
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qualities which, being found, will yield a safe, manageable, 
and agreeable anzsthesia. Lastly, I may add, from an 
experience in the study of anzesthetics extended from the 
time when they were first introduced until this hour, the 
positive assurance that careful and steadily pursued expe- 
rimental rescarch must result in the discovery of all the 
laws relating to anzesthesia, and to the further discovery 
of an absolutely safe mode of producing it. For I have 
learned that no man, no animal, ever yet has died because 
it was rendcred insensible to pain, and the deaths which 
have occurred have invariably been due to some property 
of the substance used that had no relation to the anas- 
thetic property—some independent bad quality which 
we may fairly expect science to eliminate for the benefit 
of man. 

4. While striving to apply the results of experimenta- 
tion to the advantage of the human family, I have not 
forgotten the inferio: creation, and in nothing have I been 
more successful than in their behalf. For operations on 
animals I have been able to make the application of local 
anesthesia so perfect that there is no necessity whatever 
that any lower animal should ever feel a pang from the 
knife of the operator for any external cutting operation it 
may have to undergo. The Society for the Prevention of 
Cruelty to Animals has itself published the facts of an 
operation, for removal of a large tumour from a horse 
belonging to Sir Wm. Erle, that was performed by my 
method of operating under ether spray while the animal 
stood in the stable without halter or bridle, oblivious of 
all pain. That fact,—one of a hundred similar,—I put for- 
ward, not as in itself peculiar, but because ot the record 
from which it is taken. It could not have been recorded 
even there but for the caperimentation that vave it buth. 

BENJAMIN W. RICHARDSON 
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tely perfect may, I found, be most imperfect on a man 
r woman, I once thought I had established a perfect local 
nzesthesia by applying toanimalsnarcotic solutions locally, 
n combination with a gentle continuous electric current. 
t seemed to me that the current caused a rapid absorp- 
tion of the narcotic, or so acted with it on the minute 
blood-vessels as to produce contraction of them and 
igen local insensibility. Under this plan I performed 
bh number of operations on the lower animals without 
exciting the slightest evidence of pain. When I came to 
man the process broke down; some insensibility was, 
without doubt, produced, and seventeen operations were 
performed by the local plan. But the more exalted sensi- 
bility of the higher animal was not satisfied, and I] learned 
that what would do perfectly for a dog was quite ineffi- 
cient for a human being. 

It is a curious episode in this research and worthy of 
record, that one of my scientific critics, the late Dr. 
‘Waller, aman of great penius, actually showed that he 
‘could perform on dogs without any anesthesia at all, the 
same opcrations that I performed with this local anzs- 
thesia, and with similar apparent freedom from pain. 
The result was that 1 continued all my after experiments 
on local anzsthesia, first on my own body, and then on 
other human subjects who required such anwsthesia for 
operation. All my cxperiments with sprays to produce 
insensibility by intense cold, on Dr. Jaincy Arnott’s most 
original design were first perfonmed in this manner, and 
tle process was only applied to the inferior animals after it 
had been made perfect for the surgical purposes for which 
they required it. In this instance therefore man became 
the subject of physiolovical experiment for the benefit of 
the infcrior animals as well as for his own. 
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Primary Results of the Faperimentation with 
eluwsthetics. 


The primary results of these experiments on different 
modes and processes for inducing anzsthesia may be put 
forward in a few sentences. They were all ot them 

yresults which could not have been reached by any other 


linc of research. _ 
| 1. The experimentation has enabled me, as a physician, 


,to keep on a level with the chemist in applying to the 
, services of man all those agents for the relief of pain 
‘which the chemist produces. The chemical bodies of the 
methyl, ethyl, bulyl, and amyl series with several others 
which have promised to be of any service have been 
tested, and their respective values carefully chronicled. 

2. For peneral anesthesia I have been enabled, by the 

‘research to add many new and usetul anesthetics. Bi- 
‘chloride of methylene, which has been very largely used, 
‘and which Mr. Spencer Wells invariably uses with signal 
success for ovariotomy, came from this research. Me- 
thylic ether, the safest ana:sthetic I have yet known, was 
proved by this research. Methylal, another very valuable 
agent of the same kind, and which has to be practically 
applied, is anothcr good anzesthetic added by these in- 
quiries ; while several agents tried for ar aesthesia which 
have not answered, have been accidentally discovered to 
possess other and valuable curative properties. The in- 
troduction of the etherial solution of peroxide of hydrogen, 
an exceedingly useful remedy, and the local use of butylic 
alcohol for toothache, are two instances amongst many 
more of this kind. 

3. The researches have enabled me to formulate the 
physiological properties of the organic bodics that produce 
“anXsthesia, so that the vaiue of the anzesthetic compounds 
may be calculated from their physical characters and com- 
position, {have been able to show that some elements- - 
such as chlorine—are objectionable parts of an anzesthetic 
agent, others favourable ; that certain degrees of solubility 
are objectionable, others favourable ; that certain vapour- 
densities are objectionable, others favourable. 1 have 
been able to point out a distinct theoretical standard of 





NOTES 
Hrr Majusiy has been pleased to confer on Prof. Wyville 
Thomson the hionowm of knighthood. 


IT 1s stated that Sir C. Wyville Thomson and the members of 
the scientific statf of the Ctald/-mger will be cutertained at dinner 
in Lamburgh on July 7, The Lord Provost has consented to 
take the chair. 


WE notice from the official announcement in connection 
with the Luan Collection, that durimg the preseni week, 
fourtecn demonstrations of apparatus were given on Monday, 
e'even on Tuesday, four on Wednesday and Thursday, while 
seven will be given on Saturday. With regard to the com- 
plaint in the 7imes as to the occasional non-attendance of the 
lecturers, it should be remembeied that these demunstrations 
aie given out of pme good-will by some of the most eminent 
and busy of the sciemulic men of the day, who are not always 
masteis of thei: own time. The Department’s arrangements 
are cntirely dependent on the convenicnce of these men, 
and it should not therefore be blamed if its proposed pro- 
grammes are not always rigidly carried out. The following 
arrangements have been made for future free evening Lectures 
on the Instruments in the Collection :—Saturday, July 1, Prof. 
Tyndall, F.R.S, on ‘* Faraday’s Apparatus,” in the Lecture 
Theatre, South Kensington Museum; Monday, July 3, the 
Right Hon. Lyon Playfair, C.B., M.P., F.R.S., on ‘‘ Air and 
Airs,” as illustrated by the Magdeburg ]Ienuspheres and Black’s 
and Cavendish’s Balances; Satuiday, July 8, Dr. Gladstone, 
F.R.S., ‘The Work of Davy and Faraday,” as illustrated by 
the Apparatus lent by the Royal Institution ; Monday, July 10, 
Rev. R. Main, M.A., F.R.S., on ‘‘The Instrumental Foun- 
dations of Practical Astronomy ;” Satuiday, July 15, Dr. W. EL 
Stone on ‘‘ Modes of Eliciting and Reinforcing Sound ;” Mon- 
day, July 17, Mr. C. V. Walker, F.R.S., on “Galvame Time 
Signals ;”” Saturday, July 22, Mr, W.Chandler Roberts, F.B.S., 
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SCIENTIFIC SERIALS 


THE current number of the /é’s commences with two papers 
on the ornithology of the Fiji Islands, by Mr. E. L. Layard, in 
which the following specics are described :—/%atycercas taviun- 
cusis, Myiolestes macrorhynchus, M. compressirostris, Pachycephala 
torquata, Additional notes on other birds are given, including 
Lamproka wctorie.—Mr, If. Durnford has ornithological notes 
from the neighbourhood of Buenos Ayres, in which the habits of 
the birds of the district are briefly described. —Mr. R. Ridgway 
writes on the genus //elminthophaga, precisely defining the dis- 
tribution of the ten species and their specific characters. —Mr. 
H. E. Dresser continues his notes on Severtzoff’s “ Fauna of 
Turkestan,” the species of birds most lengthily noticed being 
Leptopoecile sophia, Anthus pratensis, and Lantus tsabcllinus, 
together with Caprimulens pallens and C. arenicolor.—Mr. I, 
Barratt gives ornithological notes made during trips between 
Bloemfontein and the Lydenburg gold-fields, figuring Hradyplerus 
barrati,—Messrs. H. Seebohm and J. A. Harvie Brown con- 
tinue thei: notes on the birds of the I.ower Vetchora, figuring 
the eggs of Syuatarola helvetica.—Mr. J. H. Gurney continues 
his notes on Mr. Sharpe’s ‘‘ Catalogue of the Accipitres in the 
Rritish Museum,” devoting himself on this occasion to the 
American Buzzards.—Mr. P. L. Sclater gives an interesting 
account of the 1ecent ornithological researches of Beccani, 
D’Albertis, and von Rosenberg in New Guinea, and Count 
Salvadori writes on two New Guinea species, Sevicuius xaitho- 
gaster and Nanthomelus aurcus.—Canon Tristram describes a 
collection of birds frem New [lebrides, among which is a new 
species of Porphyrio, P. aneiteumensis. 


Pogsendorff’s Annalen der Physik und Chemie.—LEroansune, 
Band vii., Stuck 4.—We have here a valuable second memoir 
by M. Chwoison on the mechanism of magnetic induction, which 
process he seeks to explain by the supposed existence ot mole- 
cular magnets that are turned by the ex‘ernal force in one direc- 
tion, In his former paper he dealt with the case of temporary 
induction in soft iron; he herc treats of magnetic induction in 
steel, The paper is in five chapteis: in the first are summu- 
rised the results obtained by previous observers, those of Jamin 
being given with special fulness. In the second the author 
describes his experiments, which reguwre a modification of 
Jamin’s theory. Of Jamin’s two laws relating to the action of 
positive and negative currents on permanently magnetised bars, 
M. Chwolson finds the first absolutely correct ; the second incor- 
rect. Jamin’s mistake he considers to be in the supposition that 
the negative current only acts on the surface layers, leaving those 
below untouched ; ic 13s shown, on the contrary, that the least 
negative current acts on all the layers and duninishes their inten- 
sity, ‘Then he gives a mathematical theory of induction in 
steel ; supposed the first attempt of the kind (if Maxwell’s but 
partly successful one be excepted). In the fourth chapter he 
explains, on the basis of the ory, the various experimental results 
got by different observers ; and in the fifth, shows fFow certain 
results that might 2 priori be foreseen, from the theory, have 
been verified. —M. Holtz has a paper on some changes of form 
of the Leyden battery (with a view to extending the length of 
spark), and its use with influence-machines ; and he describes 
sume good phenomena of discharge. The remaining papers are 
extracts. 


Der Naturforscher, February.—In this number we may note 
an account of observations by M. Mallard on the velocity of 
inflammation in a mixture of fire-edamp and air. The various 
mixtures were set in motion with different velocities, and that 
velocity at which the zone of combustion remained stationary 
measured the velocity sought. The highest velocity of inflam- 
mation was 0°560 metres in a second, and it occurred in a mix- 
ture of 0°108 vol. of fire-damp in one volume of the mixture, 
On increasing or diminishing the proportion of fire-damp, the 
velocity in question diminished very rapidly, becoming #./ with 
a proportion of 0'077 vol. on the one hand, and 07145 vol. on 
the other, below which the mixtures are neither explosive nor 
inflammable. It is notable that a variaticn of even O'O1 in the 
proportion of fire-damp is sufficient to convert an absolutely indif- 
ferent mixture into a highly dangerous one.—In geology there is 
an adverse criticism of Mr. Mallet’s theory of volcanic action, 
by M. Roth, and an experimental inquiry by M. Hoppe-Seyler 
into the formation of dolomite. The latter points out that 
wherever, on a sea-bottom covered with chalk or limestone, 
eruptions of lava occur, dolomite is a necessary product, the 
lava supplying the temperature (which must be high), the limes 


stone the calcium and carbonic acid, and the sea-water the 
magnesium,—From twenty years’ Observations in St, Petersburg, 
M. Rikatcheff draws some conclusions as to the influence of 
cloudiness on the daily variations of temperature.— We further note 
an abstract of a recent érochure by Prof. Lommel, on the inter- 
ference of reflected light (the author developes variously a well- 
known experiment of Newton), and a summary of an interesting 
lecture by M. Lowe to the Physiological Society of Berlin, on 
the theory of descent. 

March.—The formation of cheese has lately engaged the 
attention of Prof, Ferd. Cohn in connection with his researches 
on the lowest forms of plant life; and he has made personal 
observations on the manufacture, as carried on in Switzerland. 
‘The phenomena accompanying the process are thus described ; 
The rennct contains a liquid ierment which causes coagulation 
of the milk ; also ferment-organisms (Bacillus), which probably 
bring on butyric-acid fermentation, and cause the slow maturing 
of the cheese. It is their resting-spores that, enclosed by the 
dry cheese substance, resist boiling heat for a long time, and, in 
a suitable nutritive liquid, may afterwards develop to bacillus 
rods, (One of Dr. Bastian’s results is thus explained.)—In a 
paper by M. Rosenthal, the action of the automatic nerve-centrea 
is explained as dependent, not on some immanent property of the 
nerve apparatus, but on the nature of the blood. To account for the 
rhythmus of the movements in breathing, he supposes a constant 
1esistance opposed to the constant excitation, and illustrates the 
case by supposing a vertical tube clused below by a plate which is 
pressed ayainst it by a spring, while a constant stream of water flows 
in from above. When the liquid reaches a certain height the 
spring yields, and some water escapes; then the spring forces 
back the plate, and the process is repeated, thus giving a rhythm. 
From experiments made by M. Bartoli, in ltaly, it is inferred 
that all sulid and liquid substances, whatever their nature, have, 
in air, a damping influence on the oscillations of a magnetic 
needle suspended over them, and that this action depends on 
the air that is between the two surfaces. Among other subjects 
handled in this number may be mentioned those of irregularities 
of the sea-level (Ifann), the molecules of isomeric and allotropic 
bodies (Smit), the physical properties of litter in woods (Eber- 
mayer), and decomposition of albuminous matter in animal 
bodies (Drechse)). 
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Royal Society, May 4.—-Supplementary note ‘‘On the 
Theory of Ventilation” (see NATURE, vol. xi. p. 296). By 
francis S. B. Frargo's de Chaumont, M.D., Surgeon- Major, 
Army Medical Department, and Conjomt Professor of Hygiene, 
Army Medical School. Communicated by Prof. Stokes, Scc, 
RS. 

In his previous paper the author endeavoured to establish a 
basis for calculating the amount of fresh air necessary to keep 
an air-space sufficiently pure for health, taking the carbonic acid 
as the measure. The results showed that the mean amount of 
carbonic acid as respiratory impurity in air undistinguishable by 
the sense of smell from fresh external air was under 0°2000 per 
1000 volumes. His object inthe present note is to call attention 
to the relative effects of temperature and humidity upon the con- 
dition of air, as calculated from the same observations. 





Linnean Society, June 1.—Prof. Allman, president, in the 
chair.—An interesting series of photographs illustrating coffee 
cultivation in Ceylon, an enormous banyan tree and other 
tropical vegetation, were shown by Mr. J. R. Jackson, of the 
Kew Museum ; Mr. W. Bull’s exhibition of several fine healthy, 
growing plants, and the seeds of his lately introduced Coffea 
Aiberica and of C. arabuy for comparison came in most a propos 
to the above.—The Ret, G, Henslow read a paper on floral 
zestivations, in which, after'gjving the eight kinds, viz., distichous, 

~tristichous, pentastichous, ha¥-imbricate, imbricate proper, con- 
volute, valvate, and open, explained their Origin, and 
specially dwelt upon the nev@jterm 4a//-imébricate, which he 
applied to a very large numbe cases ranging from perfect 
regularity to extremely irregular zyomorphic flowers of the 
pea and snap-dragon. The authog then showed how that, as 
well as the fitth and sixth kinds wer,successively deducible from 
the third or pentastichous (quincuncial) by merely shifting one 
edge of the second part under the adjacent edge of the fosrth 
part. The author added a note on a irew theory of the cruci- 
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flower, based on a quinary type, and which, by sym- 
en veduction (i.¢., the hare of each whor] would be 
suppressed) the remaining fours would, by further arrest, due to 
adaptations to insect agency, form the normal flower. He also 
disputed the tenability of Chorisis in the pairs of long stamens, 
regarding their occasional union as indicative of evolutionary 
advance and not retrogression ; as cohesion is a subsequent stage 
to freedom, except in the rare cases of atavism indicated by solu- 
tion and dialysic, The author called in question the justness of 
Pfeffer’s view of the corolla of primula, being an outgrowth of 
the Androecium, by showing (a) the position of the stamens to 
be explained by the staminodia of Samolus, (4) that the corolla 
appearing subsequent to the stamens is no anomaly, (c) that the 
fibro-vascular bundles are ten in number, of which five are inter- 
mediate, and (¢) that phyllotactical sestivation were those of true 
leaves ; so that all these facts conspired to render the theory 
untenable. Mr. J. G. Baker read a paper on a collection of 
ferns made by Mr. Wm. Pool in the interior of Madagascar. 
Altogether 114 species have been obtained, of which fifteen are 
entirely new and twenty-eight prove to be varieties of already 
known forms. Some examples, ¢.g., Asplenium trichomanes, 
Nephrodium felix-mas, and Aspidium aculeatum, are thoroughly 
temperate types.—Mr. Francis Darwin read an account / some 








researches of his on glandular bodies on Acacia spherg,bhala 
and Crcropia peltata, serving as food for ants. The strp Ss 

question were discovered by Mr Belt (Nicaragua), an? subse- 
quently further observations made by Fritz Muller (Rrazitty Witt. 
Mr. Darwin has more particularly entesc sito their minute 
composition. In Acacia they are of two kinds (a) nectar- 


secreti lands situate at the base of the petiole, (4) small, 
scraewhatHaitened: pear-shaped bodies, which tip six or seven 


of the lowermost leaflets of the bipinnate leaves. In Cccropia 
cylindrical bodies are developed in flat cushions at the base of 
the leaf-stalk. Mr. Darwin shows the microscopical structure of 
all of these to be homologous in kind, cellular, protoplasm, and 
containing oil globules. He infers, moreover, they bear a 
relation to the serration-glands of Reinke, in certain cases after- 
wards being converted into stores of nutriment, which un- 
doubtedly the ants live on, and in their turn protect the trees 
from the ravages of the leaf-cutting ants.—A notice of the lichens 
of Madagascar collected by Mr. W. Pool, by the Rev. J. M. 
Cerombie, was taken as read.—Prof. Wyville Thomson, of the 
Challenger Expedition, addressed the meeting, giving the results 
of two communications by him; one on new living Crinoids 
belong to thefApiocrinede, the other on some peculiaritics in the 
mode of propagation of certain Echinoderms of the Southern 


Seas. 


Royal Astronomical Society, June 9.—William Iluggins, 
D.C.L., president, in the chair. A paper by Prof. Simon New- 
comb was read on a hitherto unnoticed apparent inequality in 
the longitude of the moon. The inequality was, it appeared, 
brought to light in the course of an investigation which has 
recently been made by Prof. Newcomb, of the corrections to be 
applied to Hansen’s “ Tables de la lune,” in order that they may 
be used for the determination of the longitudes of the transit of 
Venus stations. Prof. Newcomb set himszlf to compare the 
places derived from Hansen’s Tables with the series of lunar 
observations made at Greenwich and Washington between the 
years 1862 and 1874. The residual errors of the moon’s place 
showed a systematic inequality which could not be got rid of by 
any new assumption as to the value of the corrections of the 
lunar elements. There can be no serious doubt about the exist- 
ence of the inequality, because both the Greenwich and Wash- 
ington observations apree in showing it, and a close investigation 
shows that the c rors are periodic and depend upon the moon’s 
longitude. In .rder to make the investigation more complete, 
Prof. Newcomb has determined the corrections for the years 
_1847 to 1858, for which period the residual errors of Hansen’s 
' tables are given in the Greenwich observations of 1859. <A 
| table of the resulting corrections is given in the paper, and it 
ik se that the period of the chief term of the new inequality is 
years with a probable error of half a year. The corre- 
| sponding period of the inequality in longitude is 27°4304 days ¥ 
0°0040 days, and there is a large preponderance of probability 
| against the real period being less than 27°42 days, or more than 
pai ale No known term in the moon's longitude falls 
tte th es€ limits, The moon’s sidereal period is 27°32 days 
and tie anomalistic period is 27°55 days, so that the new term 
falls half way between the two. The non-accordance of this 
Period with any term heretofore sought for, is the probable 
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reason why this term has not before been noticed ; a term if un- 
known would not be remarked unless its value was such as visibly 
te effect the individual comparison of theory with observation, 
and H{[ansen’s tables as corrected are the first of which the 
residual errors are so small that a term of 1”°5 would be remarked 
in the comparison with observations. Trof. Adams said that he 
was at a loss to imagine what the cause of this inequality can be, 
he was rather inclined to suppose that it wiay have something to 
do with the effect of the figure of the h on the motion of the 
moon, but this was only an idea thr out on the spur of the 
moment.—Lord Lindsay exhibited #h adaptation of the ordinary 
altazimuth instrument designe@yfo give a rough equatorial 
motion ; to the base of the alt: %@nuth pillar is fixed an iron bar, 
through a hole in which a of1 bor wire is attached to the object- 
glass end of the telescoynat only adjustments that are neces- 
sary are that the hon, poy, ff shall be placed approximately 
north and south,~ }° “f° flistance from the base of the alta- 
zimuth pillar to* has*nf Wythe bar through which the string 
passes shall be equal to ttfe height of the pillar into the co- 
tangent of the latitude of@ ne place ot observation. —Mr. Plumber 
read a paper on photometric experiments upon the light of 
Venus. By comparing the shadow of . wire cast by the light of 
the planet with the‘shadow of a similar wire cast by a candle at 
a known distances and again by comparing the light of the 
candle with the light of the full moon, he came to the conclusion 
that the light of Venus at its greatest brilliancy was equal to 


yO0%: of the ly htness of the full moon, and by a similar method 


found tha: s aright of Jupiter at‘mean opposition was equal to 


I 
6430 of berate of the mean full moon. 

_Chemic:. ., society, June 15, Dr. J. II. Gladstone, F.R.S., 
vice-president, in the chair.—A large number of communications 
were read, this'}heing the last meeting of the season, The first 
paper, by Prof’ \ewar, entitled ‘‘ Chemical Studies,” was 
chiefly devoted to an a «count of several interesting lecture expe- 
riments.—Dr. H. FE. Arnsctrong then gave a short account of his 
elaborate researches on the, reduction of nitric acid and on the 
oxides of nitrogen, part i., Om the gases evolved by the action of 
metals on_nitric acid, made kp conjunction with Mr. Accworth. 
—Mr. C. T. Kingsett then reaca a paper on the composition and 
formula of an alkaloid from Jabo vandi,—There were also papers 
on the simultaneous action of iodine and aluminium on ether and 
compound cthers, by Dr. J. If. Gtadstone and Mr. A, Tribe ; 
on compounds of antimony pentachldvide with alcohols and with 
ethers, by Mr. W. C. Williams; on ,the volatility of barium, 
strontium, and calcium, by Prof. J. W. Mallet ; on the action of 
chlorine on acetamide, by Dr. I. W. Pre\rost ; note on the per- 
bromates, by Mr. M. M. P. Muir, and a communication on a 
new and convenient form ol areometer for citinical use, by Dr. 
J. G. Blackley. 


Geological Society, June 7.—Prof. P. M. Duncan, I. K.S., 
president, in the chair.—Jobn Thos. Atkinson, Kdmund Clark, 
Frederick Derry, Walter S. Gervis, Thos. Jones, Baldwin ].atham, 
and I:dward Sewell, were elected Fellows of the Society. —On the 
British fossil cretaceous birds, by Prof. H. G, Seeley, F.L.S. 
In this paper the author gave an account of the remains of birds 
which have been collected from the Cambridge Upper Green- 
sand. The bones are so fragmentary that the size of the animal 
can only be given roughly as similar to that of the Diver, but 
with a shorter neck. The affinities of the animal are strongest 
with Colymbus. It also closely resembles Prof. Marsh’s creta- 
ceous genus //esperornts, and like that genus may be supposed to 
have had teeth. The species were described as “maliornis Liat - 
rettiand J. Sedewicki. Some bones were also described thought 
to indicate birds in which the extremitics of the bones remained 
unossified throughout lifee—On two chimzroid jaws from the 
Lower Greensand of New Zealand, by E. T. Newton, F.G.S., 
of H.M. ,Geolegical Survey. The two jaws which were the 
subject of this communication form part of the collection of 
fossils from the Lower Greensand of New Zealand deposited in 
the British Museum by Dr. Hector. One of the specimens, a 
right mandible, was reterred by the author to /schyodus brevis os- 
tris, Ag., a species from the Gault of Folkestone, hitherto known 
only by name, no description or figure of it having been as yet 
published. The second specimen, a small right maxilla, possess- 
ing but one tooth, and this of a peculiar form, was compared with 
the corresponding form in Ischyodus, E-daphodon, lasmodus, 
Ganodus, Chimara, and Callorhynchus, Reasons were given for 
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believing that it differed generically from all other known forms 
of Chimzroid jaws; and the author therefore proposed to call 
it, in allusion to the form of the tooth, (/psilodus /Tetori.—On 
a bone-bed in the Lower Coal-measures, with an enumeration of 
the fish-remains of which it is principally composed, by J. W. 
Davis, F.L.S. In this paper the author described a thin bed 
composed chiefly of remains of fishes. which rests immediately 
upon the ‘ Better-bed coal” of the Lower Coal-measures in 
Yorkshire.—Note on a species of Foraminifera from the Car- 
boniferous formation of Sumatra, by M. Jules Huguenin. Com- 
municated by Prof. Ramsay, F.R.S., V.P.G.S. The author 
described some globular Foraminifera, belonging or allied to 
fusulina, from a carboniferous geposit containing Producti and 
Phillipsia, which occurs north-@<¢ jaf Padang and south of the 
lake of Singkarak in Sumatra. and thor described the struc- 
ture of these fossils, which he Ag C. gyeqwith Fu.nlina cylin- 
drica and F, depressa, and arivedi during gelusion that they 
belong to a new genus, to which fds, figurine Xorth American 
Fusulina robusta also belongs.—On t ’ {Yriassic rocks of Somer- 
set and Devon, by W. A. F. Usher, k«+.S. The author stated 
that the Trias of Devon and Somerset tras divisible into three 
groups, occupying distinct areas. The first lies north of the 
Mendip Hills, where the Trias is thinnest and assumes its 
simplest characters, consisting of marls and Dolomitic conglo- 
merate. The second area embraces the country south of the 

Polden Hills as far as a north and south line through Taunton. 

The chief portion of the Trias in this area, as in the northern, 

consists of marls. The third area, bounded on tgegnorth by tine 
Bristol Channel, on the south by the English @ j. nel,,ova the 












east by the Blackdown range, and on the west b “Calm and 
Devonian highlands, presents the most complex r ons of the 


Trias in the south-western counties. ebialeg 

Victoria (Philosophical) Institute, June 19 
Prof. Morris, M.D., of Michigan University, o 
unconscious intelligence as opposed to theism, 
paper discussed the theories which have 
the subject. The professor laid down t 
sciousness and intelligence imply one 
fore, “ unconscious intelligence ” is 


PARIG 


Academy of Sciences, June‘*;2,—Vice-Admiral Paris in the 
chair.—-The following papers vScre read :— Experimental critique 
on Glycemia (continued). FShysico-chemical and physiological 
conditions to be observed in Fsearching for sugar in the blood, by M. 
Cl. Bernard, The sugar fond normally in blood of animals ranks 
among glycoses. M. Brlynard shows how its properties may be 
demonstrated after coZoulation of the blood, by superheated 
steam, by ing ty a sulphate of soda. He then details his 


m 

r#A paper by 
the theory of 
asread. The 
mut forward on 
proposition that con- 
nother, and that, there- 
sel{-contradictory phrase. 


mode of finding thf amount of sugar, —On the absorption of free 
and pure nitroge and hydrogen by organic matters, by M. Ber- 
thelot. White Whites filter paper, slightly moist, placed in pure nitro- 
"i under influence of the effluve or silent discharge, absorbs a 


en 
conuderable quantity in eight or ten hours, Oxygen does not 


hinder this (in 100 vols. air, 2°9 hundredths of nitrogen and 7'0 
of oxygen were absorbed in about eight hours). Hydrogen is 
absorbed even more rapidly than nitrogen by benzene, tcreben- 
thene, acetylene, &c.—On the formation and the decomposition 
ef binary compounds by the electric effluve, by M. Berthelot. 
In principle the reactions are the same as those with the spark, 
but the longer duration of the spark and the heating it produces 
are adverse to the formation of condensed products, such as 
arise under thc effluve.—Presentation of solar photographs of 
large dimensions, by M. Janssen. In these the disc is 22 centi- 
metres in diameter, yet there is great distinctness. M. Cornu 
hopes shortly to have photographs from the focus of a telescope 
of 36 centimetres aperture.—On clectric transmissions through 
the ground, by M. du Moncel. From experiments he shows 
how unequal moisture about the electrodes, unequal heating of 
these, and unequal size, are physical causes which intervene, 
more or less, causing variations in intensily of currents trans- 
mitted through the ground. A general conclusion is, that it is 
not advantageous to interpose carth in a circuit unless when 
its resistance exceeds 10 or 15 kilometres of telegraph wire. 
—On some new experiments made with Crookes’s radiometer, 

M, Ledieu. In the first experiment rotation was obtained 
from a beam of luminous rays falling parallel to the axis (though 
less rapid than when it falls at right angles). In the second, the 
two sides of the vanes were kept bright ; and here the vanes moved 
as if repelled by the luminous ray meeting them. (The ray should 
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be made to strike the vane next the light at a small angle, and 
the two opposite vanes, with reference to the plane of the ray 
and the axis, be shaded by a screen. The place should be quite 
dark, )—On amber, by M. Reboux.—On the law of Dulong and 
Petit, by M. Terreil. The product of specific heat by chemical 
equivalent is a constant, provided all the bodies are taken with 
the same gaseous volume, and before any condensation. The 
specific heat of simple bodies, taken with the same volume and 
gaseous state, is inversely proportional to their chemical equi- 
valents; so is that of compound bodies, and it is pro- 
portional to the condensation of the gaseous volumes of 
the constituent simple bodies in combining. Simple or com- 
pound bodies which have lost the gaseous state have a 
specific heat deuble that which they have in this state,— 
Letter to M. Damas on Phylloxera, by M. Fatis, The cycle of 
metamorphoses may, in certain circumstances, occur entirely 
under ground without intervention of the perfect winged form. 
-—On the employment of sulphide of carbon against Phylloxera, 
by M. Allies.—~Another on the same subject, by M. Marion. — 
On the pantanemone, an apparatus acting in all winds, without 
orientation and without reduction of surfaces, by M. Sanderson. — 
Ephemerides of the planet (103) Hera, for the opposition of 
1877, by M. Leveau.—On the presence of magnesium in the 
sun’s limb, by M. Tacchini. The magnesium gains in iatensity 
and elevation where the flames of the chromosphere regeent 
most vivacity. While there is at present a minimum od Spots, 
protuberances, hydrogenic clouds, and metallic «uptions, the 
irculation-vt Yuapesium still retains a certain. energy capable of 
rising to a maximum as in pre ina years,——Phenomena of electric 
oscillation, by M. Mouton.—On the propylenic chlorhydrines 
and the law of addition of hypochlorous acid, by M. Henry.— 
Elementary analysis of electrolytic aniline black, by M. Goppels- 
rceder.—~ On anthraflavone and an accessory product of the manu- 
facture of artificial alizarine, by M. Kosenstiehl.—On the internal 
membrane of a chicken’s gizzard as an osmotic partition, by M. 
Carlet. Interposed between water and alcohol in the normal 
conditions of osmose, this membrane is always traversed by a 
dominating current from the water to the alcohol; it is there- 
fore not (as generally supposed) an exception among animal 
membranes. 


VIENNA 

Imperial Academy of Sciences, Feb. 17.---The following 
(among other) papers were read :—Further observations on the 
formation of a rational space curve of the fourth order, ona 
conical section, by M. Weyr.—On the distribution of the colour- 
ing matter in ovules during the process of division, by M. Schenk. 
The ovaries and testicles of Zchinus savatidis are commonly yel- 
lowish, but some species have reddish violet ovaries ; M. Schenk 
studies the changes wrought by artificial fecundation of the 
ovules in these iatter with sperma from the yellow testicles. 
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A PHYSICAL SCIENCE INSTITUTE 


P ROBABLY the present generation knows little of the 
conditions under which the great exhibition of 1851 


' was organised, or of the important results which followed 


it. After clearing all the expenses of that enterprise, a 
large surplus remained, to administer which a Royal 
Charter was granted to the Commissioners who managcd 
the Exhibition. Since 1852 the Commissioners have held 


- numerous mectings, and quietly done a large amount of 


' work from which the nation has reaped great benefit. 


Much of the success of the various departments connected 
with the South Kensington Museum is due to the help 
they have been able to give, and now they propose a 
scheme whereby a large proportion of the property at 
their disposal will be allotted for the henefit of science 
and art. ‘The Commissioners recently held 2 mecting, 
under the presidency of the Prince of Wales, at which 
their Special Committee reported on various schemes for 
making use of their funds and propeity. 

The Commissioners staried with a clear capital of 
186,000/7, They have given to the Goveinment, for the 
usc of the South Kensington Museum, property valued at 
14,000/,, and 60,0007, in land. They have sold to the 
Governnent, at half the value, land for the Natural Iistory 
Museum, woith 240,000/, Thry have given the site of the 
Royal Albert Hall, woith 60,009/., and retain property in 
it to the extent of Soovo/, They have invested 100,000/, 
in the galleries Icut to the India Museum and Science 
Loan Fixhibition. Notwithstanding these very considel- 
able contributions, the Commissioners still possess out of 
the Kensington (iore estate, which they purchased with 
the surplus funds of the 1851 enterprise, landed property 
of very great value. We believe that the whole of the 
site of the International Exhibition buildings, includiny, 
the Horticultural Gardens, and some adjacent properties 
are in the trust of the Commissioners. Five schemes 
have been thought of for the utilisation of this valuable 
property. By ene of these the Commissioners could 
realise onc million sterling, and yet 1etain a square of ten 
or twelve acrcs in the centre of their property. But this 
they do not think of adopting. The one which they seem 
to regard mos! favourably is to Icase or sell the ground 
outside the arcades, called the Mast and West Annexes, 
and retain the Hloiticultural Gardens and [Exhibition 
Buildings, by which means they would realise upwards 
of 350,000/., free from all liabilities. Whichever scheme 
is adopted—and the Commissioners secm to think the 
time is ripe for making the best of their trust in “the 
interests of science and art”—a very large sum will be at 
their disposal. 

Various objects, all in accordance with the purpose for 
which they were originally appointed, sccm to have 
Suggested themselves to the Commissioners for the 
4PPropriation of these funds. Scholarships in science 
and art, it is suggested, might be founded in connection 
with central institutions and provincial colleges of science 
and art, such as these at Manchester, Birmingham, 
Bristol, Leeds, and elsewhere. It would be a great 
benefit, it is thought, to these new institutions if their 
more promising students could be brought up to the 
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laboratories of chemistry, physics, and biology, which are 
in active work at South Kensington. A portion of the 
funds might also, it is thought, be devoted to the promo- 
tion of museums of science and art throughout the 
country, and in making grants in aid of the British 
Section age International Exhibitions ; also in supplying 
several e ~* ing wants in connection with the South Ken- 
sington/ wascum, and erecting other buildings on the 
estate uc devoted to science and art. 

The. Sommissioners are naturally anxious for the wel- 
fare of their own child, the South Kensington Museum, 
and for the proper -«xhibition of the treasures it contains, 
and the proper H, ising of its educational and other 
libraries. This has, Sgaged much of their attention, more 
especially as the cio of the late Mr. Dyce insist on 
the carrying out of the provisions of his will with regard to 
the display of his bequest. Since the subject, howaver, 
has been under the consideration of the Commissioners, 
Government has made a grant of 80,000/. fur the purposes 
of Art, part of which will, no doubt, be devoted to the 
pry /Aocation of the Dyce and other collections, and to 
sc of the other purposes concerning which the Com- 
missioners are naturally anxious. Had they been aware 
of this grant, no doubt they would have spoken more 
fully and decidedly of another scheme which appears to 
have come under their consideration, 

The scheme to which we refer was briefly described by 
Mr. Cioss recently in the House of Commons, and has 
reference to the establishment of “a museum and _ scien- 
tific institute, which would comprise a library of works 
in scx nce and art, for the use of students at South 
Kensingten, and public examination rooms.” From 
the way in which the library is here mentioned we 
may consider that it is a matter of secondary im- 
portance in the eyes of the Commissioners, and that 
the main idea is to build a museum and laboratory. 
We confess we cannot see the immediate appropriate- 
ness of attaching a library to a laboratory and mu- 
seum of this kind. At present no library of science 
exists, and there will be a library attached to the Natural 
History Museum which is now being erected on tlic 
Commissioners’ grounds, and there are various places in 
London where the best works and serials in all depart- 
ments of science can be easily consulted. There is at 
least no pressing need at present for a science library, 
while the necessity for the organisation of a laboratory 
and museum was never more urgent. It is known that if 
only a suitable receptacle were provided, many of those 
who have contributed to the Loan Collection are willing to 
leave their apparatus permanently as the nucleus of an 
Ienglish Conservatoire des Arts et Méetiers. No better 
opportunity could be afforded for the commencement of 
a science museum; but if the Commissioners do not 
resolve without delay to carry out the scheme that has 
apparently been engaging their attcntion, a golden oppor- 
tunity will be lost that is not likely to occur again soon. 

As to the proposal to provide rooms in the Science 
Museum for examinations in connection with the Science 
and Art Department, we think the Commissioners would 
be doing a quite unnecessary ana rather mischievous 
thing in carrying out such a proposal. Government 
has started these examinations, and is no doubt quite 


prepared to provide examination-rooms for itself. I 
T. 
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needs no leading in this matter, though it certainly 
does need encouragement to take under its wing a 
science museum and laboratory. This then it seems to 
us ought to be the first care of the Commissioners, 
leaving the examination rooms out of the reckoning, 
while the library can easily afford to wait for future con- 
sideration. If the idea of a library is brought too 
prominently to the front, we fear the building will com: 
to be known by this and no other name, and come in the 
end to be mainly, if not only, what its name purporis. 
We belicve the Commissioners could spare 100,000/. for 
a Science Museum; and we are sure the great success 
which has attended the Loan Collection will tend to con- 
firm them in thcir intentions, and induce them without 
delay to set about providing a pcrmanent successor. We 
have no doubt that the Commissioners are quite alive to 
the value of a Physical Science Muscum and Laboratory, 
and feel strongly the great need there is in this country 
for such an institution. ‘Thcy have on the whole done 
their work conscientiously and well, and South Kensington 
testifies to the highly important and beneficial results 
which they have accomplished. By erecting an insti- 
tution for the promotion of physical science, they will 
show their anxiety to make their work complete in all the 
departments with which they have had to deal, Twenty 
years ago they started the Museum of Art at Kensington; if 
twenty years hence a Museum of Scicnce has made equal 
progress, the nation will have reason to congratulate itsclf 
on the result, and be grateful to the Commissioners for 
the faithfulness with which they have done their work. 


WHEIVELLS WRITINGS AND CORRE- 
SPONDENCE 
William Whewell, D.D., Master of Trinity College, Cam- 
brutee. An Account of his Writings, with Selections from 
his Literary and Scientific Correspondence. Ly I. Tod- 
hunter, M.A., F.R.S., Honorary Fellow of St. John’s 

College. (London : Macmillan and Co., 1876.) 

W* frequently hear the complaint that as the 

boundaries of science are widened its cultivators 
become less of philosophers and more of specialists, cach 
confining himself with increasing exclusivencss to the 
area with which he is familiar. ‘his 1s probably an 
inevitable result of the development of science, which has 
made it impossible for any onc man toacquire a thorough 
knowledge of the whole, while each of its sub-civisions 
is now large enough to afford occupation for the useful 
work of alifetime. ‘The ablest cultivators of science are 
agreed that the student, in order to make the most of his 
powers, should ascertain in what field of science these 
powers are most available, and that he should then con- 
fine his investigations to this field, making use of other 
parts of science only in so far as they bear upon his 
special subject. 

Accordingly we find that Dr, Whewell, in his article in 
the “ Encyclopzedia Metropolitana,” on “ Archimedes and 
Greek Mathematics,” says of Eratosthenes, who, like him- 
self, was philologer, geomcter, astronomer, poet, and anti- 
quary : “It is seldom that one person attempts to master 
so many subjects without incurring the charge and per- 
haps the danger of being superficial.” 

It is probably on account of the number and diversity 
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of the kinds of intellectual work in which Dr. Whewel] 
attained eminence that his name is most widely known. Of 
his actual performances the“ Fistory” and the“ Philosophy 
of the Inductive Sciences ” are the most characteristic, and 
this because his practical acquaintance with a ccrtain 
part of his great subject enabled him the better to deal 
with those parts which he had studied only in books, and 
to describe their relations in a more intelligent manner 
than those authors who have devoted themselves entirely 
to the general aspect of human knowledge without being 
actual workers in any particular department of it, 

Lut the chief characteristic of Dr. Whewell’s intel- 
lectual life seems to have been the energy and persever- 
ance with which he pursued the development of each of 
the great ideas which had in the course of his life pre- 
sented itself to him. Of these ideas some might be 
greater than others, but all were lurge. 

The special “pursuit, therefore, to which he devoted 
himself was the elaboration and the expression of the 
ideas appropriate to dificrent branches of knowledge. 
The discovery of a new fact, the invention of a theory, 
the solution of a problem, the filling up of a gap in an 
existing science, were intcresting to him not so much for 
their own sake as additions to the general stock of know- 
ledve, as for their illustrative value as characteristic in- 
stances of the processes by which all human knowledge 
is developed. 

To watch the first germ of an appropriate idea as it 
was developed cither in his own mind or in the writings 
of the founders of the sciences, to frame appropriate and 
scientific words in which the idea might be expressed 
and then to construct a treatise in which the idea should be 
laagely donelopmlogg”d the appropriate words copious); 
excinplificd—-such seems to have been the natural channe 
of his intellectual activity in whatever direction it over 
flowed. When any of his grcat works had reached thi: 
stage he prepared himself for some other labour, and if nev 
editions of his work were called for, the altcrations whicl 
he introduccd often rather tended to destroy than to com 
plete the unity of the original plan. 

Mr. Todhunter has viven us an exhaustive account o 
Dr, Whewell’s writings and scientitic work, and in this w 
may easily trace the Ileadmy ideas which he successivel 
inculcated as a writer. We can only share Mr. Tod 
hunter's regret that it is only as a writer that he appcar 
in this book, and it is to be hoped that the promise 
account of his complete life as a man may cnable us t 
form a fuller conception of the individuality and unity of hi 
character, which itis hard to gather from the multifariou 
collection of his books. 

Dr. Whewell first appears before us as the author of 
long scrics of text-books on Mcchanics. Ilis position a 
a tutor of his College, and the interest which he took } 
University education, may have induced him to spen 
more time in the composition of clementary treatises tha 
would otherwise have been congenial to him, but in tl 
prefaces to the different editions, as well as in the intr 
ductery chapters of cach treatise, he shows that sense 
the intellectual and educational value of the study of fir 
ceri which distinguishes all his writings. It 
manifest from his other writings, that the composition 
these text-books, involving as it did a thorough study 
the fundamental science of Dynamics, was a most app! 
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priate training for his subsequcnt labours in the survey of 
the sciences in thcir widest extent. 


“It has always appeared to me,” says Mr. Todhunter, 
“that Mr. Whewell would have been of great benefit to 
students if he had undertaken a critical revision of the 
technical language of Mechanics. This language was 
formed to a great extent by the early writers at an epoch 
when the subject was imperfectly understood, and many 
terms were used without well-defined meanings. Gradu- 
ally the language has been improved, but it 1s still open 
to objection.” 


In after years, when his authority in scientifi. termi- 
nology was widely tecoznised, we find Faraday, Lyell, 
and others applying to him for appropriate expressions 
for the subject-matter cf their discoveries, and receiving 
in reply systems of scicntific terms which have not only 
held their place in technical treatises, but are gradually 
becoming familiar to the ordinary reader. 

“Ts it not true,” Dr. Whewell asks in his Address to the 
Geological Society, “in our scicnce as in all others, that a 
technical phraseology is real wealth, because it puts in 
our hands a vast treasure of foregone generalisations ?” 

Perhaps, however, he felt it less difficult to induce 
scientific men to adopt anew term for a new idea than to 
persuade the students and tcachers of a University to altor 
the phraseology of a time-honoured study. 

But even in the clementary treatment of Dynamics, if 
we compare the text-books of different datcs, we cannot 
fail to recognise a marked progress. ‘Those by Dr. 
Whewell were far in advance of any former text-books as 
regards logical coherence and scientific accuracy, and if 
many of those which have been published since have fallen 
behind in these respects, most of them have introduced 
some slight improvement in terminology which has not 
been allowcd to be lost. 

Ir. Whewell’s opinion with respect to the evidence of 
the fundamental doctrines of mechanics is repeatedly 
inculcated in his writings. Ile considered that experi- 
ment was necessary in order to suggest these truths to 
the mind, but that the doctrine when once fairly sct 
befoic the mind is apprehended by it as strictly true, the 
accuracy of the doctrine being in no way dependent on 
the accuracy of observation of the result of the experi- 
ment. 

He therefore regarded experiments onthe laws of motion 
as illustrative experiments, meant to make us familiar 
with the gencral aspect of certain phenomena, and not as 
experiments of research from which the results are to be 
deduced by carcful measurement and calculation. 

Thus experiments on the fall of bodies may be re- 
garded as expcriments of research into the laws of gravity. 
We find by careful measurements of times and distances 
that the intensity of the force of gravity is the same what- 
€ver be the motion of the body on which it acts. We 
also ascertain the direction and magnitude of this force on 
different bodies and in different places. All this can only be 
done by careful measurement, and the results are affected 
by all the errors of observation to which we are liable. 

_ The same experiments may be also taken as illustra- 
tions of the laws of motion. The performance of the 
experiments tends to make us familiar with these laws, 
and to impress them on our minds. But the laws of 
motion cannot be proved to be accurate by a comparison 


of the observations which we make, for it is only by taking 

the laws for granted that we have any basis for our calcu- 

lations. We may ascertain, no doubt, by experiment, 

that the acceleration of a body acted on by gravity is the 
same whatever be the motion of that body, but this does 
not prove that a constant force produces a constant ac- 
celeration, but only that gravity is a force, the intensity 
of which does not depend on the velocity of the body on 
which it acts. 

The truth of Dr. Whewell’s principle is curiously illus- 
trated by a case in which he persistently contradicted it. 
In a paper communicated to the Philosophical Society ot 
Cambridge, and reprinted at the end of his “ Philosophy of 
the Inductive Sciences,” Dr. Whewell conceived that he 
had proved, « #7 zor7, that all matter must be heavy. He 
was well acquainted with the history of the establishment 
of the law of gravitation, and knew that it was only by 
carcful experiments and observations that Newton ascer- 
tained that the effect of gravitation on two equal masses 
is the same whatever be the chemical nature of the bodies, 
but in spite of this he maintained that it is contrary 
not only to observation but to reason, that any body 
should be repelled instead of attracted by another, where- 
as it is a matter of daily experience, that any two bodies 
when they are brought near enough, repel each other. 

The fact seems to be that, finding the word weight 
employed in ordinary language to denote the quantity ot 
matter in a body, though in scientific language it denotes 
the tendency of that body to move downwards, and at 
the same time supposing that the word mass in its scien- 
tific sense was not yet sufficiently cstablished to be used 
without danger in ordinary language, Dr. Whewell cn 
deavoured to make the word weight carry the meaning 
of the word mass. Thus he tells us that “the weight of 
the whole compound must be equal to the weights of the 
separate clements.” 

On this Mr. Todhunter very properly observes :— 


“ Of course there is no practical uncertainty as to this 
principle ; but Dr. Whewell scems to allow his readers to 
imagine that it is of the same nature as the axiom that 
‘two straight lines cannot inclose a space.” There is, 
however, « wide difference between them, depending on 
a fact which Dr. Whewell has himself recognised in 
another place (see vol. i, p. 224). The truth is, that 
strictly speaking the weight of the whole compound is 
not equal to the weight of the separate elements ; for the 
weicht depends upon the position of the compound par- 
ticles, and in general by altermg the position of the 
particles, the resultant cffect which we call weight is 
altered, though it may be to an inappreciable extent.” 


It is evident that what Dr. Whewell should have said 
was: “ The mass of the whole compound must be cqual 
to the sum of the masses of the separate elements.” ‘This 
statement all would admit to be strictly true, and yet not 
a single experiment has ever been made in order to verify 
it. All chemical measurements are made by compamning 
the weights of bodics, and not by comparing the forces 
required to produce given changes of motion in the 
bodies ; and as we have just becn reminded by Mr. 
Todhunter, the method of comparing quantities of matter 
by weighing them is not strictly correct. 

Thus, then, we are Jed by experiments which are not 


to error, but which are to a certain extent 


only liable h is universally 


erroneous in principle, to a statement whic 
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acknowledged to be strictly true. Our conviction of its 
truth must therefore rest on some deeper foundation than 
the experiments which suggested it to our minds, The 
belief in and the search for such foundations is, I think, 
the most characteristic feature of all Dr. Whewell’s work. 


J. CLERK MAXWELL 
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GOULDS BIRDS OF NEW GUINEA 


The Birds of New Guinea and the Adjacent Papuan 

Ashayds, including any new Species that may be Drs- 
“covered in Australia. By John Gould, F.R.S., &c. 
Parts 1. II., and III. (London: Published by the 
Author, 1875 76.) 


OT long ago we had the pleasure of recording in 
these columns the complction of one of Mr. 
Gould’s great series of illustrated works on ornithology. 
We have now to notice the commencement of another 
work belonging to the same category, of not less import- 
ance, on the origin of which we propose to say a few 
words. The “Birds of Australia” must be known to 
most of our scientific rcaders as one of the most import- 
ant ornithological works ever produced in this or any 
other country. Defects it has, no doubt—nothing is per- 
fect in this world—but, whereas before its existence the 
birds of that great continent were almost unknown to 
naturalists, the termination of Mr. Gould's labours left us 
with such a history of the feathered inhabitants of this 
portion of the globe as hardly any othe: country at that 
time possessed. Some years after the completion of his 
“ Birds of Australia,” Mr. Gould issued the first number 
of a supplement to the same work, undertaken for the 
purpose of illustrating the new species discovered by his 
various agents and correspondents, as new portions of 
Australian territory weie explored. This was completed 
in 1869, and gave us an account of 81 species, in addi- 
tion to 6oo already included in the original “ Birds of 
Australia.” The work of which the two first numbers 
are now before us- though a differcnt title is given to it— 
is, in fact, a second supplement to the “ Birds of Aus- 
tralia.” New Guinea, as is now well understood by 
naturalists, in spite of a certain amount of idiosyncrasy, 
belongs essentially to the same fauna as Australia. Long 
ago it was known that many peculiarities are common to 
the animal and vegetable products of these two countries. 
Since Northern Australia has been explored, and further 
investigation made of the rich fauna of New Guinea, the 
many points of contact between the natural productions 
of these two lands have been greatly augmented, and there 
can be little question that we have in New Guinca an 
exaggerated reproduction of many of the chief peculiari- 
ties of the Australian type. Looking to the great interest 
that is now more than ever attaching itself to the pro- 
ducts of New Guinea, Mr. Gould has very naturally 
determined to combine his illustrations of the many won- 
derful birds of that country with the new additions that 
he still continues to receive from Australia, and this is, 
in fact, the object of the present work. 
The great feature in the ornithology of New Guinea is, 
as is well known, the Paradise-Birds, which are mostly 
confined to that country and the adjoining islands, though 
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some of the members extend far into North Eastern 
Australia. The splendid metallic colouring of these birds 
and the ornamental tufts and plumes that adorn the 
adult males, afford welcome subjects to the artist’s pencil, 
and are naturally objects on which Mr. Gould is desirous 
of showing his habitual skill. We have not, therefore, 
to turn over many leaves of his first number, before we 
come across representations of two of the finest members 
of this group, namely tl.¢ Six-plumed Paradise Bird, known 
to naturalists since the days of Linnzus, and 1)’Albertis’ 
Paradise Bird, one of the most 1ecent additions to this 
remarkable group. In the sccond number Mr. Gould 
gives us figures of the three species of D7phyllodes, another 
remarkable member of the same family. Some of the 
splendid parrots of New (Gjuinea are likewise depicted. 

In the third part of his work, which has only been 
issued within these last few days, further illustrations of the 
magnificent group of Paradise-Birds are given. The 
singular species of /)/A/j'//odes, so remarkable for its bare 
head, which the late Prince Charles Bonaparte, in his 
democratic ardour, dedicated tothe Republic, is among the 
most striking forms yet discovered even in this wonde1 ful 
group, and both sexes are adimirably figured in the present 
number, Although originally d.scribed from a single in1- 
perfect specimen, this striling bird has recently bcen dis- 
covered by Dr. Bernstein living in the islands of Waigion 
and Botanta, and no less than ten specimens obtained by 
this zealous but unfoitunate caplorer ornament the gallery 
of the Leyden Muscum. The King Bird of Paradise 
(Cru éunurus resis) is anothe: species selected by Mr. 
Gould for illustratioa in the pre-cnt number. Although 
known to us since the last century, it is only of late ycais 
that perfect specimens have icached the collections of 
Europe. Our countryman, Mr. Wallace, was one of the 
first naturalists to observe it in its native forests, and his 
eloquent account of the specimens obtained by him in 
Aru will be known to many of our readers. Still morc 
recently, the naturalists in the employ of the Leyden 
Museum and the Italian explorers D’Albertis and Beccari 
have sent to Europe a large number of specimens of it. 
Five charming parrots of the most brilliant and strongly 
contrasted colours, several of which are hitherto unfigured, 
are likewise depicted in Mr. Gould’s third number. 

The pait terminates with fipures of tworccent additions 
to the Avifauna of Australia. Of these the two named 
Sternila placens is perhaps rather a doubtful spccies as 
regards its novelty to science, though doubtless new to 
the Australian list. The second G/lyciphila subfasciata is 
one of Mr. E. P. Ramsay’s intciesting discoveries in 
Northern Queensland, and is one of the smallest and most 
plainly coloured of the great and characteristic of the 
Australian family of Honey-eaters. 

In concluding our notice of this important work, we 
may venture to say that those who are acquainted with the 
author’s failing health, cannot but admire the spirit which 
he has displayed in commencing it, while every one will, 
we are sure, heartily join with us in wishing him complete 
recovery and a successful accomplishment of his arduous 
task. When one of our Italian friends has recently 
described fifty-two new species of Papuan birds in a 
single memoir, even Mr. Gould’s well-known energy will 
have to exert itself considerably in order to keep up with 
what is going on. 
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OUR BOOK SHELF 


Famunes tn Indta; their Causes and possible Prevention. 
Being the Cambridge Le Bas Prize Essay, 1875. By 
A. Lukyn Williams, B.A. (London: Henry S. King 
and Co., 1876.) 


WE have in this prize essay a very creditable digest of a 
mass of bluc books touching on a subject of the greatest 
importance to India, and to ourselves. Mr. Williams has 
first sought to interest his readers by recalling famines 
nearer home and their dreadful consequences; he has 
then divided his subject into two parts, the first occupied 
with the causes, the second with the possible prevention 
of famines in India. 

The chief causes producing a failure of crops are to be 
found in the land having too little or too much water,— 
in the failure of the seasonal rains, or in floods from 
overcharged rivers ; to which must be added the wants 
due to the difficulty of conveying food from places where 
it is abundant to those where its production has been 
destroyed. There can be little doubt as to the common 
causes of famines in India; the important question 1s 
how they are to be prevented. 

Is it possible to be prepared for a failure of the seasonal 
rains, that is, can we foresee by our present knowledge, 
that a year, half a year, or even three months hence there 
will certainly be a great deficiency of rain ovcr a given 
district or country ? This, wc have to confess, is at present 
beyond our power. Meteorology cannot yet be called a 
science ; it 1s a scries of fragmentary facts ; a mass of 
undigested obseivations ; a groping after laws through 
false hypotheses which have gained their position through 
celebrated names. As lorp as men like Galileo were 
satisfied with the hypothesis that nature abhorred a 
vacuum, all progress in hydrostatics was impossible. 
Although we have got over that, tue spirit which kept 
Aristotle alive is still above sround, and metcorology will 
scarcely advance unless facts are studied independently 
of the views of any master as totheir causes. What here- 
after may be vossible in the way of prediction is too wide 
a subject for this notice. 

Failing the foreknowledge required to be prepared for 
the want of rain, there remains the very practical process 
of being provided with water, through canals and aquc- 
ducts connected with the many perennial sources of India. 
Mr. Williams appears to have referred little to the views 
of Su Arthur Cotton on this part of the subject, though 
these are of the highest value. When both rain and 
aqueducts are wanung, good means of communication 
with nore favoured districts are essential (these are indeed 
essential in any case), great central railways are required 
for our hold, and proper government of the empire, but 
these are too costly to satisfy for many long ycars the real 
requirements of such a people and of such a country. 
Wherever they can be madc, canals, which serve as great 
lines of communication and feeders of aqueducts for irri- 
gation, are apparently best suited to the present wants of 
India : these, with large reservoirs, which could frequently 
be constructed at moderate expense, would diminish to a 
great extent the possibility of famine. 

That forests retard the discharge into rivers of the 
fallen rain, and diminish the height of floods, is a fact now 
So well known that the planting of trees and the preserva- 
tons of woods, especially on steep slopes, has becn 
recognised as essential to the protection of every land 
subject to inundations. Mr. Williams has treated of these 
and many other matters, including the improvement of 
agriculture and land tenure, in a way which shows he has 
sy the reports of several highly distinguished 
officers who have studied these questions on the spot; 
and the essay will give readers interested in its sub- 


ject a very Satisfactory idea of the facts connected 
with it, 


A A A 


LETTERS TO THE EDITOR 


[Zhe Eastor does not hold himself responsible Sor opinions expressed 
by his correspondents. Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice 1s taken of anonymous communications, } 


Lectures on Meteorology 


Most people conversant with the subject will agree with 
‘*Spes ” (vol. xiii., p. 169) that metcorology should now be con« 
sidered as much a sepaiate science as mineralogy or geology, 
and be taught as such; but I would suggest whether without 
waiting for the foundation of sp2cial chairs in the colleges, im- 
mediate steps might not be taken with advantage to bring it 
before the class of persons not usually to be found in colleges, 
to whom it is of essential importance, by means of the Science 
and Art Department Organisation. 

Physical Gcogiaphy, which may be considered as a somewhat 
kindred science, is, I believe, one of the most popular amongst 
the candidates for the South Kensington certificates, and by the 
directory for 1875 it appears that in that year this subject was 
taught in 686 classes to 17,720 students, thus heading the list of 
science schools, for the next two subjects in popularity; Ile- 
mentary Mathematics and Electricity, only number 537 and 485 
classes, with 10,502 and 12,515 students respectively. 

Ir. Ilooker, P.R.S., the learned director of the Royal 
Gardens, Kew, in arranging the science lessons yiven during the 
winter to the young gardeners training in that establishment has, 
for the past two years, caused acourse of lectures on Meteoro- 
logy to be dclivered in addition to the lectures on Botany, 
Chemistry, &c., and examinations have been held and certificates 
awarded for proficiency in this science equally with the others. 

‘The movement to spread the knowledge of the principles of 
meteorulogy must be a strictly educational one, for experience 
proves that it is useless to attempt to popularise it by means of 
Jectures to institutions, &c. ; for although offered gratis to com- 
mittees and managers, these are as a rule very reluctant to accept 
them, as from the absence of brilliant experiments or optical 
iiustrations, they fail to atlract large audiences. 

‘Lhe steps taken by the British Meteorological Society during 
ther last and previous sessions, which have resulted in the 
addition to its ranks of so many officers of health and civil 
engineers, show that interest is not wanting in the science ; and it 
is only to be regretted that ‘*Spes” has brought forward his 
proposal so late in the season, that no epportunity can occur for 
bringing it before the suctety before their next winter session. 

The want of text books on the science now felt weuld soon 
disappear, as publishers would at once bring out works on the 
subject, were a demand fur them to arise. 


Richmond G. M. WHIPPL& 





The Axolotl 


WHEN, in 1873, Mr. Mivart published in your pxges, in his 
papers on ‘6 The Common Frog,” an account of the Mexican 
Axolotl, 1 ariived theoretically at conclusions which are, [ 
think, identical with those reached by Weissmann, whose re- 
searches, recoided in the Zelschrift fur Zeolovie, you published 
in abstract on the 8th inst. Mr. Mivart says: ‘‘Its mature con- 
dition was considered to be established by the discovery that it 
possesses perfect powers of reproducing its kind ;” thus seeming 
to admit that its metamorphosis from the Siredon to the Ambly- 
stoma form proves it to have been really a fertile, persistent, 
larval form. Ie then used this metamorphosis of a larval into 
a mature formas a jact in favour of his hypothesis of sudden 
development ; as if the Axoloit] and Amblystoma were actually 
of distinct gencia, and not merely the subjects of a mistake 
arising from partial knowledge, analogous to those by which 
the larval Nauphus and Zova were constituted into genera. Sir 
John Lubbock’s remarks on Chirenomus (‘‘ Origin and Meta- 
morphosis of Insects,” p. 76) are relevant. He says: ‘It seems 
to me possible, if not probable, that some Jarvie which do not 
now bieed, may, in the course of ages, acquire the power of 
doing so.” Persistent larval form, would seem to have origi- 
nated from adapltational causes, which, Sir John Lubbock remarks, 
may act through natural selection ; and the power of reproduc- 
tion to have been in time acquired. Any subsequent cases of 
perfect development from a previously persistent larval form, 
such as the metamorphosis in question, would seem, as indi- 
cated by the absence of sexual power in the resultant A-nbly- 
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stoma forms, to be analogous to cases of degeneration, or return 
to an abandoned course of development, rather than to the 
commencement of a new stage of progress. The adaptational 
advantages, which caused the larval form to become persistent, 
ceasing to operate, the Amblystoma form may very possibly, in 
time, reobtain its reproductive powers and its position as the 
normally perfect animal of which the Siredon is the larva. 
June 28 G. S, BOULGER 





Remarks upon a Hailstorm which passed over Belgaum 
on April 21, 1876 

ABOUT 1.30 P.M., afler some Jight rain, large hail-stones com- 
menced falling one here and there, and gradually thickening for 
ten minutes, were followed up by a sharp shower of rain. 

The first stones which fell were of a compressed oval shape, 
with sides slightly rounded or bulging, about 3 inch in length 
and # inch in breadth, the centre being about 4 inch thick. The 
centre or nucleus of the stone was about the sizc of a large pea, 
and appeared to consist of a mass of infinitesimally minute air- 
bubbles, Surrounding this nucleus were two collateral tracings— 
not rings, for they were far from being round—unlike in form, 
the one occasionally bulging hcyond the other :-— 





Towards the end of the storm the hail-stones decreased in size 
and assumed a rounded shape, about } inch in diameter, with 
the same internal conformation, but proportionately small com- 
pared with the size of the stones. G. A. NEWMAN 


Williams’ (?) Thermometer ,., 


As the Physical Loan Collection at South Kens yjetpn includes 
a new (?) thermometer by Mr. John Williams—I , sume the 
son of the late Secretary of the Astronomical Society— I hereby 
beg to vindicate my priority therein, as printed in the London 
Philosophical Magazine for January 1850, vol. xxxvi. My com- 
munication is dated Dec. 6, 1849, wherein I proposed making 
the common — 40° F. or C. to be the zero, and the boiling-point 
of water 1000 ; being 252° F. or 140° C. interval. Also putting 
vero at — 38° F. to have 250" IF. for the extreme difference. 
This would generally avoid negat. deg. (and even the decimal 
pointing), merc. freez. ~ 39 = + 4 or — 4 according to the 
scale 252 or 250 :— 

F. o — 158°7 754°0 | 752 


152 I, 150 


40° == -285°7 280 174 = 8492 | 848 
39 313°5 308 212" = 1000°0 | 1000 

3571 | 352 655 = 27580 , 2772 
$4 2 492'1 458 672 = 2825'4 | 2840 
98 = 5476 544 | | 


In atract on the Limits of the Atmespherc, printed in 1840, I 
showed that the absolute sere of cold is unattainable. Pour any 
fluid substance in a cylinder, and mark the dilatation points for 
32° and 212° F., it is obvious that by carrying the scale down- 
wards to the bottom of the cylinder, that the fluid cannot con- 
dense to the very bottom of the vessel, else its density would be 
infinite. At or before this Jowest degree of the scale the said 
fluid will therefore remain stationary or begin to expand upwards, 
as water does at 32°. I enclose copies printed at the time of my 
said papers. S. M. DRACH 


June 26 





The Cuckoo 


THERE isa saying in Somersetshire :— 
“The Cuckoo sings in April, 
The Cuckoo sings in May ; 
The Cuckoo sings the day before 
But not on Midsummer-day.” 
This year, the cuckoo sang cheerily on the 24th, and is still sing- 
ing on the 28th with undiminished vigour. Hi. M. ADAIR 
Fraunton 
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Geology of Zermatt 
BEING about to spend some time in the Zermatt district, I 
should be much obliged if any of your readers could give me 
through your pages (as the information would doubtless Le 
serviceable to others) the titles of such works on the geology and 
mineralogy of that portion of the Alps as they can recommend 
from their own use of them. VIATOR 


OUR ASTRONOMICAL COLUMN 


THE TOTAL SOLAR ECLIPse OF 1878, JULY 29.—On 
March 26 of the present year an avznular eclipse passed 
over British Columbia, the sun being high in the heavens 
and near the mcridian when the annulus was formed. 
On July 29, 1878, the still more intcresting phenomenon, 
a fotal solar cclipse, will be visible in the same district, 
the track of the central line passing thence over the 
western states of Amcrica to the Gulf of Mexico. Our 
ee conufreres will no doubt give a good account 
of it, 

The duration of tetality attains a maximum in British 
Columbia, and the present remarks will be confined to 
the passage of the total eclipse over this country, I¢m- 
ploying the Mawtical Almanac elements, which as regards 
the moon’s place are in very close agreement with those 
of the American ephemeris founded on the tables of Prof. 
Peirce, and making a direct calculation for longitude 
123° 30 W., latitude 53° 30° N., we find the following 
particulars :— 


hm. s. : 
Totality begins July 29, at 1 32 24 local M.T. at Gt from N.Pt. towards W. 
” ends ey) r 35 30 » » 118 E. 


The duration is thercfore 3m. 12s. The sun’s altitude at 
the middle of the eclipse is 52°. 

A similar calculation gives for the commencement of 
the partial eclipse oh. 19m. 47s. local M.T. at 62° from 
the sun’s north point towards the west, altitude 56°. 

For any other point not far from the above-assumed 
position the times of beginning and ending of totality 
may be deduced from the following formulx :— 


Cos ger = 61 5275 — ft 8403°] sin. 2 + [1 67405] cos. 2, cos (LZ + 203° 44’ 5) 
f—yh 59m 4°6s. FF [1'y8370] sin zw (3°5Ggr0] sin 2 
— [3 S5614.} cos 4 cos (ZL + 248° 6 7). ane ." 
The beginning of the partial cclipse will be given >“) 
Cos. 7 = © 98476 — [o*19431] sin ¢+ [o'o0s52] cos 4, cos. (7, + 184" 34 ™, 
t— toh. t9m 438 — [3°65657]) sin. ze — [3 55998] sin. 2 4 
- [3 tba0g] cos 2 cos (ZL 4 227’ 19/4). 
In the above formule Z expresses the west longitude 
from Greenwich taken wegatrye/y, 7 the geocentric lati- 
tude, and the quantitics within the square brackets are 
Jogarithms. Upper sign for beginning of totality, lower 
sign for ending. 
The following figures should define pretty accurately 
the limits of the belt of totality in British Columbia :— 


Geographical Latitude of 
W. longitude N. Limit. Central Line. 5. Limit. 
126 30 56 22°T 55 11'0 54 (14 
123 30 54 42°6 53 30°7 52 20°5 
122 0 53 50°5 52 38'4 51 27°9 
120 30 52 56°9 51440 ... 50 33°9 
117 30... 51 5°3 49 52°5 ... 48 414 


Fort Fraser, it will be seen, is very nearly on the line 
of central eclipse. 

At a point, longitude 121° 37’ W,, latitude 52° 27’, just 
south of Lake Quesnelle, the central lincs of the annular 
eclipse of March, 1876, and the total cclipse of July, 
1878, intersect. 

At New Westminster, the capital of British Columbia, 
the eclipse is partial only, commencing at oh. 30m. and 
ending at 2h. 59m. local mean times, magnitude 0°95. 


BESSEL’s “ ABHANDLUNGEN.”—The second volume of 
the reprint of Bessel’s astronomical and other memoirs, 
under the editorship of Dr. Engelmann, of Leipsic, has 
appeared. The contents relate to the theory of instru- 
ments, including the treatises of the great Kénigsberg 
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astronomer on the heliometer, which in his hands acquired 
go universal a reputation; to sidereal astronomy, with 
the memoirs relating to the parallax of 61 Cygni, the 
measures of the principal members of the Pleiades. 
to which Ir. Engelmann has added a chart of the 
group containing stars visible in a telescope of o'r! 
cm. aperture, or to “ about 1o°1r magnitude,” the 
stars not found in Argelander’s Durchmusterung having 
a distinguishing mark, Several mathematical cssays 
follow. 

MirA CETI.—Reference is often made in treatises on 
astronomy to the unusual degree of brilliancy attained 
by this variable star at the maximum of 1779. I‘rom th 
observations of Bode, Herschel, and Wargentin, we have 
the following particulars of the augmentation and diminu- 
tion of brightness in that year. 

Aug. 22.—I]nvisible in an ordinary 2-feet telescopc. 

Sept. 8.—Seen with the same instrument but very faint. 

Sept. 18.—Immcediately visible to the naked cye ac- 
cording to Herschel. Bode estimated it sm. 

Oct. 5 and 6.—Already much brighter than Menkar 
(a Ceti). 

Oct. 15-19.—-Equal to a Arietis on 15th, and still 
brighter on the ryth ; the licht reddish. 

Oct. 30.—Accordins to Wargentin, it was cqual to 
Aldebaran and of the same colour, or even of the redness 
of Mars which was observable the saine night. Ina to- 
fect achromatic Mira shot out vivid red rays. [erschel 
considered it midway in brightness between a Arietis and 
Aldebaran. 

Nov. 2. There was even an increase, in the judgment 
of Herschel. 

Nov, 1r1.—Visible as early as Aldebaran and Mars, 

Nov. 20.—As bright as, but not brighter than stars of 
the second macnitude, according to Herschel, but on the 
25th much bii,hter than Menkar, though less than Alde- 
baran, according to Wargentin. 

Dec. 4.—Only cqual to a Arictis. 

Dec. 7 and 10.-—So much diminished since Nov. 25, 
that it was now hardly equal to Menkar, and its colour 
was now whiter. 

Dec. 25.—Before the moon rose, equal to y Ceti, or of 
the third magnitude. 

Dec, 29.--Only a little brighter than the fourth magni- 
tude ; not equal to y or 6 Ceti. 

Argelander gives for the date of maximum 1779, 
Nov. 6, 


LHE TASAILANIANS 


HE Assfor (cal period of this singular race of mankind 
has lasted no Jonger than a century, for up to one 
hundred years ago they had unimped.d sway in the island 
of Van Diemen. Once invaded by Luropeans, they had 
inevitably to succumb, and they grodually but speedily 
dwindled away, the last of them having died about two 
years ago, so that now they are completely extinct. 

The island when discovered by Tasman contained 
about 7,000 inhabitants. In the year 1803 it was annexed 
by Britain for a penal settlement. Iatred, amounting to 
display of violence, broke out between the aborigines and 
the criminal occupiers of the soil. The scattercd remnants 
of the native tribes were subsequently gathered together, 
and provided for by the Government at various retreats, 
until the last of the race in course of time passed away. 

r. Barnard Davis, F.R.S., the well-known ethnologist, in 
a recent paper,’ endeavours to prove by the comparison 
a a skeleton, and some skulls of an Australian and a 

a#smanian, that these two people belonged to two dis- 
tinct races of man, having been previously erroneously 
confounded together. 


t “On the Osteology and Peculiarities of the Tasmanians, a Race of Man 


Recently become Extinct.” Reprint 4to from the ** Natuurkundige Verhande- i 


et der Hollandsche Maatschappij der Wetenschappen.”” 3rd Verz, Deel 
» NO. 4. U trated by four splendid lithographic plates, 
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Almost the only relics which the Tasmanains have left 
behind them are their bones, Fortunately before the 
entire extinction of the race, men of science had begun to 
sce the importance of the study of craniology, so that a 
few skulls, but still only a few, have been collected and 
preserved. One chief reason of the scarcity of crania is 
the manner of the disposal of the dead—by fire. These 
were often placed in a hollow trec, surrounded by spears, 
so that on the occurrence of any bush fire the bones even 
were certain to be consumed. Two out of the twelve 
skulls in Dr.’ Davis’ collection have been rescued from 
tire. Up to the last three years there was no: a single 
‘Tasmanian skeleton in any European collection, At the 
present time there are four in Englind- two, one a male 
and the other a femule, being in the Museum of the 
Royal College of Surgeons. Two skcletons, also of 
opposite sexcs, are in the Museum of the Royal Society 
of Tasmania, Hobart Town. 

The chief works of art, of which, unfortunately, but few 
are preserved, consist of beautiful necklaces made by 
stringing the iridescent shells of ?urAua elenchus upon 
thin sinews, also of very rude implements, chippings of 
a dark-coloured chert, exactly hke that used by the 
Kanakas of the Sandwich Islands, and, lastly, ishing 
nets. The natives onthe south and west coasts make a 
kind of “catamaran” from rushes. ‘The spears, about 
ten feet long, are made of the heavy, hard wood of the “ tea 
tree” pointed and hardened in the fire, and strai, htened 
by being passed fiom end to end bi tween the teeth, 

For lony the ‘Jasm:nian, anl Au-tralions wer: con- 
founded together, and europeans who visited the country 
did not improve matters by calling both rices, without 
distinction, “black,” though the colour of their skin 
was removed from a negroid blackness, being of a 
“dull dark” colour in the Tasmanian, and “ chocol ite, 
colfee-coloured, or nutmey-:oloured” in the Aus'ralian.! 
There was, morcover, a stnking difference betwe:n the 
two people, the Tasmanian being stout and_ broad- 
shouldered, while there was such a degree of lankness in 
the Australian as to cause the former to appear stout. 
Prof. Hualey, who visited both countries, says of the 
former people that they “are totally different fiom the 
Australians.” 

The Tasmanians were rather short, being below the 
average of Europeans in stature. The mean height of 
twenty three men was found to be 5 ft. 3] in., or 1,618 mm.; 
that of twenty-n-ne women was only git. ri] in, or 1.503 
mim, There are, however, instances, as in other rics, of 
tall stature amou, the Tasmiunians, for several have been 
fond to be 6 ft. in height by measuieme t. The Austra- 
lians are a taller people. Out of thirteen Slairk’s Bay 
natives who were measured twelve were 5 ff. Join im 
height, but “there scems,” observes Mr. Oldfield, “as 
mucli variation among these savages as there is among 
civilised nations, the .uean height being no greater than 
itisin England.” The Tasmanians differed strikingly from 
the Australians in being robuster; and that this is no 
superficial character, but one of 1ace, can be proved hy 
reference to their bones. A question, now unfortunately 
too late to solve, is—What was the amount of difference 
between the ditferent tribes of ‘Tasmania? For it is 
known that there were tribes in the island differing to the 
extent of the possession of dialects mutually unintelligible. 
With regard to the Australians, some ethnologists main 
tain that they have physical characters so distinct as to 
admit of being divided into a woolly-haired and a flowing- 
haired race. ; ; 

There is, moreover, a striking difference in the structure 
of the hair in the two races respectively ; that of the 
Australians growing in flowing ringlets, while the hair of 
the Tasmanian, being excentrically elliptical on section, 
has a tendency to twist, and thus comes to grow In small 


i i i r ss of 
I Itis to be hoped that in future, in order to avoid such vaguene 
seeacaelony, redvatless will adopt M. Broc.’s useful colour-t ypes. hide the 
British Association's ‘‘ Anthropological Notes and Queries. 
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corkscrew locks. This peculiarity allowed them to load 
their hair with red ochre, so that it hung down in separate 
ringlets. In colour it is of a very dark brown, popularly 
called black, approaching in tint to No. 41} of Prof. 
Broca’s “Colour Typcs.” It was difficult to investigate 
the hair of the women, as, from an idea that it added to 
their charms, they shaved their heads either with a sharp 
stone or with broken bottles, on the advent of civilisa- 
tion! The women among the Mincopies of the Andaman 
Islands have the same custom. It is a curious coinci- 
dence also that the latter race, as did the Tasmanians, 
were in the habit of carrying fragments of the bones of 
their relations, as a mark of affection, suspended necklace- 
wise round their necks. The peculiar growth of hair in 
spiral tufts is vatural to these races, which have peculiar 
crisp excentrically elliptical hair, and is no work of art, 
being of spontaneous growth, contrary to the assertions 
of those whose ideas of race are founded on missionary 
models. The hair on all the other parts of the body, of 
which there was no deticiency, was of the same character, 
there being even on the borders of the whiskers little 
pellets of hair on the cheeks, “like pepper-corns.” The 
nose of the Tasmanian was not elevated, but very broad 
across the ala. The upper lip was long, and the mouth 
wide, but of a pleasant, calm expression. In the strength 
of the jaws, moreover, the size of the teeth, and the large 
area of the grinding surface of the molars, the Tasma- 
nians agree with the Australians, and contrast strikingly 
with European races. 

There is a peculiarity in the physiognomy of the Tas- 
manians which ts difficult to describe to others, but 
which is obvious to those, who, like Dr. Davis, have long 
studicd their crania. It consists in “a particular round- 
ness, or spherical form, which manifests itself in all the 
features.” Dr. Paul Topinard, too, states (“ Etude surles 
Tasmaniens,” Mém. de la Soc. d’Anthrop. de Tl aris, iil. 
309) that there are certain marks in the cranium which 
would “ enable him to recognise it anywhere.” 

The thickness and density of the bones of the skull, 
evcn in women, is very striking, and “constitutes a de- 
cided peculiarity of the race.” The frontal and parietal 
bones, for instance, of a small woman’s skull, from which 
the calvarium had been sawn off, was 0°4 inch, or 6 milli- 
metres, in thickness. The orbits in the Tasmanian skull 
are, according to Dr. Topmard, small. Ele says, more- 
over, that the skull has a sinister expression, while, on the 
other hand, Dr. Davis regards the countenance of the 
Tasmanian as a “ bencvolent, if not mild,” one. 

With regard to prognathism, both in superior alveolar 
and in interior alveolar, or mev/a/ prognathism, the Aus- 
tralian cranium much excecds that of the Tasmanian.” 
This is well seen in Dr. Davis’s plates (Tab. II. IIT.). 

Touching cranial capacitics, Dr. opinard concludes 
that “the anterior lobes of the brain have searly the same 
relative devclopment in the two scries of skulls, z.¢., the 
Tasmanians and others” [that is, Parisian and Breton 
skulls taken for comparison], ‘‘The anterior part of the 
posterior ccrebral lobes is a /#té/e less developed in the 
Tasmanians. ‘The postcrior part is wach less developed. 
The cerebellum is more voluminous in the Tasmanians, 
by a quantity approximately equal to the loss which the 
posterior cerebral lobes undergo.” 

On examining the skeleton of a Tasmanian it will be 
observed that the boncs have the usual robustness seen 
in European skeletons, differing thus quite from those of 
the Australian, which are slender. In two skeletons each 
belonging to one of these races, the last rib was in both 
three inches long, while in those of an Australian woman 
described by Prof. Owen this rib was but little more than 
one inch in length. The ilia are decidedly more everted 


* The darkest. 

2 In a skull, however, of a male Tasmanian about thirty years 0 age, 
belonging to Dr. Davis, the prognathism, both mental and supra-alveolar, is 
greater than in that of an Australan youth about twenty years old. 
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in the Tasmanian than in the Australian, The eile 
are also larger in the former. There is no olecranon 
foramen in the humerus of either skeleton. The tibisze 
are, moreover, straight in both, and not of sabre form. 

In twenty-four Australian skulls of both sexes, there 
was a mean weight of brain of 41°38 ounces, or a mean 
internal capacity of 81°1 cubic inches, while in eleven 
Tasmanian skulls of both sexes the mean cerebral weight _ 
was 42'25 ounces, or a corresponding cranial capacity of } 
82°8 cubic inches. From this it may be deduced that the 
Tasmanian excels the Australian in having a brain °87 02z., 
or twenty-four grammes heavicr, or an internal capacity 
of skull superior to the extent of 1°7 cubic inch. This 
squares with Dr. Topinard’s observations. 

This being the case, we should suppose that the inven- 
tive powers of the Tasmanians would exceed those of the 
Australians ; but this, possibly owing to some extra sti- 
mulus to the invention of the lattcr race, is not the case. 





- 


It seems, indeed, probable that it was the abundance of - 


food in Tasmania which was the cause of the non-inven- 
tion of two of the implements so necessary to the Aus- 
tralian when engaged in the chase, to wit, the “ boom- 
erang ” and the “ wommera,” or throwing stick, by which 
spurs were hurled, both of which are indigenous to Aus- 
tralia, not being known elsewhere. ‘The Tasmanian had, 
indeed, the “‘ waddy,” a short stick of hard wood, which 
they threw with a rotatory motion so as to kill a bird 
on a tree, but this was a far Iess clegant weapon than its 
Australian representative, the boomerang. As evidence 
that the invention of implements is not commensurate, 
wholly and simply, with cerebral devclopment, we must 
bear in mind that the bow and arrow, so useful to the 
Asiatics, Pacific Islanders, and American Indians, was 
never discovered cither by the ‘Tasmanian or Australian, 

A surprising deficiency among the Australian and Tas- 
manian tribes is a total absence of pottery, and this 
among many races that had _ no substitute in the pericarp 
of fruits. This is a hard fact for those who would fain 
believe in the derivation of Australian and Tasmanian 
from other races. In some parts of Australia where long 
drought has been suffered the natives have actually used 
the dricd calvarium of a deceased person, cementing the 
sutures with a vegetable gum, upon which they stick the 
shell of an oyster to protect the resin from being rubbed 
off. The Tasmanians were further quite unacquainted 
with the shield. Nothing is so demonstrative of the 
complcte isolation of the Tasmanians as the fact that, 
though separated from Australia by a strait but little more 
than 300 miles wide, there had been no intercommunica- 
tion fiom cither side between the two countries until the 
advent of Europeans. ‘This fact tells strongly against 
those who believe in the almost universal spontancous 
diffusion of races. The Tasmanians further had no 
native dogs, nor was the practice of circumcision known 
among them, facts tending further to prove the isolation 
of the two races. Neither this race, moreover, nor the 
Australians of the south, were in possession of boats, so 
that even the intermediate islands in the straits were 
quite uninhabited. ‘There is reason, however, to believe 
that, like the Australians, some tribes of the Tasmanians 
were accustomed to punch out the front teeth. This rests 
only on osteological evidence, as no account has ever 
been given of the prevalence of the custom among this 
race. 

Finally, “all that can be said with truth is that the 
Tasmanians are not Australians, they are not Papuans, 
and they are not Polynesians. Although they may present 
resemblances to some of these, they differ from them sub- 
stantially andessentially.” From this it may be concluded 
that the Tasmanians were one of the most isolated races 
of mankind which ever existed. They have been one of 
the earliest races to perish totally by coming in contact 
with Europeans, and “ their record now belongs te to 
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THE KINEMATICS OF MACHINERY <‘ 


f iat study of pure mechanism, a branch of kinematics, 

in general consists of the solution of the following 
problems :—Given the mode of connection of two or more 
points or bodies with each other, required their compa- 
rative motion, and conversely given their comparative 
motion to find their proper connection. Now-the compi- 
rative motion of two points is determined, as laid down by 
Willis, when (1) the velocity ratio or the proportion which 
their velocities bear to each other, and (2) their directional 
relations, are known ; the latter requiring for its complete 
determination (@) the angle between the directions com- 
pared, (4) the angle which the plane containing the two 
directions makes with a plane fixed in spice, and (c) the 
angle the interscction of the two planes makes with a fixed 
line on the latter plane. In “ Kinematics of Machinery,” 
the English translation by Prof. A. B. W. Kennedy of 
Prof. Reuleaux’s “ Theoretische Kinematik,”! the study is 
confined within narrower limits, causing the translator 
not a little difficulty, as he expresses in his preface, to 
translate the word kinematic, carrying as it does a more 
extended signification here than on the Continent. 
Starting with the condition that the change of position is 
definite at cach instant, and determined by the form and 
connection of the fixed and moving parts, Prof. Reuleaux 
proceeds to investigate the directional relations of the 
motion and the arrangements of the parts by which the 
motion 1s best brought about without any reference to the 
idea of velocity. 

On turning to the Appendix, pp. 585-589, we find a 
most intciesting historical collection of the definitions of 








a machine, one of which definitions we remark includes 
equally an adhesive fly-paper and the red-hot poker of 
the clown; that given by RKculeaux, p. 25, is more concise 
and certainly nearer the point than most of these. “A 
machine is a combination of resistant lidies so arranged 
that by their means the mechanical forces of nature can 
be compelled to do work accompanied by certain deter- 
minate motions.” 

Thus the prevention, by the resistance of the different 
parts, of all motion other than that desired, as well as 
the conversion into useful work of as much of the energy 
expended as its efficiency permits, is the function of the 
machine. “ Those parts of a machine transmitting the 
forces by which the moving points are caused to limit 
their motions in the definite and required manner, must 
be bodies of suitable resistant capacity ; the moving parts 
themselves must belong also to similar bodics.” But the 
determination of the suitable form and sectional area of 
the resistant parts, though indispensable in the construc- 
tion of the machine, belongs to another part of the study 
of machine design, and cannot be included in the kine- 
Matic discussion. 

© now come to the conception of a pair of elements. 

In order that a body B (Fig. 1) may prevent all 
other motion in the body A than that desired, A being 
= . ‘he Kinematics of Meine = Outlines of a Theory of Machines.” 
Akademie in Bethe moter er sie Koa tec sock i i ae healt 
Gewerbe. Translated and edited b ‘Alex. W. Kenned: ; CE, Protessor 
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of Civil and Mechanical Engineering in U it don. 
(London: Macmillan mr Cao sees miversity College, on 
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assumed to move in a plane, B must be given a form such 

that it always remains in contact with A in all its required 

positions ; when that has been done no other motion can 

be given to A with respect to B. This geometrical form 

of B ts called the envelope of A, and it is plain that the 

motion of B with respect to A, considered fixed, is the 

same as that of A with respect to B, and that no other 

motion of B with respect to A is possible ; that is, A is 

also the envelope of BR. The relation is thus seen to be 

reciprocal, A combination of this sort is called a pair of 
elements, and a machine consists solely of such elements, 

corresponding reciprocally in pairs. “ The shaft and the 
bearing, the screw and the nut are examples of such pairs 
of elements. We sce here that the kinematic elements 
of a machine are not employed singly, but always in puirs, 
or, in other words, that the machine cannot so well be 
said to consist of elements as of pairs of elements. If a 
kinematic pair of eleinents be given, a definite motion 
can be obtained by means of them 1f one be held fast or 
fixed in position. The other element is free to be moved, 
but only in the one particular way allowed by the consti- 
tution of the pair.” 

In order to com)ine two pairs of elements @é and ed, 
we must unite each element of one pair with one of the 
elements of the other pair. If this 1s effected as in 
lig. 2, no new motion is obtained, as also when they are 
in the same straight line; but 1f @ and @ are united in 
such a manner as not to be parallel or in one straight 
Jine, the motion is entirely altered, and any points betwe-n 
6 and ¢ will describe a curve. In either of these two cases 
having united a to d and 64 toc, we have only two resistant 
bodies each limiting and determining the relative motion 
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of the other ; thus the two pairs of elemen's are reduced to 
one pair, in one case with the same, in the other witha 
different motion. 

“ Accordingly, the reciprocal combination of the ele- 
ments of two pairs gives us again a pair of elements 
which may differ from cither of the single pairs of which 
it is composed.” Again, a combination of three, four, or 
more pairs of elements may be made, cagh element of 
each pair being combined with one element of another 
pair, thus forming a linkage returning upon itself, or a so- 
called closed kinematic chain. Tig. 3 shows this com- 
bination. As a good example of this, the beam, connecting 
rod and crank of a beam-engine may be taken ; aand dé are 
the Plummer blocks of the crank shaft and main centre 
rigidly connected together by the bar a4, which represents 
in the engine the rigid connection of these two by the 
frame, supports, and bed; 4 the crank-shaft rigidly con- 
nected by the crank with the crank-pin ¢ ; de the connect- 
ing rod rigidly connecting the crank pin c with the gudgeon 
f, and lastly, the beam ¢/ rigidly connecting the gudgeon 
f with the main centre g. In this closed chain of four 
pairs of elements the only motions of each part with 
respect to a’ regarded as fixed are readily seen, Thus 
we are led on to the result that “the mechanism is a 
closed kinematic chain ; the kinematic chain is compound 
or simple, and consists of kinematic pairs of elemeats ; 
these carry the envelopes required for the motion which 


the bodies in contact must have, and by these all motions 
L2 
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other than those desired in the mechanism are prevented.” 








When one of the mechanical forces of nature, such as , 


that of falling water, moving air, or expanding steam, is 
applied to one of the movable links in such a manner as 
to cause it to change its position, mechanical work is 
performed accompanied by certain determinate motions, 
and the whole is called a machine. The relative motion 
of two bodies in a plane is next considered, and the con- 
ceptions of the instantaneous centre and of centroids 
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introduced. At each instant of the motion in a plane of 
one body with respect to another considered as fixed, the 
motion can be accurately represented by a rotation in the 
plane about a fixed point, which, however, in each suc- 
ceeding instant may occupy a different position ; this point 
is called the instantaneous centre, and the positions it 
occupies in successive instants trace the centroid. Space 
will not permit us to show the formation of the reciprocal 
centroid, or how the motion of the moving body can be 
represented at each instant by the rolling on one another 
of the centroids, and the motion of any points connected 
rigidly with the moving body determined when the 
centroids are known, but the example given as illus- 
trating the determination of relative motion from the 
known centroids will speak for itself. The centroids 
given are a circle and straight line which roll on each 
other. All points rigidly connected with the circle 
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describe trochoids, the line being regarded as fixed ; all 
ints rigidly connected with the straight line describe 
involutes, the circle being considered fixed, and all these 
paths are determinate, and can be constructed if the 
position of the moving point with respect to the moving 
element, circle or line, and the centroids, the line and 
circle are given. 
rom motion in a plane and the determination of 
centroids, we pass to motion in space. If the position 
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of three points in a rigid body not in the same straight 
line are known, the position of any other point in it may 
be determined from them, and if the three points are 
fixed in space the body is also fixed. Thus, to determine 
the relative motion of two rigid bodies in space, we have 
only to consider the motion of two triangles fixed one in 
each of them ; or the motion of one triangle fixed in the 
moving body with respect to the other reduced to rest. 
The change of position of the moving triangle may take 
place in many ways, but it may in every case be effected 
by its translation parallel to itself in a line joining the 
old and new positions of one of its angular points, and 
then by a rotation about an axis through the new position 
of that angular point. Thus any change of position of 
a rigid body may be effected by a simple translation and 
a simple translation about an axis. The simplest case is 
when the translation takes place along a line parallel to 
the axis of rotation, when, if the change of position of 
the moving body be taken indefinitely small, the instan- 
taneous axes of rotation along which sliding simulta- 
neously takes place become indefinitely near cach other ; 
the motion is then a simple twist. 

“Consider a pair of bodies having conical rolling, in 
which both cones have a motion of translation in space. 
The rotation then takes place through the conical rolling, 
and the sliding through the translation of the pair ot 
bodies.” Next “ consider the consecutive positions of the 
axes as forming a pair of ruled surfaces, one for each 
body, so that the motion is reduced to the rolling of the 
two ruled surfaces upon each other with a simultaneous 
endlong siding upon each other of the generators which 
are in contact. The surfaces of these solids being the 
loci of the axes, are called axoids. Thus all relative 
motions of two bodics may be considered as the twistiny 
or rolling of ruled surfaces or axoids.” The ruled sur- 
faces roll on each other without sliding, when all the 
axeS meet in a point as ina pair of cones or a cone and 
cylinder; also when the point of intersection is at any 
infinite distance, as in the case of two cylinders with 
parallel axes. These are, however, only particular and 
more obvious cases of the general condition of rolling 
without sliding, viz., that the two ruled surfaces are deve- 
lopable on each other. 





APPARATUS FOR REGISTERING ANIMAL 
MOVEMENTS ' 

“ih HIE registering apparatus which have enabled us to carry so 

far the investigation of the functions in hving animals are 

applicable to the analysis of movements of every kind in health 

and in disease. It 1s to this important application that I desire 
to draw your attention at the present time. 

Most of the movements whose various phases we have to est- 
mate must be transmitted to a distance, preserving at the same 
time all their characteristics. It is by the medium of the air 
that this transmission is effected, and its principle is as follows :— 

Upon the organ (muscle, artery, heart) whose movements are 
to be investigated an apparatus called the exploring drum 1s 
applied. It 1s a small metal basin closed by a caoutchouc mem- 
brane, and communicating by a longer or shorter tube with a 
similar drum, upon the membrane of which is supported a re- 
cording lever. ‘The pen with which the extremity of this lever 
is provided inscribes the curve of the movement impressed on 
the membrane of the first drum on a cylinder covered with 
smoked paper and turning on a horizontal axis. 

1. Let us at once apply the process of analysis to the muscular 
movements of man, For this purpose we may either grasp the 
muscles of the ball of the thumb between the flattened jaws of 
the pincers which I show you, or apply to the fleshy substance 
of any muscle an exploring drum, the knob of which rests upon 
the muscle. When by means of electricity we cause a contraction 
or tetanus of the muscle to be studied, the curve of the contrac- 
tion or that of the tetanus is recorded at a distance upon the 
revolving cylinder. : ; ; 

This apparatus shows the thickening which a muscle undergoes 

X Paper read in the Biological Section at the Loan Collection Conferences, 
by Prof. Marey. 
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4 during contraction, and it furnishes results identical to those 
4 obtained by investigating the shortening of the muscle during 
** contraction in living animals. We are then quite authorised to 
’ interpret in the same way the curves obtained in both cases. 
It is needless to insist on the numerous services which the myo- 
phy of man may render to physiology and medicine. ‘The 
' study of the forms of movement, of the latent period, of muscle, 
and perhaps even tne rate of transmission of impulses along 
4 motor nerves, by means of this apparatus may be as easily pur- 
sued in healthy or unhealthy men as in avimals, 

2. Without quitting the investigation of muscular movements, 
let us examine that of the respiratory movements, and we shall 
obtain valuable information as to the means by which the im- 

| portant function of respiration is effected. We apply to the 

, chest this apparatus formed of an elastic plate and furnished 

} with two lever arms, to the extremity of which is attached a 

+ band which surrounds the thorax. Each dilatation of the chest 
causes the spring to bend, and it resumes its position during res- 
piration. This double movement is accompamed by a rising and 

, falling of the membrane of the drum which forms part of the 
apparatus, and which therefore becomes a regular bellows, 
causing the elevation and depression of the inscribing lever 
placed beside the cylinder. 

The respiratory curves thus obtained present certain normal 
characteristics susceptible of being greatly modified when any 
obstruction interferes with the respiratory funcuions either by 
impeding the entrance or the exit of the air, or even by opposing 
its passage in both directions, In all these cases the curves have 
a special physiognomy, and their simple inspection enables us to 
recognise the seat of the obstacle tu respiration. Clinical research 
will yet discover here many points for investigation. 

3. But above all there are the phenomena of circulation, which 
have been minutely investigated both in man and animals, The 
apparatus by means of which we can completely analyse the 
movement of the heart, the arterial pulse, &c., have already 
rendered great service ; we are, however, mght in expecting 
yet more from it, by making use of it in clinical investigations. 

Of various cardiographs, that on which I wish to dwell differs 
little from the explorer of which I have already spoken. The 
knob with which it is provided 1s applied to the region of the 
apex of the heart, and each beat of the organ is transmitted to 
the recording lever. ‘There is seen in this pulsation of the heart 
the same elements which the physiological cardiograph hay re- 
vealed in the higher animals. This beating of the heart 1s then 
a complex act, and the numerous details which have been dis- 
covered by graphic analysis have each a considerable importance 
from the point of view of functional investigation. One part of 
the tracing shows us how the ventricle is emptied into the artery ; 
another enables us to appreciate the play of the auricle, the 
beating of the sigmoid valves, &c, You will easily see that the 
precise diagnosis of affections of the heart, already carried so 
far, thanks to auscultation, will be greatly improved by the 
application to man of the cardiograph applied to the study of 
the pulsation of the heart. 

The arterial pulse cannot be separated from the pulsation of 
the heart in the study of the phenomena of circulation in man. 
Already numerous researches have been undertaken by means of 
the direct sphygmograph ; but much more may be expected from 
the use of the air sphygmograph (sphyomopraphe a transnussion), 

I place this apparatus upon my wrist, and the artery raising a 
spring connected with the membrane of the exploring drum, 
transmits its movement to a distance by means of the tube filled 
with air, which enables this sphygmograph to communicate with 
the drum to which the recording lever is attached. By record- 
ing simultaneously the traces of the pulse and those of the 
heart much information may be obtained and many errors 
avoided. 

_ 4. Ishall present to you, in conclusion, a new method of 
Investigating the peripheral circulation. This method is based 
On the principle that the variation of the calibre of the blood- 
Vessels in any part of the body is faithfully indicated by the varia- 
tlons of the volume of that part. Without dwelling on the history 
Of these investigations, I may tell you that they originated many 
2 a 8g0, Dr. Piégu, of Paris, having pointed out in 1846 the alter- 
he dilseanton and contraction of the tissues in connection with 
ame Chelan and contraction of the blood-vessels. Since that 
Paris. ha us and Fick in Germany, Mosso in Italy, Franck at 

The aes vndbegs on and extended these researches. 
ina tube cowne Of the movements of a column of water inclosed 
mn a tube Communicating with a receiver filled with water and 
into which the hand and forearm 1s plunged, was first effected 





by Fick by means of a float armed with a pen. Ch. Buisson 

hit on the happy idea of transmitting to a distance, by means of 

tubes filled with air, the oscillation of the column of water, 

and it is with his apparatus that M. Franck, in my laboratory, 

has executed a series of researches. You see the apparatus in 
action. The hand is plunged into this jar filled with water and 

hermetically closed. A vertical tube, furnished with a bulb to 

avoid the effects of the speed acquired by the liquid, serves to 

transmit to a recording lever the oscillation of the column of 
water. You will remark that these oscillations are rhythmical 
with the heart, and if we record them by the side of the cardiac 
pulse registered by the transmitting sphygmopraph, we can 
establish the identity of the variations in size or, as we may term 
them, the pulsations of the hand and of the pulsations of a single 
artery. With this appiratus we may perform numerous expen- 
ments on the mechanical effects of compression of the arteries 
or veins, the action of the vasu-motor system of nerves, direct or 
reflex, &c. 

I shall not explain to you by the side of this method of investi- 
gation, that which we owe tu Mosso, of Turin Lis plethysmo- 
graph, which ought soon to be presented to you, permits the 
estunation of changes of volume of the hand, and, assuredly, the 
combination of these two processes ought to lead to important 
results 1n the investigation of the phenomena of peripheral circu- 
lation. 

I have sought to submit to you some of the points more 
immediately applicable to man, without dwelling on the investi- 
gation of the movements among animals, But these two orders 
of researches complement each other. We may say that most 
of the data furnished by experimentation on animals are now 
susceptible of rigorous verification ou man, healthy or unhealthy, 
This verification we owe to investigation by means of precise 
apparatus and to the recording of the smallest movements, thanks 
to the registering instruments, the principal specimens of which 
are shown in this Collection. 
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DREDGINGS OF THE “ CHALLENGER” 


ROF, WYVILLE THOMSON had not set foot long in Old 
I.ngland before presenting in person a preliminary quota 
of his results to the learned bodies. Two papers read by him at 
the Linnean Socicty on June 1, embodiéd observations on 
Echinodermata, a group to which, as 1s well known, he pre- 
viously had paid much attention. One of the communications 
described some new living Crinoids belonging to the Apio- 
crinide. Of deep-sea forms the stalked crinoids are extremely 
rare, and have a special interest on account of their palxon- 
tological relations ; it was therefore with satisfaction that near 
St. Paul’s rocks at 1,850 fathoms, the trawl brought up, among 
other things, an entire specimen of a new crinoid, Suthycrinus 
Aldrichtanus, and fragments of another, Hyocrinus bethellianus. 
At other stations and on different occasions, were obtained an- 
other species of Lathycrinus (4. gracilis) and an undetermined 
beautiful little species of A/yocrinus, besides examples of the 
Rhisocrinus lofotensis of Sars ; all of these betng referable to the 
Apiocrinida. In pointing out their structural peculiarities and 
alluding to /athycrinus, he mentioned that the stem barely 
enlarges at its junction with the cup, the ring formed by the 
basals is very small, and the first radials are free from the basals 
and oftcn free from one another, while the oral plates are absent. 
This gents appears to possess an assemblage of characters in 
some respects intermediate between A/zsocrinus and the peu- 
tacrinoid stage of Amtedon. Slyocrinus bethellranus has much 
the appearance, and in some prominent particulars it seems to 
have very much the structure of the palwozoic genus P/alyerinus 
or its sub-genus Dichocrinus. The stem is much more rigid thai 
that of Bathycrinus ; the cup consists of two tiers of plates only, 
the lower is to be regarded as a ring of basals, and the upper 
consists of fine spade-shaped radials. There are five arms which 
are pinnulated. The proximal pinnules are very Jong, running 
on nearly to the end of the arm, and the succeeding pin- 
nules are gradually shorter, all of them, however, running out 
to the end of the arm. Jstally the ends of the five arms, ant 
the ends of all the pinnules meet nearly on a level. This 
arrangement is unknown in recent crinuids, although we have 
something close to it in species of the fossil genera Foteriocrinus 
and Cyathocrinus ; with this, however, their resemblances end. 
Rhizocrinus finds its ally in the cretaceous genus Bourguchtcrinus ; 
Bathycrinus and H[lyocrinus are evidently related to the former, 
but the characters of the Apiocrinid are nevertheless obscure in 
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the two latter. In his second paper Prof. Wyville Thomson drew 
attention to peculiarities in the mode of propagation of certain 
Echinoderms of the Southern Sea. He passed in review examples 
of the Sea-cucumbers (/Yolothurcids), Sea Urchins (the circular 
Crdarvids, and heart-shaped, Spatangoids), Star-fish (Asteroids), 
and the Brittle Stars (OpAiuroids). In allusion to their phases of 
development he stated the majority of these pass from the egg 
without the intervention of a locomotive pseudembryo. Among 
other data in support of this view he said, that while in warm and 
temperate seas “ plutei” and “bipinnari” were constantly taken 
in the surface-net ; yet during the southern cruise between the 
Cape of Good Hope and Australia, only one form of Echinoderm 
eudembryo occurred, and which was considered with some 
ittle doubt as the larva of Chirodota from the presence of dermal, 
calcareous, wheel-shaped spicules. Furthermore Prof. Wyville 
Thomson descrihed in detail the almost constant occurrence among 
the majority of the foregoing groups a curious, receptacular pouch 
wherein the young are carried until arriving at a certain maturity. 
This marsupium is situated on the dorsal portion of the body, is 
composed of a series of plates which meet centrally and permit 
of the young creeping about and returning to it for shelter. The 
young derive no nutriment from the parent while contained in 
the ‘‘ nursery,” other than it may be a mucous secretion. 
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THE U.S. WEATIJER MAPS? 


JN this fourth contribution to meteorology, Prof. J.oomis dis- 

cusses certain points of a miscellaneous nature which have 
been either very slightly or not at all examined in his three 
previous contributions. The movements of areas of high baro- 
meter, which are of so great importance in thei relations to 
weather and climate, have been examined with the result that 
while the average track of areas of Jow pressure across the 
United States is nine degrees to the north of east, the track of 
areas of high barometer advance toward a point several degrees 
south of east, and with a velocity somewhat less than the 
former. 

As regards the conditions under which the monthly minima of 
temperature occur, it is shown that these conditions, viz., winds 
very light, sky clear, and pres-ure above its mean height, are 
substantially the same at Jakutsk, Siberia, as at New Haven. 
Prof. Loomis is of opinion that it 1s true universally that periods 
of unusual co'd are gencrally accompanied by a barometer above 
the mean, and bya descent of air from the upper regions of 
the atmosphere. These areas of high harometcr have a broader 
significance than is here implied. It is the still, clear, and dry 
atmosphere accompanying them, and its relations to terrestrial and 
solar radiation, which afford the conditions of extreme tempera- 
tures. The monthly minima of the cold months of the year 
and the maxima of the warm months both frequently occur under 
the conditions afforded by areas of high pressure. On the other 
hand, in North-western Europe it is olten observed that the 
minima of temperature during the warm months repeatedly occur 
within areas of low pressure where very Ight casterly and 
northerly winds prevail, In discussions of the selations of tem- 
perature and pressure, it is seldom kept steadily in mind that the 
given temperature is merely the temperature observed within a 
few feet ot the earth’s surface, which, as regards areas of high 
pressure, will nearly always mislead if it be used as a basis from 
which to estimate the temperature of the higher strata vertical 
to it; the surface temperature being abnormally low in winter 
from contact with the cooled surface, and in summer abnormally 
high from contact with the heated surface of the earth. 

The examination of storm paths in America, the Atlantic, 
and Europe is important from the bearing of the subjects on 
climatology and weather-forecasting. Some intcresting results 
of such an examination are piven by Prof. Loomis in the average 

aths marked on the chart accompanying the paper. The results, 

owever, are not calculated to be practically useful until the 
average paths be laid down for each month in the year, owing 
to the very great differences in these paths as regards different 
months. Thus, in North-western Europe, during the spring 
months, when east winds are most prevalent in Great Britain, many 
storm tracks, or the course of barometric depressions, are more 
southerly, and during the winter months more northerly than 
that indicated on the chart. If the track of storm-centres in 


* Results derived from an examination of the United States Weather 
Maps and other sources. By Prof. Elias Lo -mis, Yale College. Fourth 
Jas From the rlenerican Yournal of Science and Arts, vol. xi., Jan. 
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winter generally took the line of The Channel, our winters would, 
on the average, be much more severe than they are, owing to 
the greater frequency of easterly and northerly winds, which 
would necessarily follow. But open winters are the rule in these 
islands, and even as far north as Faroe, where, during winter, 
southerly and westerly winds largely prey onderate, thus showing 
that the central tracks of the majority of our winter storms lie to 
the nor.h of Faroe. The exact determination of the average 
monthly tracks and the more marked deviations from them 
would throw light on several important questions affecting the 
climatology of the whole of North-western Europe, 

Since the average velocity of storms over the United States 
as deduced by Prof. Loomis from 485 cases, is twenty-six 
miles per hour, and over the Atlantic, as deduced from 134 
cases, is 19°3 miles per hour, ard the average velocity of 
European storms as deduced by Prof. Mohn is 26°7 miles 
per hour, it follows that storms travel less rapidly over the ocean 
than over continents. If further inquiry confirms this result, we 
have here a valuable contribution to the theory of storms which 
will likely lead to a clearer insight into the causes which regu- 
late their rate of propagation over the carth’s surface, accelerat- 
ing it in some cases, and in others retarding it as 1s frequently 
seen off the cuast of Newfoundland and in the Bay of Biscay. 





NATURAL SCIENCE AT CAMBRIDGE 


“Re Cambridge Natural Science Tripos has just 
entered upon a new phase of existence. The recent 
examination is the first in which a division into two parts, 
elementary and advanccd, is carried out, the former being 
held in June and the latter in December. Candidates 
who do not satisfy the examiners In the first part are not 
permitted to compete in the second. The final class-list 
1s to be based on the alphabetical principle, but the first 
class will consist of two divisions, each arranged alpha- 
betically, and the subject or subjects for which a man is 
placed in the first class are to be indicated, while a spe- 
This system 
removes some of the worst faults of the competitive 
system, and is of especial benefit to the more able men. 
One subject will not be pitted against another as regards 
marks, an accumulation of cramming in several subjects 
will not serve an inferior man, and clear testimony will 
be given that a man has a competent knowledge of a 
subject, or that he is specially proficient in it. With such 
arrangements, the value of the examination will largely 
depend upon the wisdom of individual examiners, It will 
be obvious that there should he at least two examiners in 
each subject instead of one. Also the pittance they re- 
ceive should be transformed into fair remuneration, which 
will, no doubt, be done as soon as the University has 
more funds at its disposal. 

It was to be expected that a new system, by which no 
man receives any credit in a subject unless he shows 
satisfactory knowledge of it, and by which the examina- 
tion is limited to three days, would produce a large 
number of failures to attain honours. ‘The number of 
candidates in June was forty-four, a large increase ; of 
these only thirty-one obtained honours, while ten others 
received the ordinary degree. On scrutinizing the papers, 
it appears that there is a difficulty in equally adjusting 
the questions which probably have affected the result. 
Two questions in each subject, except human anatomy, 
are given in every paper; onc question only is set in 
human anatomy, which is introduced forthe first time. I 
will quote some of the questions in geology and in physio- 
logy, giving fair samples ; and it will be plain that they 
are not equivalent in difficulty, and that students of 
moderate ability and reading might gain honours by 
answering the former much more easily than the latter. 

“In which of the three great divisions of stratified 
rocks do fossils of the genera Ichthyosaurus, Phacops, 
Calamites, Voluta, Terebratula, Ostrea, and Micraster 
respectively occur?” “ Volcanic rocks have been di- 
vided into two classes, acidic and basic. Give the name 
and mineralogical composition of a common rock of.each 
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class.” “To what conditions of deposit do fossils of the 
following groups of gene:a respectively point PT, Unio, 
Paludina, and Cyrena, 2. Nautilus and Globigerina. 
Illustrate this by reference, in each case, to a British 
example.” 

“Explain what is meant by ‘arterial tonus.’ State 
generally what is the origin, course, distribution, and 
mode of termination of the nervous channels by which 
the brain and spinal cord influence arterial tonus.” 
Describe the rhythmical respiratory movements of the 
glottis in mammalian animals, referring to the mode of 
action of the most important muscles which are concerned 
in their production.” oe 

I only wish to point out the contrast in difficulty be- 
tween the above sets of questions, without offering any 
opinion as to the suitability of either. In zoology and 
‘comparative anatomy the following question seems rather 
unusual for such an examination.—“ Briefly describe the 
‘internal economy of a beehive, and the mutual relation- 
ships of its inmates.” Here is a question in geographical 
distribution :--“ In what countries are the following ani- 
mals found —the orang utan, vampire-bat, tapir, leopard, 
elk, emu, and python? State what principles of zoo- 
geography are deducible from their distribution.” It seems 
to me that a knowledge of the distribution of all the more 
important species is far beyond the pass qualification for 
an honours’ examination. In admitting men to such a 
qualification, tests should rather be apphed which every 
student of a subject ought to be able to respond to; but 
it is questionable whether we can yet expect every student 
of zoology and comparative anatomy to “state concisely 
the doctrine of evolution as cmployed in biology.” 

It 1s not stated in how many subjects a candidate must 
pass in order to obtain honours ; nor arc any named as 
essential. There is a strong feeling that elementary 
chemistry and physics should be made compulsory on all, 
and that students should be allowed to present them- 
selves in these subjects at an earlicr period of their 
course. G. T. BEITANY 
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NOTES 
W1. are plad to learn that upwaids of 1,000/7. has been sub- 
sernibed towards the Chemical Society Research Fund, so that the 
Council are now in a position to accept Dr Longstaff’s generous 
offer of 1,000/. to form a permanent fund. We only hope that 
the fund may still be largely increased. 


Tue Albert Medal of the Society of Aits for “ distinguished 
merit in promoting Arts, Manufactures, and Commerce,” has 
this year been unanimously awarded to Sir George B. Airy, 
N.C ., the Astronomer Royal, for ‘f Eminent Services rendered 
to Commeice by his Ketcarches in Nautical Astronomy, and in 
Magnetism, and by his Improvements in the Application of the 
Mariner's Compass to the Navigation of Iron Ships.” A_ prize 
of a Gold Medal was awarded to Mr, Hearson for the best 
** Revolution Indicator,” which should accurately inform the 
officer on deck, and the engineer in charge of the engine, what 
are the number of revolutions of the paddles or screw per 
minute without the necessity of counting them. For papers 
read before the Society medals have been awarded as follows :— 
To Mr. Clements R. Markham, C.L., for his paper “On the 
Cultivation of Caoutchouc-yielding Trees,” Mr. W. T. Thornten 
for hi, paper ‘‘ On Irrigation Works in India,” Mr. E. Hutchin- 
%0n for his paper ‘‘On the Development of Central Africa,” 


‘Mr. W. Valentin for his paper ‘‘ On Dextrine-Maltose, and its 
use in Brewing,” 


Mr. LN, MosELEY, M.A., has been elected to an Extra- 
ordinary Fellowship at Exeter College, Oxford, tenable for five 
years under a special ordinance sanctioned by the Visitor. Mr. 
Moseley, who was educated at Exeter College, proceeded to his 
B.A. degree in 1868, having obtained a ‘first class” in natural 
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science in Trinity term of the same year. He was elected in 
1869 Radcliffe Travelling Fellow, and has recently been one of 
the scientific staff of the expedition of II.M.S. Challenger. 


M. WADDINGTON intends to establish Fellowships in the 
several French Academies in imitation of the Fellowships of the 
English Universities. The French Fellowships are to hold good 
only for a limited period, and will not be subject to the restric- 
tion of celibacy. The credits will soon be asked for from the 
French Assemblies. 


IN the University of London D.Sc. Examination Mr. Thomas 
Carnelley and Mr. Frank Clowes have passed in Inorganic Che- 
mistry, Mr. James Gordon MacGregor in Electricity (treated ex- 
perimentally), Mr. Edward Bibbins Aveling in Vegetable Physi- 
ology, and Prasanna Kumar Ray in Logicand Moral Philosophy. 


On Thursday last the master and other members of the London 
Clothwoikers’ Company visited Leeds, in order to inspect the 
working of the Textile Industries’ department of the Yorkshire 
College of Science, which was founded and endowed by the 
munificence of the Company. The visitors expressed their 
satisfaction with the results of the enlowment, and the master, 
Mr. Wyld, in replying to the toast of the Company, showed that 
he had an unusually high idea of the duties which devolved on 
the London Companies as trustees of the large funds which 
belonged to them. While placing a high value on technical 
education, moreover, he expressed the opinion that any special 
education divorced from, or not based on, wide general culture, 
would be defective and inefficient. 


Mr. Lioyn, the president of the trustees of the Fisk donation 
for the construction and fitting up of the San Francisco Obser- 
valory, arrived in Paris at the end of June. His first visit was 
to M. Leverrier, who gave him every assistance in his power to 
enable him to fulfil the object of his mission, Mr. Lloyd is at 
liberty to use the observatory grounds for any experiments in 
connection with his large refractor, which it is intended to con- 
struct. M. Leverrier concurred with him in not attempting to 
construct a lens of moie than one metre in diameter. ‘The 
money at the disposal of Mr, Lloyd 1s 200,0007, The law-suit 
1s at an end, and the donation of a similar sum for the museum 
is cancelled, but the astronomical donation has been confirmed. 


Prot. H. G. SEELFY has been appointed Professor of Geo- 
graphy at the (Jueen’s College for Ladies, Harley Street. 


THE Geologists’ Association are to make an excursion to the 
North Wales Border on Monday, July 17, and five following 
days. 

THE forty-second annual meeting of the Statistical Society 
was held on June 27, at the Society's Rooms, the I’resident, Mr. 
James Heywoud, F.R.S., in the chair. The report read showed 
that the Society continues to advance steadily in numbers and in 
public estimation. 


WE have before us the commencing number of ‘‘ The Pro- 
ceedings of the Linnean Society of New South Wales,” which 
contains papers by Mr. Brazier, C.M.Z.S., on a new species of 
Australian and Solomon Island shells; by Mr. Ramsay ona 
new specics of /%ilotis from the Endeavour River, with some 
remarks on the natural history of the Kast Coast Range near 
Rockingham Bay, and by Mr. Maclean, the President of the 
Society, on a new species of Dandrophis from Cleveland Bay. 
We are convinced that a work so well commenced has the 
good wishes of all interested in the diffusion of science. 


Mr. ALEXANDER AGASSIZ, in his recent trip to Peru, found 
occasion to conclude that the Pacific, within a comparatively 
recent time, extended through gaps in the Coast Range, and 
made an internal sea which stood at a height of not Jess than 
2,900 feet, and probably much above this. This is proved by 
the fact of the occurrence of coral limestone 2,900 or 3,000 feet 
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above the sea level, about twenty miles in a straight line from 
the Pacific. The corals are of modern aspect, although the 
specics are undescribed. The fact that there are extensive saline 
basins at a height of even 7,000 feet on the coast of Peru would 
seem to indicate that the submergence was at onc time still 
greater than that suggested, Indeed, eight species of //or- 
chestes, & salt-water genus of amphipod crustaceans found in 
Lake Titicaca, would seem to indicate that this Jake, 12, 500 
feet above the sea, must have been at one time at the sca-levcl. 


WE. have received Part II. of vol. ii, of the 7pansactions of 
the Norfolk and Norwich Naturalists’ Society. ‘The Society, 
which has just completed ifs seventh year, has gradually been 
increasing in numbers, and there are now 150 members, many of 
whom are well known to the scientifc world. The Society’s 
efforts to carry out the objects for which it was established have 
been, on the whole, successful. Of the papers printed iz ertenso, 
a series of twenty letters forming a most interesting corre- 
spondence between Gilbert White and Robert Marsham, is by 
far the mest important. This is rendered still more interestinz 
by the valuable notes contributed by Mr. Martine and Prof, 
Newton. Of the other original papers, we may mention the 
Meteorological Report and the Ornithological Report, by lTenry 
Stephenson, F.1.S. (author of the “ Birds of Norfolk”): also 
the concluding portion of Mr, Geldait’s list of the plants known 
to occur in Norfolk, The latter forms a port on (the sixth) of 
the Fauna and Flora of the County, which the Society is printing. 
Among the occasional notes and observations some interesting 
facis are recorded. 

Linur., Min izer, ofthe U.S. Navy, we icarn from 1.’ /.4f/o9 a- 
feur,is organising a scientific expedition to the Arctic Seas, at 
Norwich, Connecticut. 

A VFRY destructive carthquake was felt at Corinth (Greece) 
on Junc 26, and another of the same date in Austria. 

AT the Loan Collection dwing the present week, twelve 
demonstrations of apparatus were given on Monday, the same 
number on Tucoday, and six on Wednesday ; fom will be given 
to-day, four to-morrow, and ten on Saturday. 


Two handsome works have just heen published by Masson 
of Paris—‘‘ Le Microscope, son Emploi et ses Applications,” hy 
Dr, J. Pelletan, with 278 figures and four plates, and “ Trait¢ 
d’Electricit¢ Statique,” by Prof, IE, Mascart, two vols, with 298 
figures, 

PRTERMANN’s ALitthetlungen for June contains a considerably 
detailed account of the results of the discovery of Franz-Josef 
J.and by the Payer-Weyprecht Fapedition, founded on the work 
recently published at Vienna by Jieut. Payer. Accompanying 
the paper is the first satisfactory map yet published of the newly- 
discovered land, in which all the details of the sea and land 
are shown, as well as all the names imposed by the leaders of 
the expedition. Dr. Couto de Magalhics’ ‘*’ Travels in Ara- 
guaya” are coucluded, and a brief synoptical summary is given 
of Walker’s new statistica] atlas of the United States. 

THE Lindley J.ibrary, to which we referred last week (p. 200), 
does not belong to the Horticultural Society, nor was it bought 
by it. It was purchased with part of the surplus of the pro- 
ceeds of the International Iorticultural Exhibition and Botani- 
cal Congress held in London in 1866, and is vested in the hands 
of sundry trustees, who will be grateful for any donation. By 
permission of the Horticultural Society the library is deposited 
in its rooms. 

THE twenty-cighth annual meeting of the Somersetshire 
Archaological and Natural Ilistory Society will be held at Bath 
on July 18, 19, and 20, under the presidency of Mr. Jerom 
Murch, Several excursions have been arranged. 

THE first aquarium erected in Scotland was opened at 
Rothesay, in the island of Bute, last Thursday." The situation of 
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the aquarium is in every respect favourable, and there is a large 
amount of tank accommodation, which has been arranged so 
as to contain both :alt and fresh-water fish. The fresh-water 
tanks are perhaps the largest of the kind in the country, one of 
them containing over 20,000 gallons of water. <A seal-pond is 
being constructed, and an cight-horse power engine sends the 
fresh and salt water from the reservoirs below io the tanks 
above. The reservoir for the former is capable of containing 
go,ooo0 gallons, while that for the latter has a capacity of 
150,000 gallons. It is hoped that the aquarium will do goad 
service as a school for practical natural history. 


VARIONS sanitary mea utes (according to Dr. Tholozan) have 
recently been adopred by the Turkish and Persian Governments 
with reference to the outbreak of plague, which commenced in 
Mesopotamia in the early part of the year. Since the beginning 
of March a sanitary corde has been established on the north of 
the invaded territory, on the most frequented route of Kurdistan 
and Syria, between Tecrit and Kifri. On the south a quarantine 
of fifteen days is obligatory since April 1 on all vessels sailing 01 
the Tigris and the Muphrates, It is at Kourna, at the conucnce 
of these rivers. ‘Fhe ports of the Persian Gulf are protected ly 
a quarantine which vessels from infected localities have to 
widergo at the island of Nezer, formed by junction of the Chotel 
Aral and the Katoun. Since April 10 all communications by 
land between Persia and Mesopotamia are subject to a qiuiran: 
tine of fifteen days. For three years, it may be aided, all pi!- 
grimages into the infected country, by Persian subjects, have 
been interdicted. To fully comprehend this system of pro‘eciion 
it should be remembcied that on the west and north-west, for an 
extent of three degrees of Jatitude, no artificial barrier has beca 
or can be*established agamst the plague ; but there are, happily, 
natural obstacles, which prove much more efficacious, the infected 
region being there bounded by the deserts of Syria and Meso- 
potumia, ‘The greater rarity of communications there renders 
restriclive measures, On the arriving caravans, easier, Judging 
from past outbreaks of plague, it was anticipated that (he present 
woull decline in Jume (after reaching its aw’ in the cnd of 
May), and disappear fiom) Mesopotamia in July. Tut it may 
send offshoots to Bussora, Bouchéic, and Arabistan, and a s'ill 
greater dancer j, the introduction of germs of the plazue into 
the high plateaus of Anatolia, Kurdistan, and Persia. 


AN interesting addition to the literature of insectivorons plants 
is furnishel by a reprint, by Casimir De Candolle, from the 
Archives des Sciences Physigues et Narelles, © Sav la Stractuie et 
Jes Mouvements de Feuilles de Dioneu muscipula?” Wihrezard 
to the power of dige tion, M. De Candoltle comes to a conclit- 
sion opposed to that of Darwin, that the absorptied of animal 
substances is not dircctly utilised by the leaves, and 3s nut nece se; 
sary to the development of the plant. Tle considers their ana 
tomical structure favourable to the hypothesis that the movement 
of the two valves of the leaf results from variations of turgidit 
of the parenchyma of their upper surface. 


A SINGULAR and useful society is in the Way of formation at 
Paris, Seventy-two institutions of Frane¢ have met in the 
Hotel of the rue de Grenelle to organize 4 gencral topographi- 
cal association. Lach institution becom! 4 member engages 
to prepare a topographical map of its Commune, with roads, 
streams, mountains, &c. As the number df institutions in France 
exceeds 40,000, the number of registered adherents acbiaa small 
indeed ; but more are expected to join, esecially if the Govern- 
ment takes interest in the associatior The scientilic value of 
such maps may not be great, but «ne result in the diffusion of 
geographical methods and promotig? of knowledge is untcs- 
tionable. ‘ 


Cart. Rounarre has delivered before the Geographical Society 
of Paris a lecture on the resu'ts of the sutvey of the Tunistar 
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Chotts. The measures taken last year on the Algerian side 
aave been verified. The same level has been found for the 
‘gonnecting station with an immaterial difference of 2‘80 metres 
in favour of the operation. The altitude at Gabes is only 46 
metres, which is no obstacle to the channel being opened. 
Every objection raised by an Italian Commission has been set 
gside. MM. d’Abbadée and de Lesseps promised their help and 
testified their satisfaction. 


Tu half-yearly general meeting of the Scottish Meteorological 
Society will be held to-morrow. The business before the meet- 
ing will be—1. Report from the Council of the Society. 2. No- 
tice as to observations of the velocity of the wind at different 
heights, by Thomas Stevenson, F.R.S.1., F.G.S. 3. Me- 
teorological Register kept by James Hoy, at Gordon Castle 
from 1781 to 1827, communicated to the Society by His Grace 
the Duke of Richmond and Gordon, with remarks thereon by 
Mr. Buchan, secretary. This, we believe, is a very valuable 
rezrister. 


Mr. E, F. FLoWER has published ‘A Sequel” to his much- 
needed pamphlet on ‘‘ Bits and Bearing Reins.” We are glad 
to see that his efforts to abolish the useless and cruel bearing- 
rein, and to introduce a rational and humanc, and therefore 
scientific, way of managing horses has been largely successful. 
We cannot sce how any man who wishes to be ‘‘ merciful to 
his beast’ can, after reading Mr. Klower’s pamphlet, persist in 
the use of the bearing-rein, which after all is quite unnecessary, 
and no doubt tends to make a horse contract vices. 


Nos. 4 and 5 of the Jowa Weather Review give a very good 
summary of the weather of the State of Iowa during December, 
january, and February last, dividing the season into nine 
decades. The wintcr was unusually mild, being 10°'5 above the 
werage of Iowa winters, while during the third decade of 
December the excess rose to 19°°7,. Less than an inch of rain 
fell in the north-west of the State, but in the central countries 
the fall was large, amounting to 9°60 inches at J)avenport. 
Several interesting practical tables are added showing the days 
of thaw when the maximum excecded 32°, days of frost when 
the minimum fell below 32°, and days of cold when the tempe- 
rature fell to zero or lower. Sudden colds following in the wake 
of storms are also detailed, together with the barometric rise, 
and the velocity and direction of the wind, accompanying these 
great falls of temperature, which form so marked a feature in 
the climate of America. The alleged change of climate from 
the cultivation of the soil and the destruction of forests by which 
the summers, as stated, are becoming warmer and the winters 
colder, is a question which deserves to be carefully examined. 


WE have received ‘‘ Results of Meteorological Observations 
made at the Bath Royal Litcrary and Scientific Institution during 
the Ten Years ending February, 1875,” by the Rev. leonard 
Blomefield. The pamphlet, which is an extract from the “ Pro- 
ceedings of the Bath Natural History and Antiquarian Fiel 1 
Club,” is a conscientious piece of work, evidently got up with 
the greatest care. The instruments appear to be fairly placed, 
except the rain-gauge, which is fixed in a faulty position, viz., at 
the top of a building. ‘The monthly and yearly mean tempera- 
tures have been deduced from the 9 A.M. observations corrected 
for. diurnal range, though it may well be doubted whether 
** means” can be calculated from observations made at only one 
shour of the day and whether any diurnal range corrections yet 
exist applicable to Bath. Some very interesting comparisons 
are drawn between the climate of Bath and other parts of 
England, with on the whole a just apprehension on the part of 
the author of the misleading nature of data when based on the 
observations of different years. Some of the differences, how- 
ever, pointed out by Mr. Blomefield, such as the higher tempera- 


ture of Bath as compared with Fxeter dwing January and 


Yebruary disappear when a comparison is made from observa- 
tions taken during the same years at each place, or from results 
obtained by the method of differentiation. Among the intercst- 
ing results arrived at is the higher temperature of the river as 
compared with that of the air at Bath amounting to 2°'5 on a 
mean of the year, rising in June to 4°°6, and falling in February 
to o"5. In many respects the pamphlet is a valuable contribu. 
tion to the meteorology of the south-west of England. 


Dr. II. HAMBERG, Assistant Professor of Meteorology at the 
University of Upsal, has written in the ‘‘ Proceedings of the 
Royal Academy of Sciences,” Stockholm, a very interesting 
paper on the development of the barometric minimum accom- 
panying the thunderstorms which occurred in Sweden and 
Norway from July 14 to 20, 1872. From the data befure 
him, Dr. Hamberg concludes that the barometer fell most 
where the sky was cloudless, and that the fall of heavy ra‘n 
was generally attended with a rise rather than a fall of the 
barometer, much in the same way as Dr. IIann has shown to 
take place within the tropics at Batavia. The question is as 
difficult as it is important in meteorology, and the investigation 
of the behaviour of the barometer during our summer thunder- 
storms is likely to lead to most valuable results. 


THE additions made to the Royal Aquarium, Westminster, 
during the past week are as follows:—A large collection of 
fresh-water fish, including Carp, Bream, Chub, Perch, Roach, 
and Trout, presented by the Earl of Aylesford ; Sand-eels (4- 
modytes lancca), Gemmeous Dragonettes (Callionymus Lyra), 
Lump-fish (Cyclopterus lumpus), Five-bearded Rocklings (A/v4 lla 
mustela), Sea Bream (Cuntharus lineatus), a shoal of young 
Lobsters (7fomarus vulearis), hatched in the tanks. 


TE additions to the Zoological Society’s Gardens during 
last weck include eleven J.ineated Pheasants (7uplocamus line- 
a‘us), nine Amherst Pheasants (7haumalea amherstic), nine 
(rold Pheasants (7. ficfa) and two Peacock Pheasants (oly- 
fletron chinguis), bred in the Gardens ; a Cape Buffalo (Budulus 


caffer). 
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SCIENTIFIC SERIALS 


THE January number of Reichert and Du Bois-Reymona’s 
«lrchiv opens with the conclusion of 1. Dittmen’s lengthy com- 
munication on deuble monsters.--Carl Sachs deseribes and 
figures the terminations of neve fibres in certain tendons, —In a 
long controversial article, Prof. Hutvig defends his own and 
Tritsch’s conclusions with respect to the functions of the cerc- 
bium against Ilermann, Braun, Carville, and Duret.—F. Boll's 
article on the Savian vesicles found in the torpedo about the 
nasal orifices and between the external edges of the electrial 
organs and the limb-cartilages, 15 very interesting, because he 
demonstrates the existence in their epuhclium of spindle-shaped 
cells corresponding in character to thove so commonly found in 
special sense organs.—Dr. Colasanti, of Rome, gives an account 
of the results of section of the olfactory nerve in the frog. Ile 
finds that there is no consequent alteration in the nutrition or 
appearance of the olfactory cells or of the peripheral ramifica- 
tions of the pale nerve-fibres.—Dr. Colasanti, in another short 
memoir shows that the fertilised hen’s egg may be reduced in 
temperature to from — 7° to — 10° C, without its vitality being 
destroyed or in any way interfered with.—Rabl-Ruckhard con- 
tributes an elaborate account of the brain and cerebral nerves of 
the black ant (Camponotus ligniperdus). 

The March number of the Avc/rv contains a very interesting 
account by P. Guttmann of his new experiments on respiration. 
Investigating the respiratory pause following on inspiration, he 
found that in vagotomised rabbits this pause does not occur. 
The possible reasons for this are discussed. In rabbits, in whom 
‘apnoca has been produced, it is always found that when the 
apnoea terminates, an inspiration, not an expiration, is the first 
phenomenon,—-Bernstein and Steiner contribute an important 
paper on the transmission of contraction and the negative varia- 
tion in the muscles of mammalia ; but the intricacy of the subs 





a eneentnanmemmeamel ™ 


220 


NATURE 


[Fuly 6, 1876 





ject does not admit of a brief abstract.—Another valuable paper 
on this subject, by Du Bois-Reymond himself, is commenced in 
this part. It constitutes the second part of his researches on 
negative variation of the muscular current during contraction, 
and must be consulted by all workers in this difficult branch of 
research. —Dr, Wenzel Griiber has five papers, some of consider- 
tble Jength, on various anomalous muscular dispositions. Such 
papers should be condensed as much as possible. 


THE two last numbers of the Muovo Giornale Botanico 
ltaliano are chiefly occupied with Italian botany.—Among 
papers of more general interest we have a description by A. 
Morl, of the structure of the wood of /eriploca graca ; and two 
by Prof. Caruel :—On the flowers of Ceratuphivllum, in which he 
describes the peculiar contrivance for the fertilisation of the 
female flowers, the rigid leaves apparently serving as the channel 
of transport for the pollen; and observations on Crvomorium, 
in which several points in the structure of the flower are detailed, 
nid the author gives his adhesion to Dr. Hooker’s suggestion of 
a possible genetic connection between Balanophorese and Halo- 
rages. 

Lettschrift der Ocesterrenhischen Gesclschajt fur Vetcorologiz, 
March 15.—The first article is by Prof. Tomaschck, of Brinn, 
on mean temperatures as thermal constants for vegetation. The 
‘aw, formerly pointed out hy him, of the dependence of the 
commencement of blooming, on the height of daily mean tem- 
peratures, appears not only not tu be shaken, but to be sup- 
ported hy an investigation of the results for the exceptional year 
1862,—The next article is by Dr. Ifann, on the results of 
observations on Mount Washington and Pike’s Peak. During 
very cold weather, the change of temperature with height is less 
than usual, amounting only to about 0°3° C. for cach roo metres, 
30 that the equilibrium of the air vertically must be at such times 
very stable. The mean decrease with height in the dry climate 
of Pike’s Peak is somewhat greater than in the Alps and at 
Mount Washirgton, The daily and monthly ranges are exccs- 
sive on the elevated plains. )r. Hlann preatly regrets the im- 
practicable form in which the reports have been published, 
considering the desirability of having the actual observations for 
Pike’s Peak and Colorado Springs, two stations better situated 
‘or meteorolegical purposes than any others in the world, accom- 
panied by the proper data and corrections, which are here 
wanting. —In the Klcinere Mittheilungen we find a description 
of Redier’s self-registering barometer. 

Fournalide Phy sque, Yebruary.— This number commcunces with 
the first part of a paper by M. Jamin, describing Ins recent 
researches on magnetism, Ile gives an account of his methods 
of observation, otfers some theoretical ideas on the nature of 
magnetism, and discusses magnetic conductivity and distribution 
in a thin plate.—In a note on meteorology applied to agriculture, 
M. Marié Davy gives some interesting tables with reference to 
changes observed in wheat at different dates (the relation of 
transpired water to the temperature and actinometric degree, 
the weight of constituent substances, proportion of nitrogen in 
stalk, &c.). Ie considers that by the end of May or beginning 
of June, according to locality, one may generally deduce from 
meteorological data the probable value of the coming harvest, 
save in the case of exceptional perturbations, whose injurious 
action is circumscribed.—-M. Duter investigates the distripution 
of magnetism i circular and elliptical steel plates. 


Gazsetta Chimica Italiana, 1876, fascicolo ii.—This part 
commences with a paper by G. Pisati in continuation of former 
researches entitled :—On the elasticity of metals at different tem- 
peratures. In this paper the author treats of the elasticity of 
torsion at various temperatures of wires of silver, iron, steel, 
copper, brass, gold, platinum, and a'uminium. The apparatus 
employed is figured, and the results shown in many cases 

aphicaily by means of curves.—On the production of ozone 
» the evaporation of water, by G. Bellucci.—The moudilica- 
tions of starch in plants, by M. Mercadante. —Synthesis of 

ropyl-isopropyl-benzene, preliminary note by FE. Paterno and 


. Spica. ‘This hydrocarbon, of which the formula would be 
C1! . 
C,H i: ae has been prepared by the action of zinc 
ea 1 CHI,.C I, Prep y 


ethyl on cumene chloride, It is a liquid a little lighter than 
water boiling at about 205°—208°, Other hydrocarbons boiling 
at a high temperature are also produced during the reaction. The 
authors propose to cuntinue their researches. —The absence of 
leucine in the product of the germination of graminace:e, by M, 
Mercadante.—The remainder of the part is devoted to abstracts 
of papers from foreign sources, 


SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, Junc 15.—‘‘ Researches illustrative of the 
TPhysico-Chemical Theory of fermentation, and of the conditions 
favouring Archebiosis in previously Boiled Fluids.” By H. 
Charlton Bastian, M..A., M.D., F.R.S., Professor of Patho- 
logical Anatomy in University College, London, and Physician 
to University Colleye Lospiial. 


‘The author first calls attention to the fact that no previous 
investigator has professed to have seen well-marked fermentation 
set up in urine that had been boiled for a few minutes, if it has 
thereafter been guarded from contamination, The previous in- 
variable barrenness of this fluid after boiling has been ascribed 
by germ-theorists to the fact that any organisms of germs of 
organisms Which it may have cuntained were killed by raising it 
to the temperature o1 212” F. (100° C.). 

In executing some of the caperiments with urine described in 
this communication, two chen.ical agents have been brought into 
operation under novel conditions, and an ordinary physical in- 
fluence has been employed to an entirely new eatent. In several 
respects, therefore, these new caperiments difler much, as regards 
the conditions made use of, from those hitherto devised for 
throwing light upon the much-vexed questions as to the posible 
origin of Fermentations independently of living organisms or 
germs, and as to the present occurrence or non-occurrence of 
Archebiosis. 

The chemical agents employed under new conditions in these 
experiments were Ziguor fotassa and oxyycn--both of them being 
well hnuown as stimulant:, if not as promoters, of many fermenta- 
tive p)Occs es. : 

It has been recognised by several investigators of late yeats 
that neutral o shghtly alkaline organic fluids are iather more 
prone to undergo fermentauon than slightly acid fluids, This 
fact may be eastly demoustiated. As the author pointed out in 
1870, if two petitions of an acid infusion are eaposed side by side 
at a temperature of 77° I. (257 C.) Jevmentation may be made 
to appeo carher and to make muie rapid progress in either of 
them by the simple addition of afew diops of liquur pota, v3 
on the other hand, if a neutral infusion be taken and similarly 
divided into two portions placed under the same conditions, fer- 
mentation may be retarded, or rendercd slower in cither of them 
at will, by the sumple adcition to it of afew drops of acetic or 
soine other acid. 

A neutral or faintly alkaline organic solution can in this way 
he demonstrated to pussess a higher degree of fermentability 
than an otherwise sitaar acid organic solution. ft seems, there- 
fure, obvious that the chanyes capable of taking place in dvled 
acid and neutral solutions respectively should also vary consider- 
ably. Numerous cvperiments by dificrent observers have demon- 
strated the correctness of this inference. LBuiled acid infusions 
guarded from coutamination mo .Uly remain pure and barren it 
kept at temperatures below 77° F. (25° C.), though other in- 
fusions similarly treated and sunilar in themselves, except that 
they have been rendered neutral by an alkali, will oftentimes 
become corrupt and swaim with organisms. The Jatter result 
follows stul more frequently with neutral infusions when they 
are exposed to a higher generating temperature in the warm-air 
chamber ; and under this stronger stimulus a small number of 
boiled acid fluids will also ferment. 

On the other hand, the influence of oxygen in promoting fer- 
meatation has been fully appreciated since the early part of the 
present century. Formerly an influence was assigned to it as an 
insuater of fermentation as all-important as some chicwisls assy 
to living perws at the picscutday. Dut this was a very eaaygerated 
view. Insome fluids, as the autuor has shown, fermentation may 
be initiated just as freely, or even rather more so, in closed vessels 
from which the air has been eape)led by boiling, as in others in 
which atmospheric air, and consequently oxygen, is present. 
The explanation of this fact is probably to be found in the sup- 
pusition that, in starting the fermentation of tuese fluics, diminu- 
tion of pressure inay be of as much, or even of more importance 
than contact with free oxygen. In respect to other organic 
fluids, however, the influence of oxygen seems decidedly more 
potent as a co-initiater of fermentation than that diminution of 
pressure which is brought about by hermetically sealing the 
vessel before the fluid within has ceased to boil, Urine will be 
found to be an example of this latter class of fluids. 

The physical influence which has been employed in unusual 
intensity in the present researches is /ead. 
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Previous experimenters have never designedly had recourse to 
a generating or developing temperature above 100° F, ( 38° C.). 
The heat employed has frequently been below 26 ), 
though a temperature between this and 95° F. (35° C.) has been 
regarded both by chemists and biologists as most favourable to 
the occurrence and progress of fermentative changes generally. 

Early in the month of August, 1875, the author ascertained the 
fact that some boiled fluids which remained barren when kept at 
a temperature of 77°-86" I’. (25°-30° C.) would rapidly become 
turbid and swarm with organisms if maintained at a tclperature 
of 115° 1°, (46° C.). More recently he has discovered the sur- 
prising fact that a generating temperature as high as (122° F. 
(50° C.) may be had recourse to with advantage in dealing with 
some fermentable solutions, Fluids which would ovherwise have 
remained barren and free from all signs of fermentation have, 
under the influence of this high temperature, rapidly become 
turbid and corrupt. ‘This discovery is regarded as of great im- 
portance in reference to the questions now under discussion, and 
it is one which was quite unexpected. The author had pre- 
viously shared in tlic generally received opinion that tempcra- 
tures abuve 100° I*. (38° C.) were likely to impede rather than 
promote fermentation. 

In maintaining the eaperimental fluids at the high temperature 
above-named, the vessels containing them: were placed in the 
hot-air chamber of an incubator, such as physiologists employ, 
to which one of the very ingenious gas-regulators of Mr. I. 5. 
Page had been fitted (see Journal of the Chimual Saciely, 
January, 1976). In ths way the fluids may be kept at a known 
and practically constant tempcrature for an indefinite time. 





Lijuor Potassu as a Promoter of Lermentation in Boilad Urine. 


In the autumn of 1875 the author instituted some eapcriments 
to ascertain whether the fermentability of boiled urine, like that 
of many other fluids, could be increased by previously miaing 
with it a quantity of liquor potasswe sufficient for its neutraliza- 
tion. 

The experiments answered this question in the affimative. It 
was found that wine to which the above-named amount of liquor 
potassa had been added, would constantly ferment and sy arn 
with ovanisms within a few days after it: had been boiled ; 
though some of the same stock of urive in the acid state (that is, 
without the addition of any alkali) would when similarly treated 
in other respects, weinain barren. ‘The fact of the production of 
an increased fermentabilty in boiled urine by previeus neutratisa- 
tion was thus established. 

Further experiments were then instituted to throw Tight uy on 
the cause of such increased fermentability. It was desirable to 
ascertain whethcr (1) it was due to survival of germs in the boiled 
neutralised fluid, or (2) to the chemical influence of potash m 
initiating or helping to initiate the molecular changes Icadiny to 
fermentation in a fluid devoid of germs or other living matter, 

The mode of testing the relative validity of these rival inter- 
pretations scemed easy. It was only necessary to ascertain what 
the effect would be of adding boiled liquor potass., in proper 
quantity, after the acid urine had been rendered barren by boilmg 
it instead of adding it previous to the process of ebuilition. If 
fermentation occurred in the fluid thus ncutraliscd without ex- 
trancous contamination, the fist interpretation would obviously 
be neyatived, 

This crucial experiment was at fist tried with flasks plugged 
with cottun-wool, the plug in cach of them being penetrated by 
a closed plass tube containing the measured amount of liquor 
potassw, ‘lhe tubes having been drawn out to a capillary por- 
lion at the lowe: end, and bent at an obtuse angle, they could be 
easily broken by slight downward pressure against the bottom of 
the flask whenever it was desired to mix the liquor potass. with 
the boiled urine. This apparatus was very similar to that first 
made use of by Dr. William Kobeits in some experiments with 
hay-infusion (Phil. Trans. vol. clxiv. p. 474), in which he ob- 
tained opposite results from those now about to be recorded 
With urine. The latter fluid is, however, for several teasons 
More suitable than hay-infusion for trying such experiments. 

Several trials made with urine in this apparatus showed that 


its fermentability was just as much increased by adding boiled’ 


1quor potassa: after the urine had Leen boiled in the acid state, 
Ge Y adding the alkali previous to the process of ebullition. 
nbs 1 4 result was therefore quite opposed to the first interpreta- 
ae to the cause of the increased fermentability of neutralised 

The definite overthrow or establishment of this interpretation 
Was 5O important that it seemed desirable to try such experi- 
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ments again by some more riyid and certain method. 
author, therefore, devised a now 
which sealed retoits replaced the flasks plugged with cotton- 
woo], and in which the contents of the enclosed liquor-potas~ 
tubes could be more effectually heated, 

1t was first of all ascertained that accurately-neutralised urine 
holled ina retort and sealed whilst boiling, would ferment in a 
day or two if kept at a temperature of 122 [°,1 

This fact having been established, other retorts were charged 
with a measured amount of urine, and also with a small glass 
tube containing liquor potasse in quantity almost suflicient to 
neutralise the wine employed.? The glass tubes containing the 
liquor potassie had been drawn out at one end, sealed, and then 
immersed in boiling water for different period. before introducing 
them into the retocts. After each retort had been charged with 
wine aid a liquor potasse tube, its necl: was drawn out to a 
capillary point, the urine was boiled, and the retoit was hes- 
metically sealed before ebullition had ceased. Thas closed, the 
vessel was at once immersed with its neck downwards in a can 
of boiling water for from four to fifteen minutes, so as to expose 
it and its contents for an additionu period to a temperature of 
212° F. (100° C.), 

The urine was thus boiled in its unaltered acid state and 
sterilised. After the retorts had cooled the liquor potacse: was 
liberated from its tube in al] but one of the batcb, which was 
hept as a contiol experiment. The liberation was easily effected. 
It was only necessary to give the retort a sudden shake so as to 
drive the capillary neck of the encloscd tube against its side. 
The tube was thus broken and immediately (owing to the com- 
parative vacuum within the retont) the liquor potassx was sucked 
out and mised with the fluid which it was destined to neutralise. 

The result of these experiments was similar to those execute) 
with the plugged flasks and liquor-potasse tubes. The boiled 
caustic pota 4 added aftcrwards within the sealed retorts, caused 
the presvion ., barren fluids to ferment and swarm with Bacher 
The fluid in the control experiment remained pme, though after 
several days, or longer, it also could be made to ferment by 
brewhing the liquor-potass tube, and replacing the retort in the 
warm chamber. 

A ybibs of ratin: Orvgen by blsetralishs qwithtn the Clon 
Nitorts, NA feow other capaiments were made with retorts to 
which platinum electrodes had been fitted. ‘These contained, as 
before, measured amounts of urine, together with liquor potasse 
tulas, All the prelimintry stages were similar to those of the 
experiments above recorded; but just before bieaking the 
liqnor-potarse tubes im these further experments, oxygen aud 
hydrogen were hberated from the boiled urine by electrolysis. 

The result in the few experiments made was very 1emarkable. 
Under the combined influence of liquor potasss, oxygen, and 
the high temperature of 122° }*. (50’C.), the sterilised urime 
fermented and swarmed with Jucferia withiu the closed retorts 
in from 7 12 hours—that is, ina much shorter: time than would 
suffice for the occurrence of similar changes in unboiled urine 
fieely exposcd to the au. 


The 
mode of experimentation in 


Pehavieur af some Specintcity of unaltered eldd Crin unter le 
mreilucnee ef the Lhygh Ganaatng Tenfperatise of 122° FV, 
(50° C.). 

In the course of the jncwous experiments it was found that 
occasionally a specimen of boiled urine would ferment at a tem- 
perature of 122° F. without the addition of liquor potasse. ‘This 
was afterwards ascertained to occur invariably (with the urine 
experimented upon) when the acidity of the Muid was not higher 
than would be represented by six minims of liquor potassie to 
the ounce (or about 1} per cent.) Urines slightly more acicl 
than this sometimes did and sometimes did not ferment without 
liquor potassz ; but when the acidity exceeded wliat would be 
equivalent to two per cent. of liquor potassw, the fluid did not 
ferment under the influence of the hivh generating temperature 
alone. Urines of all degrees of acidity, however, were tound to 
ferment under the combined influence of heat and liquor potassie 
added afterwards, in the manner already detailed.? 


1 Though the boiled wine will ferment in retorts from which the air has 
been expelled by boiling, it will undergo this clunge more quickly if it i 1m 
the presence of purified or sterilised arr Ino the experiments now about to 
be described, however, it was much more convenient to use airless retorts. 

+ Asa slight excess in the amount of liquor petassey has been po oved to 
have a most restrictive influence when dealing with urine, it was found safer 
in these experiments not to provide liquor potassa: sufficient for full neutrab- 
zation. Many details on this subject are given in the memoir itst If. 

3 In the urine of highest acidity with which experiment has been marle, 
twenty minims of liquor potasse to the fluid ounce (about 4 per cent.) was 
required for neutralisation. 
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It was further asceitained that the acidity of some specimens 
of urine was lessened during the process ot ebullitiun (owing to 
the deposition of acid phosphates); and such urines boiled 
for six minutes were found to ferment in a much shorter time 
than when they were only boiled for three minutes. The pro- 
longation to this extent of the germ-destroying temperature 
actually hastened the subsequent process of fermentation. 


Interpretation of Results. 


The generally received belief that all Pacteria and their germs 
are killed by exposing them even fora minute or two to the tem- 
peratitée of 212° F. (roo°C.) has of late heen strongly reinforced by 
Prof. Tyndall. The fact, therefore, of the fermentation of some 
specimens of boiled acid urine, with the appearance of swarms 
of Bacteria, under the influence of the high generating tempe- 
rature of 122° F. (50° C), is inexplicable except upon the suppo- 
sition that fermentation has in these instances bcen initiated 
without the aid of living germs, and that the organisms first 
appearing in such fluids have been evolved therein. 

f the author’s further position (Proceedings of Royal Society, 
Nos. 143 and 145, 1573), that Sacter:a and their germs are killed 
in fluids whether acid or alkaline at a temperature of 158° 1°, 
(70° C.), is correct, then the occurrence of fermentation m the 
previously neutralised boiled urine would similarly disprove the 
exclusive germ-theory of fermentation and establish the occurrence 
of Archebiosis. 

Any difficulty which might have been felt by others in accept- 
ing the above interpretation of the results of these latter experi- 
ments—in face of the view held by M. Pasteur that some ac teria 
germs are able in neutral fluids to survive an exposuie to a heat 
of 212° F, (100° C.)—has been fairly met and nullified by the 
experiments (devised for the purpose), in which the urine was 
boiled in the acid state and subsequently fertilised by the addition 
of boiled liquor potassze. 

If we look at these Jatter experiments from an independent 
point of view, it will be found that this fertilisation of a previously 
barren fluid by boiled liquor potassie must be explained by one 
or other of three hypotheses :— 

ist Hypothesis, The boiled lignor potusse may act as a fer 
tilising agent because tt contams living germs.—owever improb- 
able this hypothesis may seem on the face of it, it has been 
actually disproved by many of the experiments recorded in this 
memoir. These expermments show that boiled Inyuor potasse 
will only act as a fertilising agent when it is added in certain 
proportions. [f it acted as a merc germ-containing medium, a 
single drop of it would suffice to infect many ounces, a gallon, 
or more of the sterilised fluid. ‘Ihis, however, is never the case ; 
it only fertilises the barren urine when it is added in a proportion 
dependent upon the precise acidity and quantity of the fluid with 
which experiment is being made. 

and Hyfothests. The fertilising agent may act by reviring 
germs hitherto presuited lo have hen killed in the boiled acid urine, 
—The acceptance of this hypothesis would involve a gerasal 
recantation of the previously received conclusion that “acteri 
and their germs are killed by boiling them in acid fluids. But 
such a recantation would be scarcely justifiable or acceptable 
unless based upon good independent evidence. 

The possibility, however, of accepting this second hypothesis 
is still further closed by the results of experiments in which a 
shght excess of liquor potassz was added to the boiled urine. 
Such fluids invariably remained barren. Yet it can be easily 
shown that the mere development and growth of acteria-germs 
may take place both quickly and freely in builed urine containing 
a very Jarge excess of Jiquor potassie.! It would seem that this 
agent mixed with boiled urine in quantity slightly more than Is 
needed for neutralisation, prevents the origzzatzon of living matter 
therein, although even when in considerable excess the same 
agent affords no obstacle to the development, growth, and multi- 
plication of germs purposely added thereto, 

In the face of these facts it would seem impossible to accept 
this second hypothesis, even if it had not been independently 
negatived by the great mass of evidence—lately reinforced by the 
experiments of Prof. Tyndall—to the effect that Bacteria and their 
germs are really killed in fluids raised for a few minutes to the 
boiling-point (212° F.). sties 

3rd Hypothesis, The fertilising agent acts by helping to initiate 
chemical changes of a fermentative character ina fiuid devoid vf 

© A mixture of one part of liquor potassz to seven of boiled urine poured 


into a bottle which has been washed with ordinary tap-water will, within 
forty-eight hours, swarm with Bacteria if it is kept at a temperature of 
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living organisms or living gerits.—ITf the cause of the fermenta- 
tion of the fluids in question does not exist in the form of living 
organisms or germs either in the fertilising agent itself or in the 
medium fertilised, then it must be found in some chemical 
reactions set up between the boiled liquor potasszx and the boiled 
urine. 


The experiments in which liquor potassve is added to urine in 
definite proportions before and after it has heen boiled with the 
result of inducing fermentation in the otherwise barren fluids, as 
well as those in which unaltered urme ferments under the influ- 
ence of the high generating temperature of 122° F. (§0° C.), all 
alike, therefore, point to the same conclusion, ‘They show, as 
other experiments have done, that an exclusive germ-theory of 
fermentation is untenable ; and they further show that living 
matter may and does originate independently during the progress 
of fermentation in previously germless fluids. 

As a result of the fermentative changes taking place in boiled 
urine or other complex organic solutions, many new chemical 
compounds are produced, Gases are given off, or these with 
other soluble products mix imperceptibly with the changing and 
quickening mother-liquid, in all parts of which certain insoluble 
products also make their appearance. Such insoluble products 
reveal themselves to us as specks of protoplasm, that is of 
“living” matter, ‘They gradually emerge into the region of the 
visible, and speedily assume the well-known forms of one or 
other variety of Bacteria. 

These insoluble particles would thus in their own persons 
serve to bridge the narrow gulf between certain kinds of “living” 
and of ‘‘dead” matter, and thereby afford a long-sought-for 
illustration of the transition from chemical to so-calied “ vital” 
combinations. 


Zoological Society, June 20.—Prof. Flower, F.R.S., vice- 
president, in the chair.—The Secretary exhibited a drawing of a 
fine species of Iruit-Pigeon of the genus Cur phopaga, living m the 
Society’s Gardens, which apparently belonged to C. paw/na, 
Bp. of Celebes andthe Sulu Islands, —Mr. Sclater 1ead extracts 
from letters received from Signor L. M. J)’Albertis and Dr. 
George Bennett, respecting M. 1)’Albertis’ proposed new expe- 
dition up the Fly River, New Guinea, and exhibited a small 
collect‘on of bird skins made at Yule Island and on the adjoining 
coast of New Guinca, by the last-named naturalist.—Dr A, 
Gunther, F.R.S., read a letter from Commander W. E. Cook- 
son, R.N., respecting the large tortoises obtained in the Gala- 
pagos Islands which had been recently deposited in the Socicty’s 
Gardens by Commander Cookson. ‘The living specimens had 
been obtained in Albemarle Island, those obtained in Abingdon 
Island having died before reaching this country. Dr. Gunther 
added some remarks on the specimens of tortoises and other 
animals collected by Commander Cookson, and promised a more 
detailed account on a future occasion. —Mr. G. ki. Dobsun read 
a paper on peculiar structures in the feet of certain specics of 
mammals by which they are enabled to walk on smooth per- 
pendicular surfaces, especially alluding to //yrax and the bats of 
the genus Z/yroptera.—A communication was read from Dr. J. 
5. Bowerbank, I. R.S., being the sixth part of his monograph of 
the silicio-fibrous sponges. —A communication was read trom the 
Rev. O. P. Cambridge containing a catalogue of a collection of 
-piders made in Egypt, with descriptions of new species and 
characters of a ncw genus.—A communication was read from 
Mr. W, T. Blanford containing remarks on the views of A, von 
Pelzeln as to the connection uo! the faunas of India and Africa, 
and on the mammalian fauna of Tibet.—A second communi- 
cation from Mr. W. ‘T. Blanford contained remarks on some of 
the specific identifications in Jr, Ginther’s second report on col- 
leetions of Indian reptiles obtained by the British Museum.— 
Mr. foward Saunders read a paper on the Sternime or ‘Lerns, 
with descriptions of three new specics, which he proposed to 
call Sterna tibetana, Sterna curygnatha, and Gygis nucrorhyncha, 
—Dr. Cunningham, of the University of Edinburgh, described a 
yeung specimen of a dolphin, caught off Great Gumsby, in Sep- 
tember, 1875. After pointing out the great difficulty expe- 
rienced in referring it to its proper place amongst the dolphins— 
thie difficulty arising chiefly from the unsatisfactory and even 
unreliable descriptions which have been given in this country by 
former observers—he came to the conclusion that he was justified 
in referring it to De/phinus albisostris, the differences being, in 
his opinion, merely those of age.—Mr. J. W. Clark read some 
notes on a dolphin lately taken off the coast of Norfolk, which 
he was likewise induced to refer to the same species,—A 
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+ ommunication was read from Mr. R. B. Sharpe, containin the 
‘fescription of an aprarently new species of owl from the Solo- 
esc Islands, which he proposed to call Minox solomonts. —Mr. 
4A. 1]. Garrod some notes on the anatomy of certain parrots.—Mr. 
IT. E. Dresser read the description of a new species of broad- 
billed sandpiper, from North-Eastern Asia, to which he gave 
the name Limicola sibirica,—A second communication from Mr. 
dresser contained the description of a newspecies of 7etracgallus, 
wliscovered by Mr. Danford in the Cilician Taurus, which he pro- 
‘posed to call 7. ¢auricus.—)r. A. Gunther read some notes on 
a small collection of animals brought by Lieut. L. Cameron, 
C.B., from Angola.—A communication was read from Lieut. 
R, Wardlaw Ramsay, giving the description of a fine new species 
of Nuthatch from Karen-nee, which he proposed to call Sv//a 
MALNA, 


Meteorological Society, June 21.—Mr. H. S. I¢aton, 
M.A., president, in the chair. The following papers were 
read :—QOn the climate of Scarborough, by ]*. Shaw. ‘The 
thermometers used were placed in a louvie-boarded case fixed to 
the north side of a wooden structure, having an open grass plot 
in front of them. The garden is about midway hetween the 
J north and south sides of the town, and 150 yards from the shore ; 
and as both residents and visitors are continually passing along 
this line, the observations may be taken as fairly representing the 
temperature of Scarborough as a watcring-place. The mean 
monthly temperatures based on the average of the past eight 
yeais are :— 





Jan., 388 April, 46°6 July, 60°4 Oct., 48°'2 
Fch., 39°7 May, 50°5 Aug., §8°9 Nov., 42°2 
} Mar., 41°6 Jum, 55°9 Sept., 55°! Dec., 39°0 








The mean for the year 1s 487°1, 


The maximum temperature on any day in July, the warmest 
month, does not eacced on the average, 78°°0; the highest in 
the eight years being 85°°5 in 1868. The mean of the cxtreme 
minimum temperature in the eight Januarys is 242 ; the lowest 
being 13°°3, which occurred on January 1, 1875. ‘The moderate 
and agiceable summer tem, crature is due to the close proximity 
of the town to the sea, which in the warmest month of the 
season 15 about 5° below that of the air. The autumn and 
winter temperatures are also much influenced by the sea on the 
one hand, and the shelter afforded by the surrounding hills on 
the other, The sea is about 5% warmer than the au in the 
autumn, and 3° in the winter, while,the prevailing winds are 
south-westerly and not fclt in their full force. ‘The annual rain- 
fall, on the average of the past ten years, is 28°29 inches, which 
falls on 167 days.—-Notice of upward currents during the forma- 
tion and passaye of cumulus and cumulo-stratus clouds, by Rev. J. 
-&:ompton. On Nov, 1, 1866, the day after the visit of the Prince 
and Princess of Walcs to Norwich, when the city was profusely 
decorated with flaps, the author, when walking close to the 
cathedral, was struck with the unusual fluttering of the flags on 
the top of the spire, which is 300 feet high. They were strean- 
ing with a strained, qu.vering motion, perpendicularly upwards. 
A heavy cloud was passing overhead at tle moment, and as it 
Dwsed the flags followed the cloud and then gradually dropped 
Myo comparative quietness. The same phenomenon was noticed 
€Veral times, As the cloud approached, the upper banners 
pan to feel its influence, and streamed towards it against the 
direction of the wind, which still blew as before, steadily on all 
below ; as the cloud came nearer the vehement quivering and 
straining motion of the flaps incieased, they began to take an 
upward perpendicular direction right into the cloud, and seemed 
almost tearing themselves from the staves to which they were 
fastened ; agam, as the cloud passed they followed it as they 
had previously streamed to mect its approach, and then dropped 
away as before, one or two actually folding over their staves. 
vie the other flags at a lower clevation did not show the least 
annuze™ Of disturbance.—Suggestions on certain variations, 
and diurnal, in the relation of the baromctric gradient to 
the force. 

finds that?! the wind, by Kev, W. Clement Ley. The author 
sradient ;1¢ mean velocity of the wind corresponding to each 
Ciee ai all fuch higher in summer than in winter. This is the 
4ong (though not equally) with all winds, with all 

lengths of value’ g! we easy : 
Values of actual apt radius of isobaric curvature, and with all 
the mean diurnal y'™etric pressure. The general character of 
Stations in the Tyg*mations of velocity, as these occur at the 
horary velocity c ish Isles, may be fairly inferred from mean 
inland stations, in Qe, ono, MAY be thus described :— At the 
: mer, a slight increment of velocity occurs 












about midnight. This is succeeded [by the morning minimu 
which takes place in most of the months examined a little ancy 
sunrise. The mean velocity then rises until 1 P.M., when the 
diurnal maximum is sometimes attained. A slight subsidence 
then commonly occurs, but the mean velocity rises again at 3 or 
4 ).M, and this second increment frequently forms the diyrn 
maximum. A great fall then takes place, which is more sly 
than the rise in the morning ; and the evening minimum, which 
is in most months the diurnal minimum, is attained about 
10 ».M. The mean velocity at I P.M. is, in fine and hot 
weather, more than double the 10 P.M. velocity in miles. per 
hour, and exceeds the diurnal mean by about one. CF 
winter the inflexions are very greatly modified. The” mid. 
night rise is not in all months traceable, and the subsequent 
diminution is not very great. The morning maximum occurs 
about sunrise. ‘The diurna) maximum takes place about 1 P.m., 
is less than double the minimum in miles per hour, and exceeds 
the mean of the day by about one-fifth only. -Average weekly 
temperature of thirty years (1846- 79) at Cardington, by John 
Maclaren.——De la vulyarisation par la presse des Observations 
meétéorologiques, by M. Harold Tarry. 


Physical Society, June 1o —Prof. G. C. Foster, president, 
in the chair.—Mr. W. J. Wilson exhibited and explained a 
reflecting tangent galvanometer which he has recently designed 
for the purpose of exhibiting the indications of the instrument to 
an audience, and so arranged that the divisions on the scale show 
without calculation the relative strengths of different currents, 
Tt should be observed at the cutset that this object cannot be 
attained by attaching a mirror to the needle as in the ordinary 
galvanometer, as the angle passed over by the reflected ray is 
double that thiough which the needle is deflected. In the 
arrangement exhibited, the beam of light after passing through a 
small orifice traversed by cross wires, is reflected vertically by a 
fixed mirror: the ray then passes through a lens, and is again 
reflected from a smal! plane mirror parallel to the fst, which 
is rividly fixed below a smajl magnetic needle. By this means 
the ray becomes again horizontal, and, since the light now falls 
on the second mirror always at the same angie, the extent of 
motion of the ray is identical with that of the needle, and, ff the 
scale be one of equal parts placed in the magnetic meridian, the 
indications on it will be proportional to the tangents of the 
angles, and therefore to the strengths of the currents. The 
ncedle and mirror are suspended by a silk fibre, and a bent strip 
of aluminium, the ends of which din into water in an annular 
trough, is attached to the needle in order to check sts oscilla- 
tions. <A series of observations taken with varying resistances 
introduced intothe current, showed that the indications are very 
reliable.—Mr. 5. P. Thompson then exhibited an ele tromotor 
clock made by Mr. W. Hepworth, of Yoik, and provided 
with a commutator of Mr. Thompson’s design. This part 
of the instrument is very simple, and reverses the current 
at each single oscillation by means of two light springs 
resting on inclined planes. The motion of the pendulum «lives 
the train of wheels by a modification of the gravity-escapement, 
and a very small battery-power is sufficient.—T’rof. G. Fuller, 
C.I., exhibited and desenbed his ‘* electric multiplier,” an in- 
strument which may be looked upon as an autoniatic electro- 
phorus. An insulated plate of vulcanile is suppored in a 
vertical position, and on each side of it is an insulated metallic 
plate, and these can be moved together to and from the vulcanite 
by 10tating a handle. When these plates are far apart, two 
metallic arms provided with points are made to pass one on cach 
side of the vulcanite plates. One of these is insulated, and is 
povided with a rod terminating in a knob, which at a certain 
point in iis path almost touches the metallic plate on the oppo- 
site side of the sheet of vulcanite. The other arm is in connec- 
tion with the earth. The action of the instrument is as follows. 
A charge of, say, negative electricity, having been given to the 
insulated arm, it is passed over its face of the vulcanite, while 
positive is drawn up from the carth and thrown upon the oppo. 
site face by the uninsulated series of points. These arms are 
then removed, and the two metallic plates are brought into con- 
tact with the vulcanite. Call the side of the plate charged with 
negative electricity A, and the other 3. The negative of A in- 
duces positive on the near face of its metallic plate and repels 
the negative. This passes, by a strip of tin-foil joining the two 
faces of the vulcanite, to the other metallic plate neutralising its 
free positive, and when the plates are moved away {rom the vul- 
canite, that from A is charged with positive, and that from & 
with negative, Before reaching its eatreme position this latter 






< Ls 
unicates its charge to the insulated arm by the brass knob, 
he electricity is then distributed over the face a. At the 
ite path bk is momentarily connected to earth. It will be 
evidetifhat the effect of again bringing the plates in contact is 
to merease the charge of positive electricity on the metallic 
a apposite the face A. With the small model exhibited, 
tof, Puller has frequently obtained sparks an inch in length.— 
Prof-dsuthrie then exhibited and employed Prof. Mazh’s appa- 
ratus for sound refleaion, which is one of an interesting series of 
‘appliances designed by him for the demonstration of certain 
f al principles in physics. It consists of a mathemati- 
elliptical tray, which is highly polished and provide 
se-fitting glass cover. The tray is covered with pul- 
verised dry silicic acid, and a Leyden jar frequently discharged 
between two small knobs at one of the foci, when the silicic 
acid arranges itself ir fine curves around the other focus. 
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Entomological Society, June 7.—Prof. Westwood, presi- 
dent, in the chair.—Mesors. A. A. Berens, A. 11. Swinton, and 
C. M. Wakefield were elected ordinary members. —Mr, Douglas 
made some finther remarks on the ‘‘Corozo Nuts,” known as 
“ Vevetable Ivory” exhibited by him at the last meeting, which 
were attacked My a beetle of the genus Caryoborus. Mr. 
Mclachlan, in connection with the above, eahibited the 
nuts of a species of Caryoborus (C. dacérzs) forwarded to 
him by Prof. Dyer. In this case eacn nut served as food for a 
single larva only, which bored in it a cylindtical hole of consider- 
able size and depth ; whereas the former nuts wete infested with 
several larvie in each nut.—The President exhibited the larva of 
an Australian species of Hepialus, from Queensland, bearmeg a 
singular fungus, with four or five bianches issumy from the back 
of the neck and the tail ; also a fungus growing out of the back 
of a Noctua pupa.--Mr. Mclachlan, on behalf of In. Ather- 
stone of South Aftica, exhibited a couple of very sinvular 
Orthopterous insects (belonging to the Acrydiida), which in 
colour and in the pramwated teature so esactly inumickhe 1 the 
sand of the district as to render it almost impossible to detect 
them when at rest. The insect was supposea to approach the 
/ fe seutearis, Walker. —The President read descriv- 
tignigg exhibited drawings of two very sinpular forms of 
Coleoptera from Mi. AR. Wallace’s private collection. Fur 
the first, which beonged to the Teicphori fe, he propuse lb the 
gencric name s\stychina, remarkable for the form of the terminal 
joints of the antennz in one sca, which were modinicd with what 
appeared to be a prehensile apparatus, differing from anythiog 
known In the insect world, but of which some analogous form>s 
were found to occur amony certain Intumostracous Crustacea, 
The other pertained to the Cleride, and was nained Aniso- 
phylius, dittering from all known becitles by the eatremely 
elongated branch of the ninth joint of the antenna.—Mr, South 
read descriptions of new species of ILymenoptercus imsects from 
New Zealand, collected by Mr. C. M. Wakefield.---Mr. J. S. 
Baly communicated descriptions of new gener. and species of 
Halticina.—Dr. Suarp communicated deserpttons of a new 
genus and some new species of Staphylintda: trom Mexico and 
Central America, collected by Mr. Salvin, Mr. Flohr, and Mr, 
Belt.—Part 1. of the Transactions for 1876 were on the table. 
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Academy of Sciences, June 19.—Vice-Admiral Varis in the 
chair.—The following papers were read :—Theorems relative to 
curves of any order and class, in which are considered couples of 
rectilinear segments haviny # constant product, by M. Chasles. 
Experimental critique on glycemia (continued), by AM. CL Bernard. 
He illustrates these three points :—1. Sugar is rapidly destroyed 
in the blood after its extraction from the vessels. 2. Within the 
vessels, after death, sugar disappears rapidly. 3. In the living 
animal, the saccharine richness of the blood oscillates constantly. 
~—QOn the cause of the movenients in Crookes’s radiometer, by 
M. Govi. He rejects the idea of an impulsive force of light, and 
of thermal currents of gas in the receiver; the causes he 
assigns being the dilatation by heat, or condensation by cold, of 
gaseous layers which all bodies retain at their surface, even in 
an absolute vacuum. It should be possible to obtain sensible 
radiometers, by heating the vanes, during the action of the 
mercury pump. M. Fizeau said the constant motion, for as long 
as an hour, of a radiometer placed in the centre of a circle of 
candles, was against this hypothesis.—Examination of new 
methods proposed for finding the position of a ship at sea, by 
M. Ledieu.—On the existence of mercury in the Cevennes, by 
M. Leymerie. In 1843 he had evidence that liquid mercury 
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had been met with near a village at the foot of the Jurassic 
plateau of Larzac, was injurious to vegetation, was used to cure 
sheep disease, &c.—The plague in 1876; prophylactic measures, 
hy M. Tholozan.—M. Pasteur presented a work entitled 
‘* Studies on Beer: its Maladies, and their Causes ; Process for 
rendering it Unalterable, with a New Theory of Fermentation.” 
—Influence of temperature on magnetisation, by M. Gauggin. 
Allevard steel and ‘Sheffield steel undergo nearly the same §7- 
manent modification when subjected to the same alternationsiof 
temperature, but the éevzporary modification is much greater &#r 
the Sheffield steel than for the other. The coercive force 
diminished by variations of temperature. The inductive action off 
a bobbin diminishes when the temperature increases,—I°xtension’ 
of the principle of Carnot to electric phenomena; general 
differential equations of the equilibrium of the movement of any 
reversible electric system, by M. Lippmann.—Letter to M. 
IDumas on experiments on the use of sulphide of carbon and 
sulphocarbonates, by M. Delachanal.—A letter from MM. 
Weyprecht and Wilczek was read, explaining their project for 
scientific exploration of the arctic rezions.—-Differential electro 
actinometer, by M. Eporoff. Two of Edmond Becquerel’s 
actinuincters are arranged one above another in a common box, 
so that the current of the one is neutralised by that of the other, 
and a nnrror galvanometer is interposed in the circuit. Mach 
actinometer is a parallelopipedal box of glass with two opposit 
sides of hardened caoutchouc, and sliis with silver plates § 
them. The outer box has shits to correspond, the width 
which can be varied, ‘The absoibing body to be studied 1 
place { between the lrht and the sli couesponding to one of the 
acunumeters, and the galvanoniter not}d when one and when 
both of the actinometers are i activa. —hesearches on the com- 
mercial analysis of raw suzais, by MM. Riche and Bardy.— Ona 
new class of colouring matter, by M. Lauth. ‘Phe first source of 
these has been the aromatic diamines obtained in reducing the 
nitrated derivative of acetylic combination of organic bases.—On 
some derivatives of isuxylene, by M. Gundelach.—On the spiro- 
phore, an apparatus for recovery of the asphyxiated, especially for 
drewnlng persons and new-born infints, by M1. Woillez, (W 
noice this elsewhere, )—-Graphic study of movements of th 
brain, by M. Salivtrc. Into an onfice of the craniuin is inserle 
a glass tube, with caoutchouc stupper abuve, traversed by 
smaller glass tube, which 3s conaected with a lever and dru 
arrangement (of the Marey type) Water is poured in till i 
reaches about the middle of the small tube ; its oscillations (fro 
the brain surface) allect the reyi:tering lever. Among othe 
results, the respiratory oscillations, observed simultaneously i 
the brain and the vertebral column, are synchronous. Artifici 
respiration reverses the order of oscillations, the hquid rising i” 
inspiration, falling in expiration, Attitudes have a great infly 4 
ence. In efforts of any hind the oscillations are much increaser “+ 
—Contractile vacuules in the veyzetable kingdom, by M. Maupas. 
The contractile vacuole has been regarded as a characteristic of 
animality. But various recent facis are agunst this. M. Maupas 
describes contractile vacuoles he has foand in macrospu. 2s of 
the algz, ALicrespora foccosa, Thuret, and Olothrix cartwbilss, 
Kutzing (both in Algeria).—The mineral of uickel, in Ne 
Caledonia, or “ Garmierite,” by M. Garnicr.—On nitrated alizagg- 
rine, by M. Rosenstiehl 
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THE UNIVERSITY OF MANCHESTER 


I. 

W E have already alluded to a recent movement for 

procuring a University Charter for the Owens 
College, Manchester. While this took its origin in the 
teaching staff of the college, it has now, we believe, 
spread beyond these limits, and is at present engaging 
the earnest attention of the governing body of that institu- 
tion. A pamphlet, drawn up by the members of the senate, 
and embodying their views, has likewise been sent to some 
of the most eminent men of the country, and replies have 
been reccived on the whole decidedly favourable to the 
object. 

Under these circumstances we may be pardoned an 
attempt to discuss, howevcr imperfectly, the present state 
of the higher education of this country, and to point out 
in what direction, and according to what principles, an 
improvement of the system may, in our opinion, most 
properly be brought about. 

We shall therefore begin by a definition. Let it be 
understood that when we use the word University, we 
mean an institution in which, as far as training is con- 
cerned, the higher education of the whole man is contem- 
plated. Now this means more than mere intellectual 
training—far more than mere intcllectual instruction—for 
it means such a training as will turn outa man of high 
cultivation in all his powers—one able to take a leading 
part in the progress of his race. Such a cultivation has a 
four-fold aspect, moral, intellectual, social, physical. It 
may perhaps be giving unduc prominence to this latter 
element, to insist upon the ncighbourhood of a censider- 
able river as a s#re gud xox in founding a University, but 
this is only an extreme cxpression of the views cnter- 
tained, we doubt not, by the authorities of Oxford and 
Cambridge, that a University should contemplate the 
physical training of its undergraduates, as well as 
what we call training in its higher forms, If these 
be the true functions of a University, it is almost 
superfluous to say that such an institution, in common 
with everything possessing vitality, must be constantly 
1eforming itself, so as to adapt its training to the ever- 
varying and ever-advancing requirements of the age; 
and it is most certainly the part of a wise Government to 
consider how far the present institutions of our country 
meet its educational wants, and if they do not, to consider 
whether they cannot with propriety do something to 
supply these legitimate requirements. 

Now this at once leads us toask in the first place, What 
are the most distinguishing characteristics of the prescnt 
age, or rather, perhaps, in order to limit our inquiry, of 
the British citizen of the age? what are, in fine, the 
©ssential conditions which the statesman must not ignore, 
but by which he must consent to be guided in all his 
attempts to legislate on the question? 

In the first place, he cannot ignore what may be termed 
the religious difficulty. Perhaps, roughly speaking, about 
half the inhabitants of the country may be regarded as 
attached more or less to the Church of England, while the 
other half differ more or less widely from the tenets of that 

Vol. XIV.-—No, 350 


225 


a 





Ae, cor Se Attn 


Church. Here it is evident that this difference of opinion 
does not imply any want of interest in religion, but the very 
reverse, What it does indicate is the line that raust be 
pursued in all future legislation on the subject. The 
statesman must deal with men as they are, and in conse- 
quence of this difference he cannot afford, and indeed he 
will not attempt, to place the higher education of the 
country in the hands of one religious body, however 
powerful, whether this be the Church of England on the 
one hand or the positivists on the other. Such a policy 
may have been possible, perhaps even desirable, a couple 
of centuries ago, but it is neither possible nor desirable 
now. 

In the next place, the statesman cannot ignore the 
fact that certain branches of knowledge and their appli- 
cations have developed of late years in a very wonderful 
manner, so as almost to fix a new epoch in the progress 
of our race. The present is eminently the scientific age 
of the world. 

Again this wonderful progress of scientific knowledge 
has added greatly to the wealth of the nation, especially 
in its larger centres of industry, and there is in conse- 
quence a very persistent and most praiseworthy cry for 
increased facilities for higher cultivation. Nor is this cry 
limited to scientific culture alone, in which case it would 
be less praiseworthy ; but it embraces general cultivation, 
having, however, especial reference to these recently- 
developed branches of knowledge which have made our 
great cities what they are, and in which progress is nece.- 
sary to a continuance of their well-being. 

Now these inevitable conditions are not merely destined 
to i:cgulate all future steps that may be taken for the 
spread of higher education, but they have already 
modified the position of the present institutions of our 
country, and besides this they are cven now deter- 
mining the action of Government in a variety of ways. 
The increased endowment of research, the loan collec- 
tion of scientific instruments, and other devclopments 
which these will inevitably bring about, are indications 
that our present rulers are very much alive to the true 
welfare of the country. We are, however, here engaged 
rather with the future of the highcr education, and we 
shall now show in what manner the principles we have 
dwelt upon have already modified our existing Uni- 
versities, 

To make this clear, let us begin by a brief description 
of the chief Universities of England and Scotland, and 
for this purpose we may confine ourselves to the two 
great English Universities, the four Scotch Universities, 
and the University of London. 

The two great English Universities have come down to 
us from a time when the people of England practically 
thought alike on religious matters. Until recently these 
institutions bore all the marks of ‘this ancient unity, inas- 
much as they only gave their degrees and Fellowships to 
members of the Church of England. But it is well known 
that by recent enactments, not only degrees, but Fellow- 
ships may be held by those who are not members of the 
national Church. Nevertheless, while open to all, these 
Universities yet retain an especial relation to the Church 
of England, and we believe there is no widespread wish 
to see the connection violently altered. 

In many respects these Universities are institutions 
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of great excellence, while in some respects they are 
altogether unique. In principle they embrace a very 
complete system of culture, in practice, however, it is 
found that their system is more especially adapted to the 
wealthier classes of the community. Judging of a tree 
by its fruits, we must not forget what a brilliant galaxy of 
statesmen, divines, philanthropists, and men of the 
highest general culture, have owed their training to these 
great Universities. It is when we come to strictly scien- 
tific professions, such as medicine and chemistry, that the 
deficiencies of these institutions begin to appear ; neither 
Oxford nor Cambridge has turned out an appreciable 
number either of distinguished physicians or distin- 
guished chemists. Those who are desirous to become 
proficient in these branches of knowledge almost in- 
variably go elsewhere. The same may perhaps be said 
of the science of enginecring. 

It has been proved a gieat misfortune to the country 
that these two Universities have unwanantably neglected 
the scientific training of their graduates. Nor is it un- 
true to say that in the past gencration they have produced 
statesmen of unquestionable eminence, but yet profoundly 
ignorant of the scientific requirements of their country. 
It is only now, after a somewhat prolonged agitation, that 
the minds of the rulers of this country are becoming awake 
to the paramount value of science in the development of 
our resourccs, 

Let us now briefly consider the four Universities of 
Scotland These institutions educate a fur larget p1opor- 
tion of the people of Scotland than Oxford and Cam- 
bridge do of the English people. They are the training- 
schools i1ather of the middle than of the upper classes of 
the community. They excel in those branches in which 
Oxford and Cambridge are deficient, and they are defi- 
cicnt in those respects in which Oxford and Cambridge 
excel, Good medical men and men of good acqurements 
in va1ious branches of science are produced by these 
Universities, but the accomplished scholar or mathema- 
tician is not produced—at least toany great extent. Nor, 
so far as we are aware, is any attention given to the 
physical training of the undergraduates. The Scotch 
Universities are not now connected with the Established 
Church of Scotland, except in the fact that thcre is a 
theological faculty attached to each of them, and that 
the Church of Scotland looks to that faculty alone for 
the theological training of its ministers. They are in the 
habit, however, of giving theological degrees with praise- 
worthy impartiality to eminent divines in all the some- 
what numerous divisions of the Presbyterian Church, 
and occasionally to English Nonconformists. 

The University of London is different from all these, 
inasmuch as it is entirely unconnected with any religious 
denomination. It had its origin, if we mistake not, in the 

wish to give degrees to those who, from adverse circum- 
stances, had been unable to receive a University education, 
but who were yet possessed of the requisite information 
implied in a degree. 

At the present moment a large number take advantage 
of this institution, and we believe that nearly 700 can- 
didates presented themselves at the recent matriculation 
examination. Of these, however, the great majority are 
not unattached students, but are probably connected with 
some metropolitan or provincial college that has not the 
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power of granting degrees. Thus the University of London 
is at present the degree-giving body for the alumni of a 
considcrable number of colleges scattered throughont the 
country, and in virtue of this position it has a very great 
influcnce in regulating the studies at those institutions, 

We have thus briefly described the present position of 
the higher education of this country, and it remains to 
consider in what respect the present system is deficient 
and how this deficiency may be remedied, consistently, of | 
course, with those conditions which we have stated, and 
which no legislation can possibly ignore. This, however, 
must be reserved for a future occasion. 
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GALILEO AND THE ROMAN COURT 


Galileo Galilei und aie Romische Curte. Von Karl von 
Gebler. (Stuttgart, 1876, London: Trubner and Co) 


- ee work supplies a continuous and detailed narra- 

tive of the circumstances under which Galileo in- 
curred the hostility of the dominant party at Rome at 
the opening of the seventcenth century, and was by their 
influence denounced to, and ultimately tried and con- 
demned ly, the supreme tnibunal of the Inquisition. An 
Appendix contains the text of the principal documents 
1eferred to in the body of the woik. The whole forms a 
volume of rather more than 400 pages. 

Such an undertaking, though it may, at first sight, 
appear a mere piece of surplusage to those who know how 
extensive is the already caisting Galileo literature, 1s 
yet abundantly justified by 1ecent events, Wihithin the 
last ten years’ originat’dBeomients published in France 
and Italy, and Geiman critical xesaarches based upon 
them, have completely overthrown the view hitherto held 
by the most compctent writers on this subject, and com- 
pelled the adoption of a diametrically opposite conclusion. 
All previous narratives of the trial of Gahleo are thus 
necessarily superseded, and its history must be cntrely 
re-written. Without attempting to explain the nature of 
the evidence which has biought about this change of 
view, a task much beyond my present limits, I propose to 
state wheicin the change itself consists, and to what 
extent the opinions hitherto held concerning the conduct 
of the prisoner and of the Couit are affected by it. 

The essence of the charge against Galileo was, as we 
learn from the sentence finally pronounced, that after 
having been formally prohibited by the Inquisition from 
defending the Copernican theory, he had, in his Dialogues 
on the two rival systems of the universe, openly contra- 
vened this order, and so committed a clear act of contu- 
macy, or, as we should call it, contempt of Court. On the 
question whether the accused had actually defended 
Copernicanism in his Dialogues, modern writcrs were able 
to form an independent judgment by the study of his 
incriminated work; but the statement about the injunc- 
tion personally laid upon him by the Inquisition rested 
solely on the assertion of the Court itself, unsupported 
by one tittle of corroborative evidence. It is therefore a 
remarkable circumstance, and no bad illustration of how 
much may be done by strong asseveration, that the best 
historians, including some by no means antecedently 
inclined to repose a child-like confidence in the veracity 
of the Holy Office, one and all accepted its statement 
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on this decisive point as representing an undoubted 
historical fact. As Galileo’s advocacy of Copernicanism 
was indisputable, the gratuitous admission of the second 
premiss of the Court necessarily also involved its con- 
clusion, viz., that it had a right to punish the philosopher 
for his transgression of its command. Such accordingly 
was the practically unanimous verdict of historians. 

Up to 1867 no portions of the procecdings in the case, 
except the sentence and form of recantation, had been 
made public in a trustworthy shape ; but in that year M. 
de PEpinois was permitted by the Roman authoritics to 
publish zz ex/enso the greater part of the original trial- 
record preserved in the archives of the Inquisition. A 
mass of fresh evidence thus became generally accessible, 
and was further increased by the publication in 1870, by 
Prof. Gherardi, of a second set of original documents 
bearing on the trial. It now became possible to check 
the statements of the tribunal by reference to the docu- 
ments which it employed, and to the defence and deposi- 
tions of the accused. This was done by Dr. Emil 
Wohlwill, of Hamburg, who, in a pamphlet published in 
1870, showed that such a comparison lIcd straight to the 
conclusion that the personal injunction asseited and 
relied on by the Inquisition had never been actually 
delivered to Galileo. Wohlwill supports this position by 
a mass of corroborative testimony extracted, with singular 
acuteness and ability, from Galileo’s works and letters, 
and thus renders his case perfectly irresistible. These 
new results, striking and interesting as they obviously 
are, have attracted but little notice on the Continent, and 
an account of them given by me in a Friday evening 
lecture at the Royal Institution! constitutes, I beheve, 
the only public attention they have received in this 
country. 

As the charge advanced against Galileo was, after all, 
only formal and technical, his cxoneration from it will 
hardly be considered as affecting in any considerable 
degree the estimate hitherto formed of his conduct in the 
matter, exccpt indeed by those persons who consider 
unhesitating obedicnce to the will of a Roman Congrega- 
tion as the duty of every right-thinking man. Unfor- 
tunately too, the nature of his answers under examination 
must influence opinion more considerably in an unfavour- 
rable direction. Not only did Galileo deny on oath having 
ever held the Copernican doctrine ; he actually offered to 
write another Dialogue in refutation of the arguinents 
in favour of the condemned tenet to be found in his former 
work, and protested his belief in the old Ptolemaic hypo- 
thesis as “most true and indubitable.” Much allowance 
ought unquestionably to be made for an infirm and terror- 
stricken old man, but, even so, there remains an amount 
of really gratuitous insincerity on which it is painful to 
dwell, though it would be disingenuous to pass it over in 
silence. 

As to the course pursued by the condemning tribunal, 
there can be little or no doubt that it deliberately lent 
itself to perhaps the most nefarious practice of which a 
judicial body can be guilty, namely, the admission of 
evidence known both to be false and to have been fabri- 
cated for the express purpose of securing a conviction 
which could not be compassed by fair means. ‘The theo. 
logical antagonists of the H oly Office have, no doubt, over 
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and over again charged it with atrocities of this and 
of every other description, but I know of no instance save 
the present in which it has been convicted of such an 
enormity out of the mouth of its own records. 

Thus much of introduction appeared indispensable in 
order to define the point of view from which the volume 
in hand is written. Herr von Gebler regards the con- 
clusions of Wohlwill as so firmly established, that his 
duty as an historian is no longer to discuss or defend 
them, but to weave them, together with the pre- 
viously known facts of the case into a succinct narrative 
arranged in the order of time. Even to summarise the 
contents of his volume would be to attempt a fresh Life of 
Galileo. All that can be done here is to draw attention 
to a few of the salient incidents as they are presented in 
Von Gebler’s pages. 

It would secm that it was the Jesuits who, from 
beginning to end, were responsible for the persecution of 
the philosophcr; and, most unfortunately for him, he 
quitted the service of the only State in Italy which could 
have enabled him to defy their machinations at the very 
time when its protection began to be urgently needed. 
Oppressed by the amount of lecturing and teaching in- 
cumbent upon him as Professer at Padua, and anxious, as 
it would seem, to illustrate in his own person the benefits 
to be derived from the * endowment of original rescarch,” 
Galileo applicd for, and after some negotiation obtaincd, 
the post of first Mathematician about the person of the 
Grand Duke of Tuscany, which he hoped would secure 
him uninterrupted Icisure for the prosecution of investi- 
sation and discovery. Von Gcbler comments as follows 
on this calamitous step :— 


“ In spite of all the great advantayes which this new post 
brought him, Galileo made a thoroughly bad exchange 
when he quitted the free territory of the Venetian re- 
public in order to commit himself to the doubtful protec- 
tion of a sovereiyn who, though personally very well 
disposed towards him, was young, vacillating, and, moie- 
over, completely under the control of Rome. It was 
essentially the first step in the course which led Galilco 
towards his doom. Complete freedom of teaching existed 
actually in the Venetian Republic; nominally only in 
Tuscany. In Venice politics and science appeared 
guaranteed against Jesuit intrigues, for when Paul V. 
bad thought fit to lay the uncompliant Republic under an 
Interdict (April 13, 1606), the Fathers of the Society of 
Jesus had to submit to immediate and permanent expul- 
sion from its territory. In Tuscany, on the other hand, 
where the Order was thoroughly at home, its mighty 
influence lay heavy on all that touchcd its interests, and 
especially therefore on politics and science. Had Galileo 
never forsaken the fresh healthy air of the Free State, in 
order to breathe a close Rome-infected Court atmosphere, 
he would, there is every reason to believe, have escaped! 
the subsequent persecutions of Rome, inasmuch as that 
same republic which, but shortly before, had not allowed 
itself to be intimidated by the papal excommunication 
plonounced against its Doge, its Senate, and its entuc 
Government, would assuredly not have delivered up one 
of its University professors to the vengeance of the 
Roman [nquisition.” 


The period of private controversy during which the 
question at issue between the old and the new astronomy 
was forced, against the wish of Galileo, from a scieutific 
to a theological mode of discussion, is very fully described 
by our author, who gives many amusing instances of the 
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ludicrous manner in which the Aristotclian philosophers 
attempted by @ Zrioré logical considerations to disprove 
the reality of the celestial appearances revealed by the 
telescope, and “as by magical enchantments to conjure 
them out of the heavens.” So far as the ¢ruth of the 
Copernican theory was concerned, these individual skir- 
mishes were put an end to by the peremptory decree of 
the Index Congregation (March 5, 1616), which reduced 
the revolutionary theory, for all Roman Catholic astro- 
nomers, to the level of a mere hypothesis, convenient 
indeed for the representation of phenomena, but not 
corresponding to actual external facts. This, the un- 
doubted scope of the decree, which has escaped most 
previous writers, is carefully stated by von Gebler. The 
point is one of much interest, since the repressive atti- 
tude then taken up was not finally abandoned until as late 
as 1820. Two hundred years of astronomical rescarch 
were needed to break down the unyielding Papal zon 
Possums. 

The appearance in 1632 of Galileo’s Dialogue on the 
Ptolemaic and Copernican systems was the signal for the 
final catastrophe. Its high significance is well brought 
out in the following extract :— 


“The book contains far more than the title promises, 
for the writer has, in connection with his discussion of 
the two great systems of the universe, introduced a recoid 
of almost every important result obtained by him durmg 
nearly fifty years of scientific research and discovery. 
The author shows himself determined to adopt a style 
which should appear not eaclusively calculated for scholars, 
but, on the contrary, intelligible and even highly attrac- 
tive for every really educated man. The essential object 
of the book was to spread abroad as widely as possible 
a clear recognition of the constitution of nature in its 
absolute and final form. That this object was so suc- 
cessfully achieved 15 attributable not mercly to Galileo’s 
philosophic, but, in the first instance at least, perhaps 
even more to his literary eminence. The external form of 
the work was in itself most happily chosen. ‘There is not 
a trace of the dryness of a systematic treatise in which 
proof succeeds proof with a wearisome monotony, hardly 
rclicved by a single pause. On the contrary, the facile 
lively form of dialogue so tolerant of digression, gave the 
author full oppoitunity to develop his impetuous elo- 
quence, his singular power of reasoning, his biting satire 
—in short, his special and brilliant style.” 


Next let us observe the effect of thc wo1k on the enc- 
mies of its author :— 


“Galileo, as onc of the most momentously effective of 
pioneers, was in a high degree obnoxious to the Jesuits, 
and members of the order had repeatedly been signally 
worsted in scientific conflicts with the great philosophcr, 
a circumstance by no means fitted to dispose the Fathers 
of the Society more favourably towards him. As soon 
as they recognised that in his latest work he had em- 
ployed an immense array of facts and an overwhelming 
force of argument for the destruction of the fundamental 
principles of the old school, in order to build up with an 
inexorable logic the modern edifice upon its ruins, the 
Jesuits set all their levers to work to secure the suspen- 
sion of the revolutionary book, and later, to bring about 
the ruin of its dangerous author. A prosccution before 
the Inquisition was their most convenient, indeed pro- 
bably their only possible weapon.” 


The notion, still entertained by some writers, that 
nothing really serious was meant by the trial, but only 
the settlement of a point of ecclesiastical etiquette, is 
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totally dispelled by the evidence stated in von Gebler’s 
narrative. We see Galileo completely panic-stricken on 
first receiving the summons of the terrible tribunal, en- 
deavouring in every possible way to keep out of its grip, 
and only finally complying when the Court had actually 
issued its writ to have him brought up to Rome zz trons. 
We sec the Grand Duke of Tuscany writing autograph 
letters to the Cardinals who were members of the Holy 
Office, begging for a favourable consideration of his 
servant’s case. We sce the Pope himself in a fit of un- 
governable fury against Galileo ;—fury so intense that the 
Florentine Ambassador, who had provoked it by defend- 
ing the philosopher, precipitately dropped the subject, 
“lest he too should be charged with heresy by the Holy 
Office.” During the slow progress of his case in Rome, 
(ralileo was unquestionably treated with quite exceptional 
favour, in being allowed to reside in the house of the 
Ambassador except during the days of his actual examin- 
ation, and even then lodged in comfortable rooms in the 
apartments of the Commissary Tiscal, instead of in the 
ordinary prison. Of what took place during the examin- 
ation we are not completely informed, That the prisoner 
was threatened with the torture is certain ; whether it was 
actually inflicted is stilla moot point. Von Gebler very 
confidently maintains that it was not, and his reasoning 
at least proves that, if employed at all, it must have been 
but slightly. 

The closing portion of the narrative presents a dismal 
picture of years lingered out amid severe physical suffer- 
ing under the stony-hearted supervision, constant petty 
interference, and reiterated thieats of the Holy Office, 
And when at last the old man dies, blind and helpless, 
buf sexrqynded with a glory destined to outlive that of 
popes and ehrenmmts, fhe Inquisition is seen nervously 
bustling about to prevent any memorial being erected to 
the great astronomer, “lest the good be scandalised,” or 
if that could not be achieved, at least to secure that 
neither in the inscription nor in the oration pronounced 
at the grave, “ words should occur injurious tothe repu- 
tation of this tribunal.” 








“The feeble Duke of Tuscany did not venture to dis- 
regard in the smallest deyree these unamiable Papal 
wishes, Even the last directions of (G:allco, that he 
should be laid in the tomb of his ancestors in the church 
of Santa Croce at Florence, were not respected. The 
insignificant side chapel of that church, called the capella 
del nowsiato, received the mortal remains of the great 
departed. Hus body was there buried quictly and with. 
out public ceremonial in accordance with the will of Urban 
VIII. No memorial, no inscription marked his last 
resting-place. But, do what Rome would to wipe out the 
memory of the famous philosopher, she failed in her 
attempt to bury in the same grave with his lifeless corpse, 
the immortal name of Galileo Galilei.” 


Herr von Gebler has performed his task with meri- 
torious zeal and conscientiouslabour, Hes scrupulously 
accurate in his use of authorities, and shows a fixed deter- 
mination—no small merit in a biographer of Galileo—not 
to exchange the standing-ground of histcry for the quick- 
sands of ecclesiastical controversy. His narrative is clear 
and readable, though not free from a tendency to diffuse- 
ness and verbal redundancy which are more sharply 
criticised in England than in Germany. On one point 
only does he appear to me open to any scrious censure, 
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yiz., in the amount of recognition which he has assigned 
to the principal pioneer in the department of history 
on which he writes, I mean, of course, Dr. Wohlwill. 
Without wishing to imply that von Gebler has inten- 
tionally minin.ized the credit he has given to Woblwill, I 
certainly think that a person acquainted with the latter’s 
pamphlet only by the former’s references, would form an 
inadequate conception of the extent to which its few and 
unassuming pages have supplied both materials and 
suggestions since incorporated and turned to account in 
the present work. SEDLEY TAYLOR 
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MARGARY’'S JOURNALS AND LETTERS 


The Fourney of Augustus Raymond Margary from 
Shanghae to Bhamé, and back to Manwyne, YVrom 
his Journals and Tetters. With a bricf Biographical 
Preface, and concluding Chapter, by Sir Rutherford 
Alcock, K.C.B. Portrait and Map. (J.ondon: Mac- 
millan and Co., 1876.) 


faa publication of these journals and letters can only 

serve to confirm and deepen the general regret felt 
at the untimely fate of Mr. Margary. After looking at 
the manly, yvenial, and determined face which Jeens has 
so faithfully reproduced, and reading the hurried but able 
and invariably interesting notes which have been preserved 
of the now famous journey, one burns with vexation that 
through some possibly preventible misunderstanding or 
ignorant blundcr, so promising and noble a youth should 
have becn sacrificed, just when he had shown of how 
great things he was capable. We need not here entcr 
into details with which, doubtless, ajl our readers are 
familiar through the daily press, and to which we have 
already referred in connection with Dr. Anderson's recent 
work (vol, xiii., p. 422), to which the present publication 
is the fitting complement. 

The Indian Government had dctermined to make 
another attempt—Sladen’s in 1868 was a failure—to open 
up a trade route betwcen Burmah and China. A party 
was to Icave Bhamo in January, 1875, cross the frontier, 
and make its way to Shanghac. It was thought advisable 
that some one should traverse the routc in an opposite 
direction, so as to meet this party on the fronticr; Mr. 
Margary, who had been for soine years in our Consular 
Chinese Service as interpreter, was selectcd for the criti- 
cal but honourable duty, and in accordance with instruc- 
tions set out from Shanghae in August, 1874. The 
encrgetic youth—he was twenty-eight years of age— 
cager to be of use in the world, and naturally eager 
for distinction, rejoiced to have such a splendid opportu- 
nity, dangerous though he knew the task to be, and with 
specd and secrecy m:.de his preparations, and set out 
furnished with a pass from the Chinese Government. 
Ne had a journey before him of not far short of 2,000 
miles, right through the heart of the Chinese Empire, a 
large portion of the distance over ground not previously 
traversed by any European. About one half of the distance 
was in steamer and by boat up the Yang-tse-Kiang, 
and its tributary, the Yuan. At Chen-Yuan-Fu, in the 
Kwei Chou province, he was furnished with carriers and 
baggage animals, and thus safely made his way to his 
destination, Bhamé, in Burmah, a short distance on the 
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other side of the Chinese frontier. Probably no onc ever 
made a journey of such length through any part of China 
and met with fewer obstructions. It was not the pass he 
was provided with that alone did it, for in one or two 
instances the officials of towns could annoy him in spite 
of it. It was his humanity, his toleration, his geniality 
and sense of humour and disposition to sce the best side 
of everything and everybody ; it was these qualities com- 
bined with his perfect acquaintance with the language and 
knowledge of and respect for Chinese customs, along 
with a determination to make his mission a success, that 
carricd him safely and happily through circumstances in 
which ninety-nine others would have come to grief. 

During a great part of his journey, Mr. Margary was 
almost prostrated by illnesses of various kinds; yt 
those are inistakcn who think that the book before us 
contains merely a few meagre scraps thrown together to 
make upa volume. In spite of illnesses and of the fact that 
as in duty bound he made all haste to gct to the end of 
his journey, Mr. Margary contrived, by observation and 
intercourse, to obtain a substantial amount of really 
valuable information about the country and the people 
through which he passed. Ile had of course no time for 
minute exploration, though a fair acquaintance with 
geology and botany qualified him for profitable work of 
this kind; but his journals and letters contain many im- 
portant notes on the physical geography and resources of 
the extensive tract through which his journey lay. He 
kept eyes and ears open, and his notes show that in this 
part of China there is plenty of scope for mining and 
commercial cnterprisc, and a fiuitful field awaiting 
the scientific explorer, Many important observations 
will also be found in these remains concerning the 
people of the various districts and their ethnological 
relations. Jispecially do the notes of his intercourse with 
officials, and non-officials as well, serve to shed a light on 
Chinese character that we are sure will be new to many. 
Mr. Margary set himself from the first to understand the 
Chinese, a task of the greatest difficulty, and came to the 
conclusion that the common notions on this curious people 
are far from correct. 

The brief biographical sketch and a few carly letters 
enable one to trace the growth and training of the unfor- 
tunate youth from his school-days. Jie was evidently 
made of excellent stuff to begin with, and took the best 
possible advantage of his educational opportunities. 
When only about twenty he was appointed as interpreter 
to China. Here he speedily acquired a mastery of the 
language, and did duty at various places before his last 
settlement at Shanghae. While on the island of Formosa 
he supplemented his defective scientific cducation by, as 
we have said, the acquisition of a knowledge of botany 
and zoology. On several occasions, moreover, before his 
final feat, he showed his readiness of resource, bravery, 
determination, and skill in dealing with men. And yet, 
through some yct unexplained blunder, this splendid 
young fellow, so well adapted for long service to his 
country and to science, was obscurely and brutally mur- 
dered in a petty Chinese village. The mission under 
Col. Browne had proceeded on its way some little distance 
beyond the Burman fronticr, when Margary volunteered 
to go forward with one or two attendants to remove some 
secmingly small obstruction at Manwyne. No more was 
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seen of him alive by his party; his murder at Manwyne 
was evidently part of a scheme to attack and murder the 
whole party, who of course returned frustrated 1n their 
object. 

It 1s not for us to enter into any discussion as to who 
are the real authors of the treacherous affair , so far as 
data permit, Sir Rutherford Alcock discusses the whole 
question, as well as shows the valuc of Margary 
and of his journey, m an Appendix. Whoever was to 
blame, Margary himself was blameless it 1s difficult to 
regard his death as anything but an unrelieved loss we 
trust her Majesty’s Consular Service contains many like 
him. 


Serres a 


OUR BOOK SHELF 


Through Bosnia and the Herzegovina on Foot durine 
the Lusurrccttion, August and Scplmbes, 1875 By 
Arthur J Evans, BA, FSA. With a Map and 58 
flustrations (London Longmnins and Co, 1876) 


THIJS 1s an opportune publication, and we recommend it 
to our readers as one that will give them a good and 
lively idea of the countries 1cfurred to and thei various 
pcoples—of much interest at present in conncction with 
the Scrvian 11sing. Mr Lvansentcred bosnia it Brod on 
the Save, went Icisurely south, with various divergences, 
through the country, reaching the sea near the mouth 
of the Narenta and coasting alongto Ragusa Mr Lvans 
mricd freely with all classes of the people wherever he went, 
is well acquainted with Bosnian, and indeed with general 
European history, 1s a disciiminiting ethnologist, and his 
a good knowledge of botany. He studied the features 
and habits of the people closely as he sojourned among 
them, and gives many notes that might be found of value 
to those who takc intcrest both in Aryan and iuranian 
ethnology. The pcople are evidently capable of good 
things if they had the chancc and were free from oppres- 
sion , but Mr Lvans’s observation confirms all that his 
been said as to the impossibility of the lurk ever treat 

ing a Christian subject with justice or even humanity, 
unless compelled. Ihe book contains a map and many 
attractive ilustiations, 1s interestingly writtcn, and will 
give Inglish readers a fur idea of a countiy that 1s 
almost as littl known to the generality as the heart of 
Africa. 
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LETTERS TO THE EDITOR 


[Zhe Eddor does not hold hemself responsible for opinions expressed 
by hes correspondents, Nether can he undertake to return, 
or to correspond with the wruers of, rected manuscripts. 
No notice 15 taken of anonymous communications.) 


Firths, Dales, and Lakes, Valleys and Cajions 


In NAiUKE, vol xi p 451, you honoured me by printing a 
notice of some writings on glacial subjects, and since then 
many pamphlets have been sent to mc I would gladly show 
that I have studied them ‘lhough J do not belicve in a 
“placial period,” 1 hive convinccd mysclf that local glacial 
climates, hike the existing chmate of Gicenlind and the “ Arctic 
current” have prevailed im different regicns at differcnt times, 
and that marks of these ‘local glacial peuods ” include 
‘6 valleys” of ccitam forms, with ‘‘ firths” and ‘* lake 
basins ” Glaciation occupied the attention of the Geological 
Socicty at their Jast meeting, when Trof Ramsay read an 
abstract of a paper, in which a foreign writer compared Green- 
land and Norway. So far as I understand that writer’s views 
as to glacial action in general, I agree with him Many 
wniters hold opposite opinions as to *‘ the usual evidence of powe- 
ful ice e1osion, and ‘‘the alleged power of a glactc: to excavate 
a depression in the earth’s surface” (Judd), as to ‘‘abrasion,” 
and “‘the inability of glaciers to excavate eacept under peculiarly 
favourable circumstances” (Konney) ‘Lruth 1s Icarned by ob- 
servation and by perseverance. A drop hollows a stone, not 











by force, but by frequent falling, and that truth has become pro- 
verbial A stream of watcr by flowing, and by rolling stones, 
makes a. watercourse, and that truth is proved hy every shower 
and in every gutter By perseverance flowinz water makes a 
deep watercourse According to the latest ofhual report of Dr. 
IIayden (June 4, 1876), streams which began to flow about the 
sources of the Mossissipp1, when the Rocky Mountains were 
raised, have gone on flowin, ever since in the same channels, 
and some have wein cinons ‘‘from half a mile to a mile 
deep,” not by force, but by frequent flowing. A glacier 
also flows It 1s acknowledged that it weirs and grooves 
roch, but still 1t 15 demed that 1 wide deep sticam of flow- 
Ing ice can make a wide deep furrow It is said that ice 
‘*abiades,” but does not ‘‘erodc,’ that it cannot ‘ excavate,” 
unless under favemable circumstances It 1s muntained that, 
flowing ice cannot hollow out a bisin, though flowing water! 
does 1t on a small scale whereve: it flows Much 15 done’ 
by perseverance As a drop hollows a stone, and water; 
a watercourse, so ice makes 1n ice channel slowly, and! 
much repetition by glacialists may im time convince sceptics) 
of that truth Icebergs are the ends of glaciers pu hed out 
into the sea, and there launched Some of them are 3,000 feet 
thick ‘They prove their sive by grounding im soundings o 

Newfoundland, and Labrador, and Grcenlind, and by their 
rite of flotation when they floit wth 300 fect ibove water, as’ 
“flat topped 1 lands of ace”? in southaun seas A Sg Jacier” 
cinnot easily be measured on shore, but thesc \ grant fiagments 
roughly measme parent glaciers <A pressure of 3,000, or of 
1,000, or of 500 feet of ice upon sand,o1 stone moving In 1n Ices 
channel 1s great abrading force At the base of every xe fa], 
or 1eiapid, the plun, mys ice river must tend tu “crcavite,” 
becwise falls and rapids of water eacivate pool. of various 51z¢ 
propoitioned to then powcr The arer of Giecntind ivarly 
equals that of India, and thit aca, so fu as itis | nown, ts 
covercd with thick ice which 1s slowly moving seawuds — Lhe. 
coasts aie furnowed by deep hollows, of which most contain 
flowing glicieas, of which many enter the ser, rind Jliunch 
“yslands of ice” Some “bergs” now float to the lowest 
Iatitude rewhed by northern diift stoncs on shore in J] urope and 
in America I siy nothing hcre wbout marmegliuaton Lhe? 
Greenland glaciers are flowing fiom an trea where writer rencrally 
falls froven , they flow 1s 11vc19 now flow fr m [nda md ul oft 
them are slowly weaiing then channcls at some1i¢, ant vy ol ing, 
up stream hike Ni«gara balls Lhere is no mcaisine for the time 
dung which these powerful we rivers of Greerlin lave been 
slowly hollowing stone Ly fhequent flowinr, tok s i be the 
work of erosion done = It. 15 denied that the worl wi done ly 
the glaciers ct norivers flow where we fill the dal, ay 
these Greenland dales have 1 cen ‘ cru led, ’ and be 1 “ the usual 
evidence of powerful ice erosion, ’ wceording to photography and 
descriptions According tothe clear st marks tle whole Scindi- 
nivian peninsula, and the whole of Finland have vt scme time 
been covcred by ice on the vale of Gicenland ice Sei mituahk 
glacicr, photographed ty Mi Jniadford before 1870, 1s new, 
Cape Vesolaion m Greenland, op; osite to Shetlin’, | crzen, 
Christian, St leterslurg, &  Itas fiom thice and a half to 
f ur miles wide whicre it cntcis the sea, and there it 19 about 800 
feet thich It extends inland as far the eye can reach, and 
probably comes from the wateished of Greenland ‘Taking the 
ive to weigh only 55 Ibs per fcot cibe, the pressure above the 
sea level on the 1ce channel 15 about 44,000 lbs on the fvuot 
squae Between ice and rock are luge stuncs, gut, and mud, 
and the rock 1s 1ounded where it Is visible at the cdgc of the 
placier, near the sea-lkvcl ‘The slopes between the lakes of 
linland, and the gulf neu Viborg, at the side of the Salamen 
canil, and elsewhere, are polished, stunted, and 1ounded == IT 
took rubbings in September, 1865, and iccoguised the work 
of ice on the scale of Greenland we = In Norwoy the old 
marks ate plain on the sidcs of firths and dales, and some lead 
back to glaciers, which sull flow from lirge areas upon the 
watershed, which still are covered by considerable shects of ice 

In Greenland this engine is seen at work, in Sc indinavia 
the work of the engine 15 better seen IJhat work 1, 
first a rounded worn plateau about the wrtershed called 
the ‘‘fjeld ,” second, a scenes of slopes much glaciated, and 
third, below these slopes, long grooves hollowed out of the 
sohd, called ‘*dales ” In these dales rivers now flow to lakes 
and to firths Of these sivers some have worn deep water- 
courses, and cafions proportioned to thur size and age = At_ the 
bottom of the dales are hollows which are called Jakes, and firths 
when they hold fresh or salt water , m the rivers are smaller 
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pools, which become ponds in dry weather. This northern 
country opposite to Greenland has been ‘‘carved” in this 
fashion by ice on the large scale, and afterwards by water- 
streams, and by the frequent falling of rain drops, It has 
also risen from the sea. The ice-cover has been taken off 
Scandinavia and Finland, and there it is possible to test 
theories about the work which an ice-cover is now doing on the 
resent chief gathering grounds of snow throughout the world. 
But that Scandinavian work is the same kind of work which is 
found with small glacial marks elsewhere. Hollows have 
rounded sections \—~, or when deep they are like UJ. Hills 
between hollows commonly are hog-backs —~\, and generally 
the land is rounded, except where peaks rise, and cliffs have 
broken. But this kind of rounded sculpture exists only in some 
regions ef the world, and it marks the site of local glacial 
eriods, asI believe. Elsewhere the section of valleys is angular 
ike Y/, or in cafion countries like Y. These angular grooves 
are known to be the work of streams, because every stream of 
water carves on the same plan. Rounded hills and dales are 
at first sight evidence of powerful ice erosion, but some kinds of 
rock weather in bosses. If it be admitted that a drop wears a 
stone, that a stream makes a deep cafion in a long time, and that 
a glacier ‘‘abrades” or makes any mark at all, it seems to follow 
that an ice-engine as Jarge as India or Scandinavia has in fact 
done the large work which it might be expected to do by perse- 
verance in working, as it is known to work, wherever snow now 
gathers in large masses. Guven the hardly perceptible wearing 
of water and time, a cafion a mile deep and many hundreds of 
miles long has resulted from the flowing of a stream. Given 
glacial ‘‘abrasion” and time enough, than valleys of rounded 
section, and firths and lake-basins of a particular kind probably 
resulted from the flowing of ice. 

There are plenty of hollows in the earth’s surface which are 
not the result of erosion but of other causes with which I am not 
now concerned. Where a stream flows from source to mouth on 
a gradual slope, there has been no great disturbance of level since 
the stream began to work. Where ice fills the dales there are no 
cafions, Where ice has filled dales and has left fresh marks, 
cafious are short and small. In mountain regions where ice- 
marks are rare or absent, cafons are of great depth and length, 
apparently because their streams have flowed in the same 
channels ever since the mountains were raised, But where 
cahons are markcd features, these lakes, firths, and dales of 
rounded section are very rare, or do not exist. It seems there- 
fore that hollows which have, in fact, been carved out of the 
¢arth’s surface may be known for water-work, or for ice-work by 
their shape, and that firths, dales, and lakes may mark the sites 
of local glacial periods ; and caiions the sites of climates that 
have not been glacial since the streams began to flow. Persever- 
ance may accomplish great results insensibly like ice in dales, 
water in water-courses, and drops on stone. 

J.et me counsel those who wish to study the works of ice on a 
large scale to abandon the retiring glaciers of Switzerland and 
study Nature in Norway. This is the best season for travelling 
there. Pe oe 

June 23 


The Loan Scientific Collection at South Kensington 


AS a science teacher, privileged to attend the special demon- 
strations upon the extraordinary assemblage of apparatus now 
filling the galleries of the exhibition buildings, a list of some of 
which appeared in last week’s NATURE, would you allow me 
to cal] attention to the provision of the department by which the 
general public may be admitted, if room, at a nominal charge. 

Within the past few days my note-book shows that the original 
instruments of Sir Isaac Newton, Faraday, Fizeau, Wheatstone, 
Watt, Savery, Black, Cavendish, Giuerické, and others employed 
in their classic researches, have been shown and explained (and 
used, so far as experimentalists would presume to touch such 
now almost venerated relics). 

€ spacious and well-appointed lecture-theatre has not been 
ways crowded ; but I have the impression that if the above 
regulation were widely understood there would be such a 
gathering, not of the merely curious, who would attend as at an 
ee in natural magic, but of those deeply interested in 
8 topics discussed, as would prove too large for the accommoda. 
1 tt pierent Provided ; and, whilst scientific enrichment of 
t ea Ic would be more largely secured, a compliment would 
at the same time be paid to the directors for their great efforts to 
promote the success of this important undertaking, 
The School of Science, July 6 ' WILLIAM GEE 





Evolution of Oxygen by “Vallisneria Spiralis” 


HAv® any of your readers noticed the rapid evolution of 
oxygen by a blade of Vallisneria spiralis? Tf a blade is cut or 
broken and held under water, the bubbles of gas are rapidly 
noticed issuing from the broken end, and by a simple arrange- 
ment of placing the broken blade or several |lades into a test 
tube filled with water the water is displaced and the gas col- 
lected. After forty-eight hours the pores of the broken end of 
the blade close up and a fresh fracture is necessary to restore the 
evolution of gas, which also ceases at night only to recommence 
when the sunlight reappears. I have collected about a cubic 
inch of gas in eight hours from one blade of the plant. A con- 
firmation of my experiment would please me. 

Stroud, July 3 WALTER J. STANTON 


Stamens of Kalmia 


Ir the beautiful spring trap formed by the stamens of tlic 
Kalmia, by which insect fertilisation is secured, has not yet been 
noticed, I may perhaps be allowed to call attention to it. 

Cahirmoyle, Ardagh, Co. Limerick C. G, O'BRIEN 





Optical Phenomenon 


For more than half an hour after sunset this evening there was 
a broad band of light rising vertically through a clear sky imme- 
diately above where the sun had set. It moved as the sun moved 
northward below the horizon, retaining its vertical position. It 
must have been formed at a very great height in the atmosphere, 
for it outlasted all the other sunset tints, which were very beau- 
tiful. It would be interesting to know whether this was seen 
from many places far apart. JOSEPH JOHN MuRPILY 

Old Forge, Dunmurry, Co. Antrim, June 27 





The Cuckoo 


WITH regard to the letter of Mr. Adair, in last week’s Narvrr, 
p. 210, on the cuckoo, I have only to observe that if it does not 
sing in Somersetshire after Midsummer it does /eve, in Midd'-- 
sex ; I] heard it, to my astonishment, early in the morning of the 
6th inst., in the woods and hills to the north. J never recollect 
its note so late, not after the 3rd. 


ITarrow, July 10 IIENRY ST. JOHN JOVNLR 
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OUR ASTRONOMICAL COLUAIN 


SHORT’S OBSERVATION OF A SUPPOSED SATELLITE OF 
VENUS.—This observation which, as it appears in the 
Philosophical Transactions, vol. xli. (NATURE, vol, xiv., 
p. 194), 1s mystified by a typographical crror, is also found 
in “ Histoire de ?Academie des Sciences, 1741,” p. 125, 
where the micrometrically-measured distance of the sus- 
picious object from Venus is given in what seems to be a 
more correct form, and as it was used by Lambert in his 
calculations. After referring to the observations of the 
elder Cassini in 1672 and 1686, the writer—probably 
Cassini II., author of “Elemens d’Astronomie’”—-statcs 
that Mr. Short had again seen the satellite, real or appa- 
rent, in the preceding year (1740), under similar circum- 
stances, and with the same phase as Cassini had described ; 
he had been informed of this in January, 1741, by MI. 
Coste, “ auteur de la Traduction du livre de l’Entendr- 
ment Humain de Locke, et de plusieurs autres ouvragrs ;’ 
and having communicated the observation to the Academy 
of Sciences, had been charged by that bocly to inquire 
more particularly concerning it, and report the resul’. 
But as Short had not seen the satellite again up to June, 
1741, nothing further was ascertained than had been 
notified in the letter addressed to M. Coste, which was 
from “ Mr. Turner, written from London, June 8.” 

Short’s observation was “made in London, November 3, 
1740, in the morning, with a reflecting telescope of 1/4 
English inches, and which magnified the diameter of the 
object from fifty to sixty times. He perceived at first 
what appeared to be a small star very near to Venus, 
upon which, having applied to his telescope a stronger 
eyepiece and a micrometer, he found the distance of the 
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small star from Venus, Io minutes 20 seconds. Venus 
then appeared very distinctly, and the sky being very 
clear, he took eyepieces three or four times more power- 
ful, and saw, with an agreeable surprise, that the small 
star showed a phase, and the samc phase as Venus; its 
diameter was rather less than a third of that of Venus, 
its light not so vivid but well defined; the great circle 
which passed through the centres of Venus and of the 
Satellite, which it would be difficult to designate otherwise, 
made an angle of about 18 to 20 degrees with the equator, 
the satellite being a little towards the north, and preced- 
ing Venus in right ascension. Mr. Short examined it at 
different times and with different telescopes during the 
space of an hour, until the light of day or of the twilight 
obliterated it entirely.” 

It will be seen that Short’s observation, divested of the 
typographical error in the P77. Zraxs., by which it was 
confused, is intelligible enough, and it may not be without 
interest if we examine the circumstances under which it 
must have been made. 

Taking the place of Venus with sufficient precision for 
the purposc in view from the tables of Le Verrier, we have 
the following figures :—It may be premised that the date 
given in NATURE last week from the PAz?/. Trans. 1s the 
morning of October 23, but it is to be remembered that 
the Gregorian style had not then been introduced in this 
country ; in the present mede of reckoning, it becomes 
the morning of November 3, as stated in the “ Histoire de 
YAcaJemie.” 


Ven" , App. Dist of Venus 
GMfr App RA NPL. fromthe bath 
1740, Nov, 2, at 185 30" 175° 21'11' 87° 12' 21" 0 7007. 


llourly motion in R.A, {| 2’ 28/3 in N.PLD 0’ 49" 

The apparcnt diameter of Venus (Le Verrier) was 23/7, 
and her heliocentric longitude being 86° 11’, and her geo- 
centric longitude 174° 38’; the breadth otf the illuminated 
portion of her disc was 0°514; clongation, W. 464°. 

Short says the daylight put a stop to his obscrvations 
“about a quarter of an hour after cight,” which we may 
assume to imply apparent time, and as the corrcction 
from apparent to mean time was then 16™'r subtractive, 
his observation may be supposed to have terminated at 
8 AM., and as he had vicwed the object during the space 
of an hour, we find Venus must have been at an altitude 
of 36° when he first perceived it, and further, it should be 
noted, the sun rose at 7" o”, so that Short’s observations 
must have been made entircly in daylight, with the planet 
particularly well situated. 

The suspected satellite was 18°- 20° north-preceding 
Venus, which implies a mean angle of position of 28y°, 
and as the distance was 10’ 20”, we havc for the difference 
of right ascension, 39°'1, and for the difference of N.P.D., 
3’ 22”. Supposing these differences to apply to 7" 30" A.M., 
the position of the object would be R.A. 11" 4o™ 50™6, 
N.P.D. 87° 9! 23; whence, bringing fo:ward to the epoch 
of the Durchmusterung, its RA. is 11> 46" 46°, N.P.D. 
87° 47'°5 for 1855°0. 

Unless we had been able to correct the misprint in the 
Phil. Trans. by the French account of the observation, 
it might, perhaps, have been inferred that the distance 
was intended to be 1° 2’ or 1° 12’, and in this case the 
34 magnitude star 8 Virginis would have fallen very 
nearly upon Short’s position ; at 7 A.M. this star preceded 
Venus 1° 5’, and was N. 26’. 

It will be found that our examination of Short’s obser- 
vation does not tend to explain it. Though Lalande 
thought when conversing with him on the subject in 1763, 
that he doubted his having observed a satellite of Venus, 
he appears to have been sufficiently impressed with his 
observation to have had the appearance engraved, and to 
have “ carried it with him as a seal.” 

The observation of Andreas Mayer at Greifswald, 
mentioned in NATURE last week in the notice of Schorr’s 
“ Der Venusmond,” was communicated to Lambert after 
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the appearance of his mcmoir “Essai d’une théorie du 
satellite de Vénus,” in the Berlin Memoirs, 1773, of which 
an abstract is found in the Astronomisches Fahrbuch, 
1777. Itis printed at p. 186 of the Zahkrduch for 1778, 
where also appear the two letters from Abraham Scheu- 
ten to Lambert, referring to his observations of what 
he believed to be a satellite of Venus, after the planet 
had left the sun’s disc in the transit of 1761, June 6, 
which at noon at Crefeld was near the centre of the 
disc and at 3 PM., nearthc limb. T.ambert follows with 
a particular examination of Scheuten’s observation in 
connection with the observations of Montaigne at Li- 
moges in May preceding. 


y ARGUS. --Gilliss, in the notes to the 1850 “ Catalogue 
of Double Stars observed at Santiago,” remarks of this 
object: ‘“The cluster deserves special attention for its 
evident changes since Ierschel’s observations.” From 
a comparison of the observations it is not obvious to 
what changes reference is here made. Jerhaps some 
reader of NAruRE who can favourably command this 
star’s position will describe the actual configuration, &c, 
of the principal star and vi cne. 





Mr. S. M. Drach writes with reference to views of 
binary stars from Venus and Mars: “ Ilas it ever been 
noticed by cosmographists that an observer at these 
planets must see our moon at a maximum elongation- 
angle from our carth, ranging from Venus from 5, to 31} 
minutes of degree, and from Mars from 3} to 16? minutes 
of degree, whence follows that our presen? contury’s certi- 
tude of Binary Stellar Systems is a PRIMITIVE feature of 
naked-eye astronomy to the Venus or Mars obscrvers, 
This clongation diminishes to zero in about seven days 
of either planet, since their rotation periods nearly cqual 
the earth’s.” 
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THK NORWEGIAN-AITLANTIC EXPEDITION 


T IIS Expedition Icft Bergen June 1 for the Soznefiord, 

where the first week was spent in Jneparatory work— 
sounding, dredging, and trawling in 600 fathoms. The 
temperature at the bottom was found exactly the same as 
in former years, 43°7 F. The fauna was a mixture of 
Atlantic and Arctic. ‘There were found several specimens 
of Lresingacoronata (Sars), IWunida lenuimana, one large 
Actinia and a sponge, Z7siphonia agariciformis, and, 
among othcr mollusca, slazwees eumyareus (Sars), Ael- 
lulla abyssiiola (Sass), Aladletia obtusa, and Taranis 
Jrorche, ‘The second week was spent at Iluso, a small 
island at the mouth of the Sognefiord, where magnetical 
basc-observations weie made on shore and on board, ship 
swuny for deviation, &c. 

June 20 the Expedition left this place, and steered 
along the deep channel surrounding Southern Norway 
from the Skagerrack up to Cape Stadt. The first sound- 
ings and dredgings showed a very flat bottom at a depth 
of about 200 fathoms, and with a fauna mainly Atlantic. 
About 150 miles N.W. of Cape Stadt the temperature 
began to fall, the depth remaining unchanged. At the 
next sounding the depth increased andthe bottom tempera- 
ture was still falling, until at last the Miller-Casclla ther- 
moieter showed 32° at 300 fathoms, and 30° at the bottom 
in 400 fathoms, ‘This is exactly hke what the Porcupine 
found in the Lightning Channel. Off Stadt the fauna 
was Arctic and Glacial. Among the specimens brought 
up was a gigantic Umibe/lularia, § feet high, a Nymphon, 
10 inches between the ends of the fcet, a new large 
Archaster, and many other characteristic forms. No Icss 
than eight forms of Hydroids were also found at this 
depth, three different, species of Arctic Fusus, and several 
specimens of Yo/dia sntermedia, &c. 

The Expedition rah into Christiansund June 23, and 
was to leave that port in a few days for the Faroes and 
Iceland. ‘\ 
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THE KINEMATICS OF MACHINERY* 
If. 


'FTER the discussion of lower pairs of elements, 
higher pairs are considered, such, for instance, as 

thit of the duangle and triangle, the motions of which 
wih respect to each other are thoroughly described. 
Om of the most useful sections of the book, and which 
we strongly recommend to the attention of engineers and 
macHinists, is that on the General Determination of Pro- 
files of Elements for a given Motion (p. 146). To the 
practical mechanic who has read the discussion on the 
different pairs of elements, it must appear that there are 
some motions taking place in machines in the required 
manner that are not constrained completely by the resist- 
ance of the parts of the machine, such, for example, as 
the motion of the bed-plate of a planing machine in the 
V guides, and it is obvious that this motion would not be 
constrained to take place in the required manner if the 
machine were turned upside down. ‘The constraint only 
in certain positions of the pair of elements is called force 
closure, and the pair is called an incomplete pair of 
elements, the determination of the motion in the required 
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manner being effected only with the assistance of the 
weight of one element, which must be greater than any 
disturbing force tending to cause motion in the direction 
Opposite to that in which its weight acts. As examples 
of force-closed pairs are mentioned the plummer block of 
a water-wheel, which, owing to the weight of the wheel, 
constrains the motion without the complete closure of the 
pair by the addition of the cap, also railway wheels with 
the metals on which they roll. 
, We pass now to the History of Machine Development. 
At the commencement of a study of machine develop- 
ment it is first of all necessary to know distinctly what it 
a sa makes a machine complete or incomplete. It is 
sol possible to judge of tre completeness of a machine 
oe ie excellence of the work produced by it, if we 
~ ool’ to estimate separately what part of the result 
By ¥. Roaksnemasics of prapeingt Se Outlines of a Theory of Machines,” 
Alden in Beri emesnd oe aetna phen ewer 
Gewerbe. Translated and edited by ‘Alex. B. W. Kennedy, CE., Professor 


et Cc echanical anew cering in University College, London. 
fr) 


ivil and 
London: Macmillan and Co., 1896.) Continued from p. 214. 
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is due to the skill of the workman. Certain Indian 
fabrics, for instance, are of extraordinary excellence and 
delicacy, although they have been made in most defective 
looms ; throughout the whole manufacture of these it is 
the weaver’s dexterity that plays the most important part. 
In no machines can we absolutely do away with human 
action, if it be for no further purpose than to start 
and stop the process. It appears, therefore, that the 
most complete machine is the one fulfilling best its own 
work, and having for this share the greatest proportion 
of the whole task.” The great use of tracing the history 
of the development of machines is, that the more clear 
the path along which real advance has come to pass can 
be laid down, the more clearly we are enabled to see the 
direction that must be taken by succeeding advances. 
Probably the earliest machine known is the fire-drill, used 
in very early days of the development of the human race 
for producing fire by its rapid rotation between the hands, 
being at the same time held in firm contact with another 
flat piece of wood. The improvements on this appear to 


have been pointing the fire-drill at the other end, en- 
abling the vertical pressure to be supplied by an assistant 
by means of a flat piece pressed on the top of the drill, 
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and communicating tke rotation to the drill by means ot 
a cord wrapped once or twice round it. The applications 
of this tool seem to have been numerous, as with it hard 
woods, bone, horn, and even hard stones, appear to have 
been drilled, no doubt with the assistance of a supply of 
sand and water. From the fire-drill, probably after a 
very long interval, sprang the potter’s wheel, and the 
earliest forms of turning-lathe turned in a similar manner ; 
the principle is preserved to the present day in the bow- 
drill used for light metal-work. The origin of the screw 
and nut is lost in obscurity, but this pair of elements 
was certainly known to the Greeks and Romans ; Prof. 
Reuleaux’s suggestion of its origin, tracing it to the fire- 
drill, is very ingenious, even if it is not the right one; that 
with long-continued use of the drill, the cord may have 
worn spiral groves on the spindle, forming a screw-thread 
while the cord itself formed the nut. ‘‘ The forms of the 
word screw in the Germanic languages greatly strengthen 
my suggestion. We cannot take into account the fact 
that in English and the Romance languages the charac- 
teristic portion of the screw is called ‘thread’ (44, filet}, 
M 2 









for this name may have been subsequently given to it.” 
Again, “The bow of the archer is a machinal organ in which 
energy is stored; the sensible force of the muscles is 
made latent in it, and it is this latent energy stored in the 
elastic bow which actually propels the arrow. In the 
ballista and catapult this principle receives still more 
extended application, for in them kinematic means are 
employed to store the energy of many men, so as to 
employ it concentrated with correspondingly increased 
effect. Later on the same principle extends itself to 
primary forces, and it is to-day more used than ever, from 
the tiny watch-work or the spring of a gun-lock, through 
innumerable mechanisms, up to the Armstrong accumu- 
lator or the air-vessels of the Mont Cénis borers.” But it 
is from the kinematic point of view that the progress of 
the development of the machine is most accurately mea- 
sured. What is the fundamental characteristic of the 
improvement that has been effected in the various stages 
of advance in the development of a machine? Prof. 
Reuleaux answers : “ The line of progress is indicated in 
the manner of using force-closure or more particularly in 
the substitution of pair closure and the closure of the 
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kinematic chains obtained by it for force-closure.” In the 
fire-drill, which 1s an early form of turning-pair, we 
have not only force-closure by the action of the hands 
in the longitudinal direction, previous to the sintro- 
duction of the bearing-picce on the top, but also force- 
closure in the transverse direction by the hands, The 
invention of the string for turning the drill, itself a great 
advance, introduces another kinetic pair of elements, but 
still the string is constrained to keep in contact with the 
stick by the force-closure of the tension produced by the 
hands. In the earliest form of lathe with double head- 
stocks, the force-closure of the double element 1s changed 
to pair-closure, marking a great advance in the develop- 
ment of the machine, and the string 1s worked in a more 
definite manner by one end being fastened to a bow or 
spring-beam, whilst the other is worked by the foot (I"ig. 5). 

“Thus simplicity or fewness of parts does not itself 
constitute excellence as a machine, but increased exact- 
ness in the motions obtained, with diminished demands 
on the intelligence of any source of energy.” 

In more recent machinery, such as Newcomen’s engine 
(Fig. 6), we see the connection of the beam D and the 
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pump-rod E, affected by the force-closure of the weiglt 
F acting on the chain, the connection of the piston c, 
the beam D, affected by force-closure also, by the sare 
weight, whilst the valve-gear was worked by hand. 
By the invention of his nearly perfect parallel motich, 
Watt introduced kinematic pair and chain-closure ito 
the steam-engine, as well as by the introduction of aup- 
matic valve-gear. Space will not permit us to givean 
account of the systems of kinematic notation proposed by 
Prof. Reuleaux, but it certamly is one of the most im- 
portant chapters in the book, and will well repay a careful 
study, although some little trme and trouble is evdently 
required to get the meaning of the various symbols im- 
pressed on the memory. When this has been done we 
have no doubt that it will amply compensate the learner 
for his pains, by the much more ready comprehension 
he will obtain of complex mechanisms. We can only 
say, in the words of our author, “The reader need not 
fear that any continual alteration of his accustomed ideas 
will be demanded from him in making himself familiar 
with the system of contractions. For a scientific symbolic 





Fig 8 


notation is in essence nothing else than a systematised 
method of contraction—it is not a hie1oglyphic system 
mysterious to the uninitiated.” Under the head of ana- 
lysis of chamber-crank chains, the various disc-engines, 
rotatory engines and blowers, of which such a large and 
varied assortment has been from time to time invented, 
are described and figured, and our author states at the 
end of the long list so formed that the whole of the forms 
that have appeared are probably not exhausted, and that 
‘a comparison of the machines described shows, indeed, 
that there are many easily constructed inversions of exist- 
ing mechanisms which have not yet been proposed, 
and many analogies to existing forms which have 
not been tried ; so we may look forward still to the pro- 
duction of whole series of chamber-crank trains by the 
never resting empirics. In Chapter xi. we come to the 
machine considered as a combination of constructive 
elements and the complete enumeration of them, and 
their systematic classification deserves particular atten- 
tion. As an example of this classification we may give 
the double-acting ratchet train (Fig. 7) and the double- 
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a d together, and 
ing pump (Fig. 8); these are classed together, and a 
oe ccamination of the function and elements of each 
will immediately show the correctness of so doing. The 
two bars ¢ and c inthe ratchet train correspond with the two 
pump rods and buckets. The pump barrels dd correspond 
with the guide frames @d of the ratchet train, the valves 
é and 4 correspond with the pawls 4 and 2, while the water 
in the two barrels is the exact equivalent of the ratchet 
aa. Asthe bar c descends the pawl 4 would pass over 
a certain number of tecth of the ratchet cqual to the 
number in the length of stroke of cy if the bar ¢ was dis- 
connected with the lever but as it is, during the descent 
of c, through a certain distance the ratchet is lifted an 
equal distance by the other pawl 4, thus we see that each 
pawl passes over twice as many teeth of the ratchet as 
correspond to the length of its stroke. This has an exact 
parallel in the double-acting pump, for there also each 
bucket in its down stroke moves through a length of 
water equal to double the length of its stroke. The fol- 
lowing 1s the outline of Prof. Reuleaux’ Classification of 
Constructive Ilements :— 
Rigid Elements— 
Joints (for forming links) such as rivets, keys, keyed 
joints. 
Elements in pairs or in links, such as shafts and 
axles, levers, cranks, &c. 
Flectional Elements— ; 
Tension organs by themselves and used with chain- 
closure, such as belts, cords. 
Partners of pressure organs such as pistons and 
plungers, steam cylinders and pump barrels. 
Springs. 
Trains-~— 
Click-gear. 
Biakes. 
Movable couplings and clutches 
In conclusion we must say that the cuts illustrating the 
book, are much superior to those generally to be found in 
theoretical books on machinery, but they do not, of course, 
equal the elaborate working drawings to be found in certain 
books on machine desiyn. In Fig. 169, p. 218, the rope ap- 
pears to have somewhat lost its way. ‘The translator has 
done his work most admirably, and great must have been 
the ingenuity required to manufacture some of the names 
here picsented for the first time to the English reader. 
In fact we could hardly imagine a book more difficult to 
translatc, on account of the great number of specially- 
constructed words in it, nor do we remember having read 
one in which the duties of the translator have been more 
successfully carried out. The book appears at a par- 
ticularly suitable time, now that the beautiful and exten- 
sive collection of kinematic models by Prof. Reuleaux, 
designed by him and constructed especially to illustrate 
his treatment of the theory of mechanism, is to be seen 
at the Loan Collection of Scientitic Instruments at South 
Kensington. 
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PERIGENESTS uv, PANGENESIS--HAECKEL'S 
NEW THEORY OF HEREDITY 


NDER the title “ Perigenesis der Plastidule oder die 
Wellenzeugung der Lebenstheilchen,” Prof. Haeckel 

has published quite recently a pamphlet containing an 
attempt to furnish a mechanical explanation of the ele- 
mentary phenomena of reproduction which shall be more 
Satisfactory than Mr. Darwin's ingenious and well-known 
Sa of Pangenesis. I shall endeavour to show that 
En, + fuaeckel’s theory is essentially that with which both 
ne ish and German students of Mr, Herbert Spencer’s 
works have long been familiar ; and that it does not fur- 
nish a clearer explanation than does Mr. arwin’s Pan- 


genesis, of the special facts of heredity which Mr. Darwin 
had in view. 
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Haeckel commences with a very concise statement 
of what is at present known as to the visible compo- 
sition of “ plastids,” those corpuscles of life-stuff called 
“cells” by Schleiden and Schwann, “ elementary organ- 
isms” by Briicke, “life-units” by Darwin. Most plas- 
tids possess a differentiated central kernel or nucleus, 
which again possesses one or more nucleoli. The sub- 
stance of which the body of such a nucleated plastid or 
true cell is mainly composed is generally known by von 
Mohl’s term, “ pro‘oplasma.” Haeckel proposes to dis- 
tinguish the substance of the nucleus by the name 
“coccoplasma.” In the simplest form of plastid, the 
“ cytod,” which is devoid of nucleus, and is exhibited by 
those lowly organisms known as Monera, by the young 
Gregarina (Ed. van Beneden), by the hyphz of some 
Fungi, and by the ripe egg of all organisms (if we may 
judge from the results of the most recent researches), 
coccoplasm and protoplasm are not differentiated, but 
exist as one substance, which Haeckel, following Ed. van 
Beneden, distinguishes as “ plasson.” Whether these 
distinctions have a real value or not, is of no moment 
for the question in hand. It is a widely-accepted doc- 
trine—in fact, the fundamental generalisation on which 
Biology as a science rests—that the excessively complex 
chemical compound which forms the substance of plastids 
or hfe-units is the ultimate seat of those phenomena or 
manifestations of energy which distinguish living from 
lifeless things—to wit, growth by intus-susception, repio- 
duction, adaptation, and continuity or hereditary trans- 
mission. Leaving Prof. Haeckel’s pamphlet for a time, 
let us go back thirteen years, 

As long ago as July, 1863, Mr. Herbert Spencer, in his 
“Principles of Biology,” pointed out at considerable 
length (vol. 1, p. 181) that the assumption of definite 
forms, and the power of repair exhibited by organisms, 
is only to be brought into relation with other facts (thit 
is to say, so far explained) by the assumption that cer/a/n 
wuts composing the living substance or protoplasm of 
cells possess “ polity” similar to, but not identical with, 
that of the units which build up crystals. Mr. Spencer 
1s careful to expliin that by the term “ polarity ” we mean 
sunply to avoid a circuitous expression, namely, the still 
unexplained power which these units have of arranging 
themselves intoa special form. Hethen points out that the 
units In question cannot be the molecules of the proximate 
chemical compounds which we obtain from protoplasm— 
such as albumen, or fibrin, or gelatin, or even protein. 
Further he shows that they cannot be the ce//s or mote 
phological units, since such organisms as the Rhizopods 
are not built up of cells, and since, moreover, “the forma- 
tion of a cell 1s to some extent a manifestation of the 
peculiar power” under consideration. “ If then,” he con- 
tinucs, “this organic polarity can be possessed neither 
by the chemical units, nor the morphological units, we 
must conceive it as possessed by certain intermediate 
units, which we may term fAysivlovical, There seems 
no alternative but to suppose that the chemical units 
combine into units immensely more compl :x than them- 
selves, complex as they are; and that in each organism, 
the physiological units produced by this further com- 
pounding of highly compound atoms, have a more or less 
distinctive character. We must conclude that in each 
case, some sliyht difference of comp sition in these units, 
leading to some slizht difference in their mutual play of 
forces, produces a difference in the form which the aggre- 
gate of them assumes.” ; 

Further on Mr. Spencer applies the hypothesis of 
physiological units to the explanation of the phenomena 
of heredity, introducing the subject by the following 
admirable remarks, which appear to me to assign in the 
most judicious manner, their true value to such hypo- 
theses and to be as strictly applicable to later specula- 
tions as to his own. ‘A positive explan ition of heredity 
is not to be expected in the present state of biology. We 
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can look for nothing beyond a simplification of the 
problem, and a reduction of it to the same category with 
certain other problems which also admit of hypothetical 
solution only. If an hypothesis which certain other wide- 
a het phenomena have already thrust upon us, can be 
shown to render the phenomena of heredity more intel- 
ligible than they at present seem, we shall have reason to 
entertain it. The applicability of any method of inter- 
pretation to two different but allied classes of facts is 
evidence of its truth. The power which organisms dis- 
play of reproducing lost parts, we saw to be inexplicable 
except on the assumption that the units of which any 
organism is built have an innate tendency to arrange 
themselves into the shape of that organism. We inferscd 
that these units must be the possessors of special polari- 
ties, resulting from their special structures ; and that by 
the mutual play of their polarities they are compelled to 
take the form of the species to which they belong. And 
the instance of the Begonia phyllomantiaca lett us no 
escape from the admission that the ability thus to 
arrange themselves is latent in the units in every un- 
differentiated cell, ... The assumption to which we 
seem driven by the exsemdble of the evidence, is that 
sperm-cells and germ-cells are essentially nothing inore 
than vehicles, in which are contained small groups of the 
physiological units in a fit state for obeying their pro- 
clivity towards the structural arrangement of the species 
they belong to... . If the likeness of offspring to parents 
is thus determined, it becomes manifest, «& f~rivs7, that 
besides the transmission of generic and spccilic pecu- 
liarities, there will be a transmission of those individual 
peculiarities which, arising without assignable causes, are 
classed as ‘spontaneous’... . 

“That changes of structure caused by changes of 
action must also be transmitted, however obscurcly, from 
one generation to another, appears to be a deduction 
from first principles—or if not a specitic deduction, still, 
a general implication. ... Bringing the question to its 
ultimate and simplest form, we may say that as on the 
one hand physiological units will, because of their spectul 
polarities, build themselves into an organism of a special! 
structure, so on the other hand, if the structure of this 
organism is modified by moditied function, it will impress 
some corresponding modification on the structurcs and 
polarities of its units. The units and the aggregate must 
act and re-act on each other. The forc:s exercised by 
each unit on the aggregate, and by the aggregate on cach 
unit, must ever tend towards a balance. If nothing 
prevents, the units will mould the ayyregate into a forin 
in equilibrium with their pre-existing polarities. If 
contrariwise, the aggregate is made by incident actions 
to take a new form, its forces must tend to rc-mould the 
units into harmony with this new form ; and to say that 
the physiological units arc in any degree so re-moulded 
as to bring their polar forces towards equilibrium with 
the forces of the modified aggregate, is to say that when 
separated in the shape of reproductive centres, these units 
will tend to build themselves up into an aggregate modl- 
fied in the same direction.” (I. 256.) 

Thus, then, Mr. Herbcrt Spencer definitely assumes an 
order of molecules or units of protoplasm—lowcer in 
degree than the visible cell-units or plastids—to the “ polar 
forces” of which and thcir modification by external 
ageneies and interaction, he ascribes the ultimate respon- 
sibility in reproduction, heredity, and adaptation. 

I am unable to say whether Mr. Darwin was acquainted 
with or had considered Mr. Herbert Spencer’s hypothesis 
of physiological units, when in 1868 he published his own 
provisional hypothesis of Pangenesis. But an examina- 
tion of the bearings of the two hypotheses shows that the 
former does not render the latter superfluous, nor is the 
one inconsistent with the other. Mr. Darwin wished to 
picture to himself and to enable others to picture to them- 
selves a process which would account for (that is, hold 
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together and explain) not merely the simpler facts of 
hereditary transmission, but those very curious though 
abundant cases in which a character is transmitted in a 
latent form and at last reappears after many generations, 
such cases being known as “atavism” or “ reversion ;” 
and again those cases of latent transmission in which 
characteristics special to the male are transmitted to the 
male offspring through the female parent without being 
manifest in her; and yct again the appearance at a par- 
ticular period of life of characters inherited and remaining 
latent in the young organism. According to the hypo- 
thesis of pangenesis, “every unit or cell of the body 
throws off gemmulecs or undeveloped atoms, which are 
transmitted to the offspring of both sexes and are multi- 
plied by self-division. They may remain undeveloped 
during the early years of life or during successive genera- 
tions ; their devclopment into units or cells, like those 
from which they were derived, depending on their affinity 
for, and union with, other units or cells previously deve- 
loped in the due order of growth.” 

In an essay (“Comparative Longevity,” Macmillan, 
1870, p. 32) published six years ago, | briefly suggested 
the possibility of combining Mr. Herbert Spencer’s and 
Mr. Darwin’s hypotheses thus: “ The persistence of the 
same material gemmule and the vast increase in the 
number of gemmules, and consequently of material bulk,! 
make a material theory difficult. Modified force-centres, 
becoming further modified in each generation, such as 
Mr. Spencer’s physiological units, might be made to fit in 
with Mr. Darwin’s hypothesis in other respects.” In fact 
in place of the theory of emission from the constituent 
cells of an organism of material gemmules which circu- 
late through the system and affect every living cell, and 
accumulate in sperm-cells and germ-cells, we may substi- 
tute the theory of emission of force, the two theories 
standing to one another in the same relation as the emis- 
sion and undulatory theories of light. 

It may, however, be very fairly questioned whether our 
conceptions of the vibrations of complex molecules, or in 
other words their force-affections, are sufficiently advanced 
to render it desirable to substitute the vaguer though pos- 
sibly truer undulatory theory of heredity for the more 
inanageable molecular theory (Pangenesis). HElow are we 
to conceive of the propagation of such states of force- 
affection or vibration (as they are vaguely termed) through 
the organism from unit to unit? In what manner, again, 
are we to express the dormancy of the pangenetic gem- 
mules in terms of molecular vibration? It is true that 
molecular physics furnishes us with some analoyies in the 
matter of the propagation of particular states of force- 
affection from molecule to molccule, as, for example, in 
the various modes of decomposition exhibited by gun- 
cotton, in contact actions and the hke; but it will require 
a very extended analysis of both the phenomena of 
heredity and of molecular phenomena similar to those 
just cited, to enable us to supersede the admittedly pro- 
visional hypothesis of Pangenesis by a hypothesis of 
vibrations. And it is necessary here to remark that in 
the fundamental conception of Pangencsis, namely, the 
detachment from the living cells of the organism of gem- 
mules which then circulate in the organism, there is 
nothing contrary to analogy, but rather in accordance 
with it, It is quite certain that in some infective diseases 
the contagion is spread by specific material particles, 
This seems: to be established, although it is far from 
settled as to whether these particles are parasitic organ- 
isms or portions of the diseased organism itself. Mr. 
Darwin’s pangenetic gemmules may, even if not accumu- 
lated and transmitted from generation to generation, be 
called upon to explain the solidarity of the constituent 
cells of one organism ; they may be assumed as agents of 





T On this subject see Mr. Sorby’s recent Presidential Address to the Royal 
Microscop'cal Society, in “(Quarterly Journal of Microscopical Science," 
April, 1836. 
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peculiar kind of infection,’ by means of which the mole- 
ular condition or force affection of one cell is communi- 
rated to others at a distance in the same organism. It is 
difficult without some such hypothesis of an active mate- 
rial exchange of living molecules -etween the various 
cells of the body, to conceive of the way in which 
f change is propagated throughout the parental system,” 
or a modified part is to “impress some corresponding 
modification on the structures and polarities” of distant 
units, such, for example, as those containcd in the mam- 
malian ovun, 

In the human ovary no egg-cells are produced after the 
age of two and a half years. Each of the many hundred 
eggs there contained reposes quictly in its follicle, whilst 
the growth and development of other organs is proceeding. 
Then a renewed per.od of activity for the ovary com- 
mences, but the majority of the originally-formed egg-cells 
retain their vitality and form-individuality for morc than 
forty years. How, we may ask, during that time arc they 
subjected to the influence of new polar forces acquired 
by the other units of the body? We know that they are 
so impressed, or have such influences propagated to them. 
Is it by “action at a di-tance,” or by the contact action 
of circulating infective gemmules ? 

Such being the state of speculation, in England at any 
rate, with regard to the mechanical explanation of 
heredity, we return to Prof. Hacckcl’s recently enunciated 
theory uf the Perigenesis of plastidules. 

It is clear, to begin with, that Prof, Haeckel has either 
never studied or has forgotten Mr. Iferbert Spencer’s 
writings. His attempt to substitute something better for 
Mr. Daiwin’s provisional hypothesis of Panvenesis, as he 
tells us, has its origin, to a great extent, in the admirable 
popula: Jecture of Pref. Ewald Hering of Prague, “ Uber 
das (;edachtniss als eine allycemcine Function der orga- 
nisirten Materic” [Qn Memory as a (General Function 
of Organised Matter], published in 1870, and to some 
extent, including ternunology, is based on an cssay by 
Flsburg, of New York, published in the Proceedives of 
the American Association, Hatford, 1874. With the 
latter of these publications J am only acquainted through 
Prof. Haeckhel’s citations, but with the forinei at first 
hand. Prof. Hering gives a brict outline in the Iecture 
in question, of the fundamcntal ductiine of physiological 
psychology, which had becn previously worked out to its 
conscquences on an extensive scale, by Mr. Herbert 
Spencer. Prof. Hering his the merit of introducin + 
some striking phrascology into his treatment of the sub 
ject, Which serves to entphasise the leading idea, He 
points out that since all transmis .ion of “ qualities” from 
sell to cell in the growth and icpair of one and the same 
organ, or from ptrent to offspring, is a transmission of 
vibrations or affections of material particles, whether 
these qualities manifest themselves as form, or as a 
‘acility for entcring upon a given series of vibrations, 
we may speak of all such phenomena as “ memory,” 
whether it be the conscious memory exhibited by the 
rerve-cells of the brain or the unconscious memory we 
zall habit, or the inherited memory we call instinct; or 
whether again it be the reproduction of parcntal form 
ind minute structure. All equally may b: called “ the 
neniory of living matter.” From the earlicst existence of 
xrotoplasm to the present day, the memory of livinys 
natter is continuous. Though individuals dic, the uni- 
versal memory of living matter is still carried on. 

Prof. Hering, in short, helps us to a comprehensive 
-oncept.on of the nature of heredity and adaptation by 
21VINg us the term “ meinory,” conscious or unconscious, 
or the continuity of Mr. Herbert Spencer’s polar forces 
oY polarities of physiological units. 


1 ‘ . 
a Gea ing cacmphfication of the unity of biological s tence that 
ac lation Met ele to the pathologist for the next step in this region of 
2 and that fermentations, p'iosphorescence, fevers, and heredity, 
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Elsberg appears (though this is only an inference on 
my part) to be acquainted with Mr. Herbert Spencer’s 
hypothesis of physiological units Adopting Haeckel’s 
uscful term ‘‘ plastid” for a corpuscle of protoplasin (cell 
or cytod}, he designates the physiological units “ plasti- 
dules,” a name which Haeckel has accepted, and which 
may very possibly be found permanently useful. But 
Elsberg does not appear to have helped on the discussion 
of the subject to a great extent, since he proceeds no 
further than is implied in adopting Mr. Darwin’s theory 
of Pangenesis, whilst substituting the “ plastidules” for 
Mr, Darwin’s “ gemmules.” It appears tome that Elsberg, 
in his combination of the Spencerian and Darwinian 
hypotheses, has omitted the sound element in the latter, 
and retained the more questionable. He should have 
conjoined Mr. Ilerbert Spencer’s conception of ‘ plasti- 
dules” possessing special polarities or force affections 
which they are capable of propagating as chances of state 
(7.2., force-waves) tu associated plastidules, and so to off- 
spring with M1. Darwin’s conception of a universal and 
continuous enussion of such changes from all the cells 
of an organism, and the frequent occurrence of a per- 
sistently latent condition of those changes—a condition 
which IIc:ing’s happy use of the term “ memory ” enables 
us to illustrate by the analogous (or we should rather say 
identical) “latent” or “dormant condition” of mental 
Impressions, 

‘This is, in fact, the position which Prof. Haeckel takes 
up—though independently of what Mr. Spencer has 
written on the subject, eacepting so far as the influence 
of the latter is to be traced in Elsberg’s essay. For 
Hacckel, living matter, protoplasm, or plasson consists of 
definite molecules—the plastidulus which cannot be 
d'vided into smaller plastidules, but can only be split 
into lower chemical compounds. What Mr. Spencer 
«tlls polarities or polar forces Hlacckel speaks of as 
‘ indulatory movements ” -a symbol which has the 
advantages and disadvantages of analogy, but which, hke 
* polarity,” is ev7y a symbol, and covers our incapability 
of concciving more definitely the character of the pheno- 
incnon it designates. The undulatory movement of the 
plistudules is the key to the mechanical explanation of all 
the essentiuil phenomena of life. ‘The plastidules are 
liable to hive their undulations affected by every eaternal 
force, and once inoditied the movement docs not return 
to its pristine condition, By assimilation they continu- 
ally increase to a certain voint in size, and then divide, 
and thus perpetuate in the undulatory movement of 
successive peneiations the unpressions or resultants due 
to the action of external agencies on individual plasti- 
dules, This is Memory, AU plastidules possess memory 

-and Memory, which we sce in its ultimate analysis is 
idcntical with reproduction, is the distinguishing feature 
of the plastidule ; is that which it alone of all molecules 
pessesses in addition to the ordinary properties of the 
physicist’s molecule ; is in fact that which distinguishes it 
as vital. ‘To the sensitiveness of the movement of plasti- 
dules is due Variability—to their unconscious Memory the 
power of Hereditary Transmission. As we know them to- 
day, they may “ have learnt little and forgotten nothing ” 
in one organism, “ have learnt much and forgotten much ” 
in another, but in all, their Memory, if sonictimes frag- 
mentary, yet reaches back to the dawn of Ife on the earth. 

Ik, RAY LANKESIER 


slddendum.—It will interest many readers to know that 
Prof. Haeckel takes an opportunity in this pamphlet of 
1eferring to Bathybius. He does not allude to the report 
from the Challenger, to the effect that Bathybius is a 
gelatinous precipitate of sulphate of lime, but speaks of it 
as of old. He draws attention to the recent observations 
of an excellent naturalist, Dr. Besscls, who, I find, in the 
Fenaisihe Lettschi tft, 1875, vol. ix, p. 277, writes as 
tollows :—‘“ During the last American eapedition to the 
North Pole, I found, at a depth of ninety-two fathoms in 
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Smifh’s Sound, large masses of free, undifferentiated, 
homogeneous at which contained no trace of the 
well-known coccoliths. On account of its truly Spartan 
simplicity, I called this organism, which T was able to 
observe in the living state, ‘Protobathybius.’ It will be 
figured and described in the Report of the expedition. I 
will merely state here that these masses consisted of pure 
protoplasm, with only accidental admixture of calcareous 
particles, such as formed the sea-bottom. They formed 
exceedingly viscid, net-like structures, which exhibited 
beautiful amoeboid movements, took in carmine-particles 
as well as other forcign bodies, and showed active granule- 
streaming.” 

This is certainly a very deliberate and definite state- 
ment on the part of Dr. Bessels, who is a well-known and 
accomplished observer. It will be interesting to see how 
these observations can be reconciled with the view taken 
by Sir C. Wyville Thomson and Mr. Murray. 
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DINNER TO THE “CHALLENGER” STAFF 


N Friday last, Sir C. Wyville Thomson and other 
members of the Chal/vn, er staff were entertained at 
dinner in the Douglas Hotel, Edinburgh, by a large and 
distinguished company. Besides the civilian chief him- 
self, the other members of the staff present were Mr. J. Y. 
Buchanan, Mr, J. Murray, Liut. Balfour, Dr. Crosbie, 
and Paymaster Richards, The Lord Provost occupicd 
the chair, the croupiers, as the vicc chairmen are 
called in Scotland, being ’rofessors Huxley and Turner. 
The speeches were unusually happy and spirited, but we 
have space to give only a few quotations from that of 
Prof. Huxley in proposing the health of the scientific staff 
of the Challenger, and their director, Sir C. W. Thom- 
son. After referring to previous Government expeditions 
for ocean exploration, Prof. Iluxley pointed out that 
the peculiarity of the Cfal/enger Expedition was that in 
her case the cruise became secondary and the scien- 
tific object primary ; that she was, in fact, fitted up and 
instructed with the view of obtaining ce:tain scientific 
data which were requisite for the further progress of 
natural knowledge. In her case the duty of geographical 
exploration was reduced to #z/, and the duty of scientific 
investigation had become paramount. 
After showing the great importance of a knowledge of 
the nature of the sea-bottom, Prof. Hluxley went on— 
“Thirty years ago it would have been absolute mad- 
ness for anyone—I was going to say—to have hoped to 
obtain any knowledge of the nature of the sea-bottom or 
of the things which lived there at depths of 5,000, 6,000, 
15,00C, or 20,000 fect. But then here comes one of those 
admirable examples of the way in which the theoretical 
life of this world and the practical life interlock with one 
another, and interact with one another. T heoretical 
science, abstract investigation, carried on without re- 
ference to any practical aim whatever, that sort of 
abstract investigation which recent Acts of Parliament 
have endeavoured to throw a slur upon in this country, 
though I am happy to say that that has been removed in 
the House in which it originated —that kind of abstract in- 
vestigation without immcdiate practical result, gave us the 
electric telegraph. When the electric telegraph was got, 
practical men desired to use it as a means of connecting 
remotely removed countries. For that purpose it was 
necessary to lay submarine telegraphs. For that purpose 
it was necessary to improve our means of sounding ; and 
so out of the electric telegraph came those mcans of 
sounding at great depths of the sea, which have enabled 
us, for the first time, to bring up from the bottom, from a 
depth of two or three, or 1t may be four miles of sca- 
water, the actual things which are to be found at that 
enormous depth. That took place twenty years ago. In 
1858, my friend Commander Dayman was engaged in the 
survey of the Atlantic for the purposes of the cable ; and 
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the Americans, who joined in the like service, had in- 
vented means by which specimens could be brought up 
from that depth. So that, if I may so say, ten years ago 
it was in the air to apply those new methods supplied by 
practical life to scientific purposes, to apply the methods 
of sounding, the methods of dredging, and the methods 
of ascertaining temperature which had been devised for 
the purposes of the telegraph engineer, to further investi- 
gation of the contents and nature of the sea. But it is all 
very well for ideas to be in the air, It needs clear brains 
to get them out of the air, and in this case there were two 
very clear brains at work on the subject—one of them the 
brain of our distinguished guest of to-night, Sir C. Wyville 
Thomson—and the other the brain of my friend Dr. 
Carpenter, who is well known to the scientific world.” 
Prof. Huxley then referied briefly to the history of recent 
deep-sea exploration and to the influences brought to bear 
on the Admiralty to send out the Challenger. He spoke 
of the object of the expedition and of the important 
results which have been achieved. “ It was a very con- 
siderable task,” he said, “it was a task which would have 
been absolutely chimerical thirty years ago, but it was a 
task which had been rendered possible, and which has 
been actually performed in the most satisfactory manner. 
The Challenger has brought home, I am informed, the 
records of such operations performed at between 300 and 
400 stations—that is to say, at 300 or 400 points along 
that 70,000 miles, we know exactly the depth of the sca, 
the gradations of temperature, the distribution of super- 
ficial life, and the nature of what constitutes the sea- 
bottom ; and such a foundation as that for all future 
thought upon the physical geography of the sea up to this 
moment not only had not existed, but had not even been 
drcamed of. 1 won’t detain you by speaking of the great 
results of the expedition, for one very good reason, that 1 
don’t know them. They are in the breast of my friend at 
the opposite end of the table. But he has been good 
enouzh to favour us at the Royal Socicty from time to 
time with reports of what he has been about, and some 
of the discoveries which have been made by the Chal- 
lenger are undoubtedly such as to make us all form new 
ideas of the opcration of natural causcs in the sca. Take, 
for example, the very remarkable fact that at great depths 
the temperature of the sea always sinks down pretty much 
to that of freezing fresh water. That is a very strange 
fact in itself, a fact which certainly could not ,have been 
anticipated &@ priort. Take, again, the marvellous dis- 
covery that over large areas of the sea the bottom is 
covered with a kind of chalk, a substance made up entirely 
of the shells of minute creatures—a soit of geological 
shoddy madc of the cast-off clothes of those animals. The 
fact had been known for a long time, and we were greatly 
puzzled to know how those things got to be there. But the 
rescarches of the C/a/lenger have proved beyond question, 
as far as I can see, that thc remains in question are the 
shells of organisms which live at the surface and not at the 
bottom, and that this deposit, which is of the same nature 
as the ancient chalk, differing in some minor respects but 
essentially the same, is absolutely formed by a rain of 
skeletons. These creatures all live within 100 fathoms of 
the surface, and being subject to the fate of all living 
things, they sooner or later die, and when they die their 
skeletons are rained down in one continual shower, falling 
through a mile, or couple of miles of sea-watcr. How 
long they take about it imagination fails one in supposing, 
but at last they get to the bottom, and there, piled up, 
they form a great stratum of a substance which, if up- 
heaved, would be exactly like chalk. Here we have a 
possible mode of construction of the rocks which com- 
pose the earth of which we had previously no conception. 
But this is by no means the most wonderful thing. When 
they got to depths of 3,000 and 4,000 fathoms, and to 
4,400 fathoms, or about five miles, which was the greatest 
depth at which the Challenger fished anything from the 
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' pottom—and I think a very creditable depth too—they 


found that, while the surface of the water might be full of 
these calcareous organisms, the bottom was not. There 
they found that red clay so pathetically alluded to by my 
friend on the right [Commander Stewart, who replied for 
the Navy] as the material to which when glory called him 
he might be reduced. This red clay is a great puzzle—a 
great mystery—how it comes there, what it arises from, 
whether it is, as thc director has suggested, the ash of 
foraminiferx: ; whethcr it is decomposed pumice-stone 
vomited out by volcanoes, and scattered over the surface, 
or whether, lastly, it has something to do with that 
meteoric dust which is being continually rained upon us 
from the spaces of the universe—which of these causes 
may be at the bottom of the phenomenon it is very hard 
to say ; it is one of those points on which we shall have 
information by-and-by. I will not detain you further 
with speaking of the matters of interest which have come 
out of this cruise of the Challenyvr ; I will only in con- 
clusion remind you that work of this kind could by no 
possibility be done without the zealous aid of an intelli- 
gent executive. That isthe first condition, but our thanks 
have already been rendered to the cxecutive officers of 
the Challenger. In the second place, it could only have 
been done by the aid of such a scientific staff, composed 
of picked men as was sent out in the Challenger, such 
men as Buchanan, Murray, and Moscley, and Wild, and 
Suhm ; and I can hardly mention the name of the last 
genticman without, in passing, lamenting that he alone of 
all the staff who left our shores,— he who certainly was 
the last person we should have imagined we should not 
sce again—that a man of his accomplishments and pro- 
mise and geniality and lovability should be the only one 
not to be welcomed back by the friends who loved him, 
and by the country which would have been glad to adopt 
him. But, again, a work such as has been done by the 
Challenger could only have been effectively carried out 
under the dircction, not only of a man who intellectually 
knew what he was about, but whose moral qualities were 
such as to get the people with whom he was associated 
to work with him.” 

Prof. Huxley concluded by refciring to the harmony 
which throughout prevailed among the staff of the Chad- 
lenyer. 

“When men are shut up together in a limited society, 
whether it be a cathedral town or a ship, they beyin to 
hate one another unless the bishop is a very wise person. 
In this case I do not doubt that the bishop was a very 
wise person, and I do not believe that the whole course 
of the Chalicngcr afforded occasion for any such trian- 
gular duels as onc hears of in the novels of Captain 
Marryat.” 

Sir C. Wyville Thomson made a suitable reply to the 
toast, giving a bricf account of the various operations of 
the Challexngcr, and referring to the great amount of work 
ae be donc erc all the results could be given to the 
world, 
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PHOTOGRAPHIC PROCESSES } 


ig is not my intention to enter into the history of any of the 
processes to which I piopose to call your attention to-night, 
as I somewhat dread to enter upon such controversial ground. 
Probably the demonstration of the production of photographic 
fice by various methods will be of greater interest than any 
ry. 
Astronomy was the religion of the world’s infancy, and it can 
y b€ a matter of surprise that untutored yet inquiring minds, 
unaided by any distinct revelation, should have attributed to the 
glorious orb, the centre of our solar system, the possession of 
divine attributes, and as they gazed upon the wondrous effects 
of his magical painting, that they should have offered to him 
their adoration and worship, and carefully noted any phenomena 
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due to him. Thus probably the first photographic action 
noticed would be at a very early period of human existence, 
when the exposure of the epidermis to his rays caused what is 
known to us as tan, whilst the parts of the body covered would 
remain of their pristine whiteness. <A photographic action 
which would be remarked at a later date would be the fading of 
colours in the sunlight. Ribbons, silks, curtains, and similar 
fabrics of a coloured nature undergo a change in tint when ex- 
posed to it. 

I have here a specimen of a pink trimming used by the fair 
sex, and the lady who presented me with it informed me that it 
was ‘*a most abominable take in,” as the colour “ goes” after 
two days’ wear. Jer ideas on the subject and my own somewhat 
differed, for to me it presented a capital opportunity of using 
the material as a means for obtaining a photographic print in a 
moderate time. I have here two results of the exposure of this 
stuff to the sunlight. One was exposed beneath a negative of an 
anatomical subject, and we have the image iepresented as white 
upon a pink ground. ‘The other subjectisa map. An ordinary 
map was superposed over a square piece of the stuff, and placed 
in sunlight whilst in contact. We have in this case the lines of 
the map represented as pink on a white ground, from which the 
colour had faded. rar 

The general opinion is, I believe, that the colour is given off 
somewhat similarly to the scent from a1ose. Were this entirely the 
case, the light would not act as it does, Lut beneath the negative 
or map, the colour would bleach uniformly. The bleaching 
seems to be a really chemical change in the dye due to the 
impact of light. There are many other bodies besides dyes 
which change in light, and some of them are of the most un- 
likely nature. I had intended to show you to-night the change 
that takes place in glass by exp.o.ure to light for long periods. 
My friend, Mr. Dallmeyer, has in his possession specimens of 
brown and flint glass, which have markedly changed colour in 
those halves of the prisms pu: posely exposed to solar influences. 
In some cases there 18 a * yellowing ” of the body, and in others 
a decided ‘‘ purpling.” 

It is, however, only those bodies which change rapidly in the 
light that are utilised in photography. The most common 
amongst these are various compounds of silver, for they are 
peculiarly sensitive to the action of light. Nearly every silver 
compound is more or less changed by it, and when I say chenged I 
mcan altered in chemical composition. When we reflect what light 
is we can better understand its action. Lapht, as experiment, 
confirmed by mathcumatical investigation, tells us, is caused by a 
seiles of waves issuing from the luminous source, not, indeed, 
trembling in our tangible atmosphere, but in a subtler and in- 
finitely less dense medium, which pervades all space, and which 
exists even in the interior of the densest solids and liquids. 
‘These waves of ethei, as this medium is called, batter against 
and try to insinuate themselves amongst the molecules of any 
body exposed to their action, a good many millions of millions 
of them impinging every second against it. Surely it is not sur- 
prising to think, small though the lengths of these waves be, 
that this persistent battering should in some imstances be able 
to diive away from each of the molecules some one of the atoms 
of which they are composed. 

Take as a type that salt of silver which was, perhaps, the first 
known to change in the presence of I'yht-silver chloride. For 
our purpose we may represent each of its molecules as made up 
of two atoms of silver locked up with two atoms of chlorine. 
Let us consider the action of the light on only one molecule. 
The waves strike against it energetically and persistently ; the 
swing that the molecule can take up is not in accord with the 
swing of the ether. It is shaken and battered till it finally gives 
up one atom of chlorine ; the vibration of the remaining two 
atoms of silver and one of chlorine are of a different period, and 
are not sufficiently in discord to cause a further elimination of an 
atom. The molecule which contains the two atoms of silver and 
one of chlorine is called a sub-chloride of silver or argentous 
chloride, and is of a grey violet colour. If, then, I place silver 
chloride (held in position by a piece of paper) beneath a body, 
part of which is opaque and part transparent, and expose it to 
sunlight, I shall find that where the opaque parts cover it, there 
the white chloride will remain unchanged, whilst on the portions 
beneath the transparent parts, the dark silver sub-chloride will 
have been formed. Of course were the paper, after removal of 
the body, to be finther exposed to light, the image obtained 
would disappear, as a blackening over the whole surface would 
ensue. In this state, then, the print is not permanent. — Fortu- 
nately for photography, a ready solvent of silver chloride was 
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found by Sir John Herschel in sodium-hyposulphite. On apply- 
ing this salt to the image, it was removed, and also one atom 
of silver and one of chlorine from the sub-chloride molecule, 
leaving the atom of metallic silver behind. The chemical 
change that takes place on the silver chloride can be very dis- 
tinctly shown by exposing it perfectly pure beneath water. The 
presence of the sub-chloride is shown by the colour, and that of 
the chlorine can be exhibited by the usual chemical tests. 

In making an ordinary silver print on paper, we have, how- 
ever, something more present than silver chloride ; we have an 
organic salt known as the albuminate of silver, that is, a com- 
bination between albumen and silver. I have in this test-tube 
a little dilute albumen—the solid constituent of the white of an 
egg. Into it I drop alittle silver nitrate : a flocculent precipitate 
is at once apparent. The silver from the nitrate has combined 
with the albumen, and on burning a piece of maynesium wire 
befure it the outer surface shows a darkening ; evidently, then, 
the albuminate of silver is decomposed by light. For silver 
printing purposes, paper is coated on one surface with a solu- 
tion of albumen and sodium chloride, and the production of 
the silver chloride and albuminate is effected by floating that 
surface on a solution of silver nitrate. When dry, the paper 
which is now sensitive to light is ready for exposure beneath a 
negative. Here we have two prints produced on paper so 

repared, If now I take one of them and dissolve away the 
insoluble salts in sodium hyposulphite, you sce that the colour 
is of a disagreeable foxy-red tint. To show you how this want 
of a pleasing tone may be overcome, the other print is immersed 
in a weak solution of gold, and by a well-known chemical action 
the metallic gold is deposited on the darkened portions of the 

icture. Now when gold is precipitated, it has not the well- 

nown yellow colour, but is of a bluish purple ; thus the depo- 
sited gold mixes its peculiar tint with that of the silver, and 
after immersion in the hyposulphite we obtain a print whose 
beauty cannot be surpassed. 

I daresay that many of you may have been charmed with the 
production of magic photographs, as they were called. Some few 
years ago the sale of such was enormous, but now the curiosity 
of the public seems to be satiated. The magic, as you may be 
aware, consisted in being able to produce on a white piece of 
paper a photograph of some unknown object. These mysterious 
pieces of paper were generally supplied in packets, containing 
with them a piece of blotting-papcr. The directions stated that 
the blotting-paper was to be damped, and whilst moist, to be 
applied to the surface of one of the accompanying pieces of 
blank paper, and then a photograph would shoot out. I will 
endeavour to show you one method of their production. Iere 
I have an ordinary photographic print which has not been 
treated with gold, but merely immersed in sodium hyposulphite 
and then washed, I immerse it in a solution of mercurous 
chloride which I have in this dish, and immediately a bleaching 
action is set up. The action continues, and the paper is appa- 
rently blank. What has happened? Simply a white compound 
of silver and mercury has been formed, which is indistinguish- 
able from the paper. If I wash the paper and dry it, it is in 
the state of the paper supplied in the packets. I have one 
here washed and dricd, and ] immerse it in the sodium 
hyposulphite. The image immediately reappears, a combina- 
tion has taken place between the constituents of the hyposul- 
phide, the mercury, and the silver. 

Need I say that the blotting-paper supplied is impregnated with 
the same sudium salt? In damping it the molecules of the latter 
are so Separated and mobile, that they are free to combine with 
the white image. Jy similar treatment the picture may be made 
to again disappear and once more reappear. 

Besides silver there are various other metals which will give a 
photographic image. This paper, which has a slightly yellow 
tint, hos been brushed over with ferric chloride, more commonly 
known as perchloride of iron, in which we have the maximum 
number of colours of chlorine combined with metallic iron. 
Allowing ordinary white light to act upon it, the waves cause a 
disturbance between the iron and the chlorine atoms, and one of 
the latter is shaken off, leaving ordinary ferrous chloride, or 
muriate of iron behind. A piece of paper, similarly prepared, 
has been exposed beneath a negative, and the reduction of the 
ferric chloride to the ferrous state can be demonstrated by 
floating it on a solution of potassium ferricyanide. The com- 
bination between the lowest type of the iron salt and this salt 
results in the formation of a deep blue precipitate known as 
Turnbull’s blue. You see, after applying it, we have the lines 
of this map, of which this is the negative, of an intense blue. 
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Instead of demonstrating the change of the iron salt by this 
means, I may float it on a weak solution of silver nitrate. The 
ferrous salt of iron will rcduce the silver, whilst the ferric salts 
are wholly inoperative to produce the same effect. Here we 
have such a print. : 

The principal investigator of the action of light’ on iron com- 
pounds was Sir John Herschel, and he employed a variety of 
different combinations. Verhaps one of the most interesting 
exhibits in the Photographic Section is that old list of Fellows 
of the Royal Society on which were pasted, by the hand of that 
distinguished philosopher, the actual solar spectrum prints made 
during his researches on these and other metallic salts, 

Wranium salts are also capable of being reduced to less com- 
plex forms by the action of light. I will not enter into a de- 
tailed description of the decomposition, but will simply exhibit 
the method of producing a print with the salt. The paper has 
been coated with uranic nitrate and exposed to light, beneath 
the same negative befure shown to you. The image is made 
visible by a solution of potassium ferricyanide, as in the case of 
the iron salt. 

In the cases of photographs are shown some interesting speci- 
mens of iron and uranium prints, made by Niépce de St. Victor. 
I believe they were presented to Sir Charles Wheatstone by 
that ardent experimentalist. The subdued brewn tones of the 
latter were probably obtained by the admixture of a little iron 
with the uranium. 

Within the last couple of years the salts of iron have been put 
to practical photographic printing purposes by Mr. W. Willis, 

jun., of Birmingham, and a valuable process has resulted from 
his labours. ‘The sensitive salt employed is an organic salt of 
iron known as ferric oxalate, and Mr. Willis made the discovery 
that amongst other metals platinum could be reduced to the 
metallic state from a double chloride of potassium and platinum, 
by ferrous oxalate in the presence of a potassic oxalate. <A 
piece of paper is floated ona weak solution of silver nitrate and 
dried ; and over the surface is brushed a mixture of the platinum 
salt and the ferric oxalate. After exposure to light (which 
produces the ferrous salts) beneath a negative, the paper is 
floated on a solution of neutral potassium oxalate, when the 
image at once appears formed of platinum black, a substance 
at once durable and incapable of being acted upon by atmo- 
SPheiic fluence. Such an exposed paper 1] have here, and 
floating it on oxalate solution, you see the image iy imme- 
diately developed. The ynredaced iron salt can be eliminated 
by soaking the print in the oxalate solution, and a rinse and 
hyposulphite removes all traces of silver nitrate. After a few 
changes of water, the print may be dried, and is permanent. 
T should explain that the paper is first coated with silver nitrate 
in order to cause the platinum to adhere firmly to the surface of 
the paper. When omitted, the fine black powder formed is apt 
to precipitate in the bath. 

Before dwelling upon that metallic compound which in photo- 
graphy is next in importance to silver, I must call your atten- 
tion to the first vanadium print ever produced. Prof. Roscoe, 
who has already delighted an audience in this room with an 
admirable lecture on Dalton’s apparatus and what he did with 
it, has made a classicil investigation of the compounds of 
this metal, and amongst other interesting facts, has noticed that 
the vanadium salts are reduced by light in a somewhat similar 
manner to the uranium salts. 

We now have to consider the printing processes which are 
due to the action of light on the dichromates of the alkalis in the 
presence of organic matter. For our purpose to-night we may 
take as a type potassium dichromate, a salt which 1eadily 
parts with its oxygen to those compounds that have an avidity 
for it, more especially to certain carbon compounds under the 
influence of the ether waves. 

To show that this salt is thus casily reducible by light in 
the presence of organic matter, I have here a piece of paper 
which has been brushed over with it, and exposed bencath 
a print. For a moment I float it on a weak solution of 
silver nitrate. The brilliant crimson colour of the part not 
exposed to light tells us that silver dichromate has been formed, 
but where the solar rays have acted, the colour remains un- 
changed. A slight modification of this process now exhibited 
to you is known as the chromatype, the offspring of Mr. Robert 
Hunt, so well known in the scientific world for his researches on 
light, Whilst experimenting with the chromatype process, Mr. 
W. Willis, the father of the gentleman 1 have already men- 
tioned, discovered what is known as the aniline process. It is 
based on the fact that an acid in the presence of potassium 
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+ hy omate strikes a blackish green or red colour when brought in 
sale with aniline. You will see the modus operandi when 
I say that paper is floated with potassium dichromate and a 
trace of phosphoric acid. Aniline is dissolved in spirits of wine, 

‘and the mixed vapours allowed to come in contact with the sen- 
sitive paper that has been exposed beneath a positive print, such 
asamap or plan. The impact of the light has so changed the 

‘potassium salt, that the amline vapour Causes but little colera- 

I tion, whilst where the paper has been protected from it, the dark 

colour indicates that the dichromate is unchanged. ‘The forma- 
ition of this black colour is familiar to the manufacturers of aniline 

Ecolours, being, I believe, similar in composition to the residue 

left after the formation of aniline purple by Mr. Perkins’s 


‘method. : : ; ; 
‘Tt should be noted that for copying engineers’ tracings and 


drawings this process is extremely valuable, as there is no occa- 
‘sion to take a negative on glass before obtaining: a print. All 
that is requisite is that the criginal should he tairly penetrable 
by light. A piece of paper prepared as indicated, a sheet of 
iolacs to place over the plan, and a box in which to place the 
exposed print to the aniline vapour are the only necessary plant 
for the reproduction of a design. 
(Zo he continued.) 
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Tue following are the officers of the forty-sixth annual meet- 
ing of the British Association which will commence at Glasgow 
on Wednesdiy, September 6, 1876 :—President-designate—Prof. 
Thomas Andrews, M.D., LL.D., F.R.S., Hon. F.R.S.E., in 
the place of Sir Robeit Christison, Bart, M.D., D.C.L., 
F.R.S.E., who has resigned the Presidency in consequence of 
il health. Vice-Presidents elect—Ihs Grace the Duke of 
Argyll, K.T, F.R.S., &., the Lord Provost of Glasgow, Sir 
William Stilmg Maxwell, Bart., M.A., M.P., Prof. Sir Willham 
Thomson, 1.C.1,, FL R.S., &c., Prof. Allen Thomson, M.D, 
LL.D., F.R.S., &c., Prof. A. C. Ramsay, LLD., FLRLS., &c. 
General Secretanes—Capt. Douglas Galton, C B., 1D.C.L., 
IER.S., &e., Dr. Michael Foster, F.R.S. Assistant Gencral 
Secictary— George Guffith, M.A, T.C S.) General Treasure: — 
Prof, A. W. Williamson, Ph.D., FLR.S. Local Secretaries— 
Dr. W. G. Blackie, R.G.S., James Giahame, J. 1D. Mar- 
wick. Local Treasuras—Dr. Fergus, A. S. M ‘Clelland. 
The Sections are the following :- Section A: Mathematical and 
Physical Science. President—Piof. Sir W. Thomson, D.C.L, 
F.R.S. Section B: Chemical Science. Piesident—W. Hi, 
Perkin, F.R.S. Section C: Geology, President--Prof. J. 
Young, M.D. Section D: Biology. President—A. Russell 
Wallace, F.1.S. Department of Anthropology, A. Russell 
Wallace, F.L.S. (President), will preside. © Department 
of Zoology and Botany, Piof. A. Newton, F.R.S. (Vice- 
President), will preside. Department of Anatomy and 
Physiology, Dr. J. G. M‘Kendrick (Vide-President), will 
preside. Section EF: Geography. President—Capt. Evans, 


C.B., F.R.S., ydrographer to the Adnuralty. Section I: | 


Economic Science and Statistics, Piesident—Sir George 
Campbell, K.C.S.1., M.P., DC.I. Section G: Mechanical 
Science. President—C. W. Merrifield, F.R.S. The First 
General Meeting will be held on Wednesday, Sept. 6, at 
8 p.m. precisely, when Sir John Ilawkshaw, C.E., F.R.S., 
will resign the chair, and Prof. Andrews, F.R.S., President 
Designate, will assume the Presidency, and deliver an Address, 
On Thursday evening, Sept. 7, at 8 p.m., there will be a some ; 
on Friday evening, Sept. 8, at 830 p.m., a Discourse; on 
Monday evening, Sept. 11, at 8.30 p.m., a Discourse by Prof. 
Sit C. Wyville Thomson, F.R.S. ; on Tuesday evening, Sept. 
12, at 8 P-M., a soirée ; on Wednesday, Sept. 13, the Concluding | 
General Meeting will be held at 2.30 p.m. The Local Com- 

mittee, a8 our readers will have seen from a previous report, 

have made unusual exertions to render the Glasgow meeting a 

success. A variety of interesting collections will be exhibited, 


NATURE 





241 


and the excursions which have been already arranged for will 
doubtless form one of the most attractive, and not the lenst 
instructive, feature of the meeting. 





Ir is with sincere regret that we notice the announcement in 
L’ f'xplarateur of the death of the eminent and well-known geo- 
grapher, Dr. August Ieinrich Petermann, at the early age of fifty- 
four years. He was born April 18, 1822, at Bleicherode, in Prus- 
sian Saxony. In 1839 he became a pupil of the special Academy 
founded at Potsdam by the geographer Berghaus, whose secretary 
and librarian he was for six years, as well as co/laborateur, for he 
took an active part in the preparation of the great Physical 
Atlas of his master; the English edition, which appeared at 
Edinburgh in 1847, even bore his name. In 1845 he left Ger- 
many for [:dinburgh, after two years’ stay in which city he went to 
London, where be became a Fellow of the Royal Geographical 
Society. Ie wrote many valuable articles on the Progress of 
Geography, in the Atheneum and the ‘ Encyclopedia Britan- 
nica,” published the ‘* Atlas of Physical Geography ” in con- 
junction with the Rev. Thomas Milner, and a Zad/eau of Central 
Afiica according to the most recent explorations, It was greatly 
due to his influence that the English Government cntrusted to 
the (serman travellers Barth, Overwer, and Vogel, missions 
fruitful in results both to science and commerce. Petermann 
also, as our readers know, paid great attention to questions con- 
nected with the Arctic regions, though his opinions on certain 
points connected with Arctic geography are not likely to be 
confirmed. Still he did excellent service in this department by 
advocating the equipment of expeditions private and govern- 
mental, and by recording speedily and accurately the results from 
time to time obtained. In 1854, Petermann accepted the chair 
of geography in the University of Gotha, and in 1855 received 
from the University of Gottingen the degree of Ph.D. It 
wa, at this time that he undertook the direction of the 
great geographical establishment of Justus Perthes, of (rotha, 
and commenced to edit the well huown AL:dheluneen, the 
monthly geographical ieview, whose scientific value hay been 
long recognised, Petermann had a comprehensive idea of 
what 15 included under geographical science, and it will be diffi- 
cult to supply his place either as ¢ hhtor of the AUitthetlungen, or 
in the department of scientific geography. 


Mr. Cross on Monday received a very numerous deputation 
fiom the British Medical Association, who laid before him their 
views with regard to the Vivisection Bill now before Parliament, 
These opinions were conveyed by Mr. Urnest Ilatt, Mr. John 
Simon, Th. Wilks, senior physician of Guy’s Hospital, and Sir 
W. Jenner, who raised his voice against a measure which would 
place men of science under police supervision, and would lay a 
ban upon them for inflicting cruelties on the lower animals when 
ten thousand times greater crnelties were inflicted by those who 
were going to pass Uns Bill. Such conduct would make those 
who passed it objects of scorn to all the scientific men in Europe. 
The Home Secretary, in reply, pointed out that the Bill was 
framed practically in accordance with the views of the Royal 
Commission, and that whether the Bill passed now depended 
entirely upon the line of conduct pursued by the medical pio- 
fession. 


WE are compelled by a pressure on our space to postpone 


| the contmuation of Dr. Richardson’s artlcles till next week. 


Ti Kew muscums have recently acquired some interesting 
additions to their already unique and valuable collections by the 
presentation, by his Royal Highness the Prince of Wales, of the 
botanical specimens collected during hisrecent visittoIndia. These 
specimens consist of a number of seeds and fruits of economic or 
medicinal value, as well as of condiments, drugs, gums, &c., 
from Southern India, and a series of named woods from Kanara. 
Though most of the seeds, fruits, and gums are already contained 
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in the Kew collection, so rich is it in Indian and Colunial pro- 
ducts, some are nevertheless absolutely new, and many of them 
are fresher than those which have been contained in the Museum 
for some years, 


M. RAKFRAY, we learn from Z’E.x/lorateur, ‘entrusted with a 
scientific mission by the French Minister of Public Instruction, 
proposes to explore the Sunda Islands and New Guinea, espe- 
cially in relation to their natural history. He takes with him as 
assistant, M. Maurice Maindrow, of the Entomological Labora- 
tory of the Paris Museum, The explorers will emburk at 
Toulon on the 2oth inst. for Singapore, in a government vessel. 
From Singapore, M. Kaffray will proceed by Batavia to Ternate 
and the island of Waigiou, where the two explorers intend to so- 
journ till the spring of next year. Proceeding then to Dorey, they 
will endeavour to land on the coast of the Aropin country, on 
the south of Geelvincks Bay, a region which has not been visited 
by the Italian explorers, Beccari and D’Albertis, M. Rattray 
expects hi; expedition to last for two or three years, according tu 
the state of his health. 


S1IGNOR D’ALBERTIs and party have left Somerset on their 
way to New Guinea ; they have a stcam launch with them. 


Mr. ErnustT GILES, the Australian explorer, was last heard 
of at Mount Murchison on April 10, when all was well, Mr. 
Giles expected to reach Beltana, South Australia, about 
September. 

In reference to our article on the Tasmanigns last week, we 
learn that that people are not quite extinct, though nearly so. 
It appears by a letter from M, Castelnau, Irench Consul at 
Sydney, to the Geographical Society of Paris, read at its last 
sitting, that the only four Tasmanians living wete presented at 
the Jast levée held by the Governor of Tasmania. ‘¥¥e ‘VYmes 
of last Thursday intimated the death of another last Tasmanian ; 
but evidently we have not yet scen the end of them. 

We are glad to see that the subscrip'ion for the proposed 
memorial to the late Mr. Daniel Hanbury is progres»ing ; there 
is already a considerable list of subscribers, but there 1, room 
for many more. The memorial, as we have already intimated, 
is to be a gold medal, to be awarded for high excellence in the 
prosecution or promotion of original research in the natural 
history and chemistry of drugs. Subscriptions should be sent 
to the hon. secretaries to the fund, 17, Bloomsbury Square, 
W.C. 

A MEETING has been held to promote a memorial to the late 
Dr. Parkes, F.R.S. It is hoped that a sufficient sum of money 
may be collected to establish a museum and laboratory of hygicne 
similar to those now cxisting at Netley. 

‘ne Council of the Royal School of Mines have awarded 
the Royal Scholarships for first-year students to T. I, Holgate 
and F, G. Mills; the Royal Scholarship for second-year students 
to A N. Pearson ; the De la Beche Medal and Prize for Mining 
to H. Louis ; the Murchison Medal and Prize for Geology, and 
the Edward Forbes Medal and Prize for Natural History and 
Palxontology, to W. Iewitt. The following have obtained the 
Associateship of the school during the past session (1875 -76) :— 
W. Hewitt, C. V. Boys, J. de Goncer, F. E. Lott, H. Louis, 
E. F. Pittman, E. B. Pressland, J. H. Bary, A. J. Campbell, 
P. de Ferrari, M. LU. Gray, H. Gunn, W. Howard, A. B. 
Kitchener, W. F. Ward. 

Capr. Moucuez sent to Amsterdam and St. Paul Island, some 
time since, a trading-vessel, in order tu collect specimens of natural 
history to complete the collections made during the Transit of 
Venus expedition. The ship was wrecked on Amsterdam Island, 
and the crew were drowned, the captain only being saved. THe 
remained for two months on the island, and was icscued by a 
Norwegian whaler. But during his forced stay in that solitude, 
Capt. Herman did not lose sight of the objects of his mission, 
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and devoted to it all the time he was not obliged to devote to 
obtain food and shelter. All the objects collected under such 
peculiar circumstances have been sent to France by the Mes- 
sageries Nationales, and are expected to arrive by their next 
steamer. 


Mr. Fioyp (not Lloyd), the President of the Board of Trus- 
tees for the Lick Donation, lias come to an arrangement with M. 
Leverrier for the better execution of the contemplated instru- 
ments for the Paris and San Francisco Observatories. The 
masses of glass required are to be made in Paris, at Feil’s glass. 
works, and the object-glasses very likely by an English optician. 
The French refractor is to have a double set of object-glasses, 
the necessary money having been given to M, Leverrier by 
M. Kishofsheim, one of the richest Parisian bankers, the 
donor of the Bishofsheim transit instrument now constructing 
at the Paris Observatory. 


THE following are the numbers of visitors to the Loan Collec- 
tion of Scientific Apparatus during the week ending July 8 :— 
Monday, 3,211 ; Tuesday, 2,544; Wednesday, 607; ‘Thursday, 
609 ; Friday, 614 ; Saturday, 4,354 ; total, 11,939. 

DURKLNG the present week twelve demonstrations of apparatus 
were given at the Loan Cullection on Monday, eleven on Tuesday, 
six on Wednesday, seven to-day ; five will be given to-morrow, 
and seven on Saturday. 
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AN examination will begin onTuesday, October 10, at Merton 
College, Oxford, for the purpose of electing to one Physical 
Science Postmastership, of the annual value of 80/., tenable for 
five years from election. ‘Vhe subjects of examination will be 
Chemistry and Physics. There will be a practical examination 
in Chemistry. Further information may be obtained from the 
tutor in Physical Science. 

Mr. THOMAS STEVENSON writes with reference to Mr. 
Kinahan’s letter on sand-drift in NArdRE, vol. xiv., p. 191, that 
from a passage in his book on ‘‘ The Design and Construction of 
Harbours,’ second edition, p. 243, it will be Jearned that th» 
pine planted by Lord Palmerston was the /%nus maritima 
mejor, In his report to Lord Palmerston in 1839, Mr. R. 
Stevenson recommended that this pine should be procured frum 
France. A kind of bent yrass was planted on the side next the 
sea, so as to act asa protection to the pines during their first 
growth, The result of the experiment was highly successful. 


A REPORT has gone the round of the papers that the Govern: 
ment have recently made an offer to the Council of the Zvological 
Society of a strip of ground on the north bank of the Regent’s 
Canal, on condition that the Gardens should be opened free to 
the public on one day in each weck, and that this offer has been 
declined, This report is quite unfounded, the strip of land 
referred to having been granted to the Sodiety in 1869. Upon it 
is built an aviary and the lodge in connection with the Primrose 
Ilill gate. That a still further extensiun of the Gardens would 
be.to the public gain, all visitors will no doubt testify. 


HERR CARL HAGENBECK, the well-known dealer in living 
animals at Ilamburg, has just received a large collection from 
Upper Nubia, amongst which are four elephants, five giraffes, 
and several other large mammalia. ‘They are under the care of 
four Hamran Arabs, whose sword-hunting feats have been su 
well described by Sir Samuel Baker in his work on the Nile and 
its tributaries. Dressed in their native custumes and mounted 
un four Heet dromedaries, these Arabs cause quite a sensation 
among the inhabitants of Hamburg, and ate of themselves, in- 
dependent of the animals, well worthy of a visit from all passing 
in that direction. 


THE living gorilla, which we referred toa fortnight ago as 
being at Liverpool, afier travelling from full to Hamburg, was 
forwarded to Berlin, in the Aquarium of which city we believe 
it is to be deposited. 
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‘ Mr. W. S. Warp, of the United States Executive, is now 
on a visit to England to make himself acquainted with the prin- 
riples and construction of the most important public aquaria in 
this country with reference to the establishment of similar insti- 
tutions on an extensive scale in New York, and other leading 
American cities. . 

Pror. H. G. SEELEY has been appointed to the Professorship 
of Geography in King’s College, London. 

Tie Dutch Society of Sciences, Haarlem, has awarded the 
Boerhaave Medal to Prof. W. Hofmeister, Professor of Botany 
in the University of Iubingen. | 

WE are doing a good deal, says the Gurdeners Chronicle, 
to bring scientific literature within the reach of the people, but 
our French neighbours are certainly ahead of us in this respect. 
This conviction is forced upon us by the recent purchase of a 
Manual of Botany of sixty-two pages for the sum of 10 centimes 
—a penny in English money! This closely printed little work, 
by one M. Anciaux, forms one of a series of similar brochures 
which is issued hy M. Ad. Rion under the title of ‘‘Les Bons 
Livres.” It contains chapters on vegetable anatomy and phy- 
siology, on botanical geography, classification, and taxonomy, 
and is certainly a marvel of cheapness. 
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M. CE/ANNE, the young and promising member of the French: 
Chamber of Deputies for Hautes-Alpes has died of consumption. 
M. Cezanne, the author of a valuable work on the physical 
phenomena presented by waterfalls on mountains, was the 
founder and president of the ench Alpine Club. His loss will 
be so much more heavily felt that the 'rench Minister of Public 
Instruction is at present making great efforts to popularise the 
new institution. An official circular, published almost on the 
very day when M. Cezanne died, recommends the heads of the 
several government schools in France to organise tourists’ expe- 
ditions during hot days for exploring the Alps and Pyienees. 
Railway companies ate to isue special tickets at exceedingly 
moderate rates. 


TH Prefect of the Seine Department has created a fund of 
11,000 francs for sending to Dieppe, the seaport nearest to 
Paris, a number of pupils of the municipal free schools. Fifty 
will be selected from each school, and are to be chosen acco! ding 
to their merits. These tourist-laureates are to be boarded in the 
Dieppe College, visit surrounding places, and receive instruction 
in the natural curiosities or historical facts connected with the 
localities. 

WE observe from the Bulletin Mensuc of the Observatory of 
Montsouris for May that the Administration of Paris on April 11 
last decided that meteorological observations be made with 
special reference to health in diffeicnt parts of the city, and 
voted an annual grant of 12,000 francs to the Observatory, to 
which the inquiry has becn entrusted. It has been resolved that 
the work shall embrace, in addition to the meteorological obser- 
vations usually made, atmospheric electricity, and variations in the 
composition of the air (see ante, p. 156). In the meantime observa- 
tions and experiments are being conducted at Montsow is with the 
view of arriving at simple practical methods of observing with 
scientific precision the different variable elements contained in 
the air, before extending the observations to the different quarters 
of the city. This number of the #u//etin details some very in- 
teresting results of elaborate observations made on the ozone, 
carbonic acid, and organic matters of the air of Paris, illus- 
trated with figures of some of the more interesting organisms. 


Thackra eee address by the senior vice-president, Mr. J. 
the Birmin ‘ie at the last annual meeting of the members of 
ae ie =n Midland Institute, has been printed in a separate 
ecard’ eee contrasts the condition of Birmingham with 
ea ada ton twenty-three years ago, when the Institute 

» with its condition now. The contrast is very great 
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indeed, and the Institute has no doubt done much to dispel the 
darkness in the midst of which it stated. Mr. Bunce sketches 
the progress of the Institute, which is now in a most flourishing 
condition, and rightly urges the members to renewed efforts to 
make it increasingly useful. 


THE following additions have been made to the Royal Aqua- 
rium, Westminster, during the past week :—Picked Dogfish 
(Acanthias vulgaris) ; Bass (Labrax lupus); Streaked Gurnards 
(Ziigla lineata) ; Sapphirine Gurnards ( 7rigda hirundo) ; Turbot 
(Rhombus maximus); Greater Pipefish (Syrgnathus acus) ; 
Cornish Suckers (Lepidogaster cornubiensts); White Bream 
(Abramis blicca) ; Pope or Ruff (Acerina vulgaris) ; Zoophytes 
(Ahyonium digitatum), 

THE additions to the Zoological Socicty’s Gaidens during the 
past week include a Great-headed Maleo (Afegacephalon mako), 
from Celebes; a Bornean Fireback Pheasant (Amf/ocamus 
nobilis) ; two Common Crowned Pigeons (Gousa corvnata), from 
New (iuinea; two Black-backed Geese (Sarczdzornis melanola), 
from India (?) ; a Saddle-billed Stork (\Venorhynchus senegalensis), 
from West Africa, purchased. 


~ — 


aoe ee ee ee wer ree — 
a 


SOCIETIES AND ACADEMIES 
LONDON 

Anthropological Institute, June 13.—Col. A. Lame 
Fox, F.R.S., president, in the chair.—Prof. Busk, F.R.S., 
described a collection of crania of natives of the New Hebrides, 
some of which had been sent to the president by Mrs. Goodenough, 
and others to the Royal College of Surgeons, by Dr. Corrie, R.N. 
Seven were from the Island of Mallicollo and three from that 
of Vanikoro. With respect to the former, he remaiked that 
they were of special interest as being the first, so far as he was 
awaie, that had ever been brought to Europe from that locality, 
and also from their extraordinary form, due to the artificial 
depression of the forehead, a mode of dcfermation not hitherto 
recorded among the Melanesian race of New Guinea and the 
South Sea. The peculiar form of the head among the Malli- 
collese was noticed by Captain Cook and the two Forsters on the 
occasion of the discovery of the Island in 1774. The skulls 
from Vanikoro, on the other hand, represented the normal form of 
the cranium in people of the same race.—A paper by Mr. Ranken 
on the South Sea Islanders, was 1ead by Mr. Brabrook. The 
author proposed that the name Mahor should be adopted to 
distmguish the light races of the Pacific from the Papuans or 
blacks. He adduced evidence to show that the latter first occu- 
pied a considerable number of the islands, and that the lighter 
race arrived subsequently from the west and formed a settlement 
in Samoa, whence it 1s now well established, that they spread 
in all directions, and, in some instances, mingled with the 
Papuans. Ile mentioned several points in which the Mahoris 
differ essentially from the Malays, who, however, appear to be 
a cognate race.—A short account of a visit paid to New Guinea, 
by M,. d’Albertis, was communicated by Mr. Franks.—Mr. 
Distant described some photographs of natives of the Nicobar 
Islands. 


Geologists’ Association, June 2.—Mr. Wm. Carruthers, 
F.R.S., in the chair.—Notes on the geology of Lewisham, by 
Mr. II. J. Johnston ‘Travis, ¥.G.S. The author, after briefly 
alludirg to that portion of the Upper Chalk which is exhibited 
in the excavations, proceeded to describe the Thanet Sands, and 
to compare this section with the neighbouring one at Charlton, 
where, in the ‘Thanet Sands, casts of Cyfriva and the vertebra of 
fish have recently been discovered. Referring to the well-known 
green-coated flints about which there has been so much contro- 
versy, he mentioned a circumstance which may be noted at the 
fault near St. John’s Station, Lewisham. The Chalk and Thanet 
Sands are there faulted against each other at an angle of 40°, but 
the actual line of contact is now occupied by a band of flint. 
This shows that the chalk has been dissolved away by acidulous 
waters, following the fissure down to this band of flint, which 
has resisted further action. Portions of the same flint, where yet 
imbedded in the chalk, retain the usual white surface, whilst 
those portions projecting into the sands are green-coated. The 
author then instituted a close comparison between the Woolwich 
and Reading beds of the Lewisham and Charlton sections 
respectively. 
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Victoria (Philosophical) Institute, 
the unseen universe, was read by the Rev. 
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German Chemical Seciety, June 12.—A. W. Hofmann, 
president, in the chair.—F. Sonnenschein spoke on two active 
principles of gelsonia sempervirens ; one called gelsinic acid by 
Wormsley proved to be zsculine; the other, a strong but 
amorphous base, of which no compound seems to crystallise 
excepting perhaps the teaspoon acts like strychnine and 
digitaline and gives a red colour with sulphate of sesquioxide of 
ceilum.—-A, Miiller reported on the ground water of Genne- 
villiers, the irrigation-ground of Paris, his analyses yielding less 
favourable results than those published in the reports of the 
Paris Commission. The President remarked upon the difficulty 
of drawing conclusions from isolated analyses, a continuation of 
Systematical researches being absolutely necessary for the pur- 
pose.—C, J. Austen described a new dibromo-dinitro-benzol 
fusing at 99°. With ammonia it yields monobroino-dinitraniline. 
With aniline w corresponding compound originates, which yields 
a nitro-product capable of uniting with alkalies.—Emil Fischer 
and Otto I‘ischer have made new researches on the di-azo com- 
pounds of rusaniline, of leukaniline and of hydrocyano-rosaniline. 
The di-azoleukaniline yielded, with sodium, a h drocarbon, 
Col ,, (corresponding to leukaniline, C,,FI,,[NI1,],) fusing at 
58°, distilling above 300°, and yielding, with chromic acid, a 
ketone, C,, EI, ,0.—Emil Fischer has combined phenyl-hydrazine, 
CelI,;Nell3, with CS, forming (C,II,N,H1,),CS,. This body 
dissolves in potash, and from the solution sulphuric acid precipi- 
tates an acid, phenyl-sulpho-carbazinic acid, C,li,N,U, CS.SH, 
while one molecule of phenyl-hydrazine is split off. This acid 
is easily decomposed by heat, yielding hard and colourless 
prisms (C,tI,N 31I,),CS, diphenyl-sulphocarbazid ; alkali changes 
it into a black colouring matter, isomeric with the above and 
soluble in alkali with a red colour. Vhenyl-hydrazme and bro- 
mide of ethyl yield a new crystalline substance, 

CyH,N,H.(C,H,) (Call, Br), 
bromide of phenyl-diethyl-hydrazonium. With oil of bitter 
almonds phenyl-hydrazine forms crystals of the compo: 
C,lJ,.N,l.CH.C,II;.  Isocyanate of cthyl and phenyl.-/ 
zine forma urea of the composition CIT, Nj, - CO- NIH 
With acetic anhydride and with oxalic ether, phenylhydrazine | 
yields products in which one atom of hydrogen is replaced by 
acid radicals. At last the higher homolozue, toluyl-hydrazine, 
has been prepared, C,H,N,lI, in the manner formerly de- 
scribed for preparing phenylhydrazine, —I1. Vohl claims priority 
for a test for sulphur in organic compounds lately described by 
Weith.—B. W. Gerland described several sulphates of tetroxyde 
of vanadium as well as metavanadic acid.—II. Grunzweig and 
R. Jlofmann defended the existence of crystallised ultramarine 
against some doubts lately expressed by Luchner.—I1. Landolt 
published elaborate researches on the specific deviation of the 
plane of polarisation of solutions, from which he concludes that 
indifferent solvents affect the values observed very considerably, 
so that concentrated solutions only can furnish results of any 
approach to eaactness,—E. A, Grete described a volumetric 
method of determining sulphuret of carbon, xanthogenic acid, 
alkalies, and copper, depending on the formation of insoluble 
xanthogenate of copper.—V. Meyer and F’. Spitzer have trans- 
formed the product of the action of PCI, on camphor ; C,,H,;Cl 
into crystallised ethyl-terpene, C,)tI,; —C,H;. 
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Academy of Sciences, June 26.—Vice-Admiral Paris in the 
chair. —The following papers were read :— Geometric pvuints and 
envelope curves satisfying the conditions of constant product of 
two variable segments ; generalisation of some theorems ex- 
pressed in radii vectors, by M. Chasles.—Note on the develop- 
ment of cos. mx and sin. # x, accord ng to powers of Sin. 4, 
by M. Yvon Villarceau.—On the maximum of possible repulsive 
force of the solar rays, by M. Hirn. Taking (from experiment) 
0'293833 cal. to represent the heating per square metre on the 
earth’s surface, the two pressures 0'0004157 gr. and 0 0008314 gr. 
are necessarily the greatest possible for a perfectly absorbing 
and a perfectly reflecting surface ; on any hypothesis attuibuting 

henomena of light and heat to movements of ponderable 
matter. If, then, a radiometric or other experiment give, for 
solar repulsion, a value superior to those now specified, we must 
conclude against a direct impulsion by light, and the idea of 
mass, density, &c., in light, Now Mr. Crookes has estimated 
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the apparent repulsion at I gr. per sq. metre, or more than a 
thousand times superior to the above maximum for reflecting 
bodies.—New experimental considerations on Mr. Crookes’s 
radiometer, by M, J.edieu. ‘This refers chiefly to experiments 
by M. Bertin, who has a paper on the subject in the June 
number of Anwales de Chimie et de Physeqgue.—VY roperties common 
to canals, rivers, and water-pipes with uniform dvéme (first part) 
by M. Boileau,.—M. de Saporta was elected corres ondent 
for the Section of Botany, in room of the late M. Thuret ; 
MM. Godron and Duval Jouve were the other candidates —_ 
Report on a memoir of M. Felix Lucas, entitled ‘ Calorific 
Vibrations of Homogeneous Bodies.” The chief object proposed | 
is to deduce from thermodynamics the principles of conductivity | 
of heat in homogeneons bodies, enunciated by Fourier, consi- } 
dering heat as the result of molecular vibrations. — Exposition | 
of a new method for resolution of numerical equations of 
all degrees (thiid part), by M. Lalanne.—On a differential , 
radiometer, by M. de Foavie'y,“4@oProcess for the manu- | 
facture of soda from wrack by 9,%> tic steeping in lye, ° 
by M. Herland.—On the catastn.%2p / 5. sand Sable (dis- ' 
trict of Salazie), Isle of Réunion,/ 5 /°%o Vinson. The 
renewal of subterranean commotions in .%o 4p ” *wolcanic : 
action as the cause of the catastrophe. —Lle:. “¥s, tagipveme. 
rides of planet 153, Atala, by M. Bossert.—On lineat ufferential 
equations of the second order, by M. Fuchs.—On the contact of 
surfaces of an implex with an algebraic surface, by M. Fouret.—- 
On some experiments made with Crookes’s balance, by M. Salet. 
—QOn some derivatives of normal pyrotartaric acid, by M. 
Reboul.—Volumetric determination of formic acid, by MM, 
Portes and Ruyssen.—On the arragonite observed on the surface 
of a meteorite, by Mr. J. Lawrence Smith. It was in the form 
of white incrustation, on meteoric masses found in the desert of | 
Mexico. ‘The matter seems to have been incrusted on the iron 
after fall of the latter. ‘The mass lay ina valley between high 
mountains of calcareous formation, and would often be washed 
and covered with water during heavy rains.—On the combina- 
tions of carbons found in meteoriles, by Mr. J. Lawrence Smith. , 
—On the employment of chloiide of calcium in the watering of 
At. 


- ,ptilised in the way 1cferred to, and with the best 

results, It ampregnates the soil with hygrometiic matter which + 
makes durable for a week the moisture impaited. It is healthy, | 
always containing a good deal of chloride of iron and tarry | 
matters; and compared with water, it realises an economy of: 
about thirty per cent. l‘urther, it improves streets and roads! 
by covering them with a sort of patina or hard superficial crust, 

resisting both desiccation and disaggregation.—Study on the 
formation and growth of some galls, by M. Prillieux.— Experi- 

mental researches on the action of aniline, introduced into the 

blood, and into the stomach, by MM. I'cltz and Ritter. This 
inyuiry was suggested by an analysis of wines sold at Nancy, 

which showed that fuchsine is largely employed to heighten the 
colour of wine, and to mark the addition of water. Its injurious 
action is shown on man and on dogs.—Researches on Cypressius 
pyramidatis, by M. Martsen.—Process of registration and repro- 
duction of colours, of forms, and of movemeats, by M. Cros. 
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THE UNIVERSITY OF MANCHESTER! 
Il. 
E have already discussed in last week’s NATURE 
the present position of the higher education of 
this country, and we shall now endeavour to point out 
in what respect this is deficient, and in what way this 
deficiency may best be remedicd. 

One of the most important replies called forth by the 
pamphlet of the Scnate of Owens College is that by | rof, 
Huxlcy, and this is alluded to in the following terms in a 
second pamphlet drawn up by members of the Senate :— 

‘Prof. Huxley, while holding that the increase of 
universities—in the proper sensc of the term--is in itself 
desirable, questions whether the granting of degrecs is 
essential to the character of a university. With the true 
honour and highest functions of a university, associated, 
as these are, not with its ordinary but with its choice 
products—with the flower of its students as they prove 
themselves in university and in the gencral national life-— 
the power of granting degrecs and the number of degrees 
granted are indecd not essentially concerned. But it can 
at the samc tine hardly be denied that cxsaminations, and 
the preparation for examinations, are the proper channels 
throurh which the influence of teaching is brought home 
to the great bulk of students at any universitv, and that 
without examinations the efficiency of its teaching cannot 
be tested in reference to its average pupils, It is for this 
rcason that the degree-granting power, in Dr. Carpenter’s 
words, ‘is usually held in this country to be the essential 
attribute of a university.’ The degree is the outward sign 
of a standard reached ; this test the public has a claim to 
demand, more especially in fields of study to which no 
other practical test is applicable under ordinary circum- 
stances, and this test it will continue to demand till 
brands go out of fashion. and till the public is composed 
of compctent independent appraiscrs of proved merit.” 

These words cmbody a powerful argument in favour of 
keeping to our present System. When a man styles him- 
self M.A. of Cambridge, for instance, this denotes unques 
tionably a certain intellectual training and acquirement, 
but it implics also a certain moral, social, and even 
physical training. It implics that during his residence 
at Cambridge his character was such as to satisfy the 
college authorities, while his social capacities must have 
been developed by the numerous influences of under- 
graduate life. The public has surely a right to demand 
this outward sign of a standard reached in the case of 
such a man—we may therefore take it for granted that in 
the future of this country the degree-granting power will 
be retained by the higher educational institutions. This 
preliminary question being scttled in this way we must 
next ask whether the present degree-giving bodies of this 
country are, as they stand now, doing cnough for our | 
higher education, and if not, whether they can be made 
to do so by a legitimate eatension of their present powers ; 
for Clearly if bodies now in existence can be made suffi- 
cient for all the purposes of a higher cducation it would | 

© Impolitic and unnecessary to call a new institution into 
existence, 

Now we think it 
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to the whole population of England; nor will this be , 
greatly modified by adding thereto the ycarly result of | 
the University of London—England will still be found 
deficient in comparison with other countries, One reason 
for this arises from locality, for even in these days of casy 
locomotion the clement of locality retains an influence ; 
and we believe it has been found that the two English 
Universities draw the greatest relative proportion of 
pupils from counties in their immediate neighbour- 
hoods, and the same may be said of the Univasity of 
London. Nor is this to be wondered at, for the connec- 
tion between a student and his University docs not cease 
when he gets his degree. He only then truly begins to 
form a part of the institution and to take an interest in 
its proceedings, and he will on this, as well as on other 
grounds, attach himself, if possible, toa University in his 
immediate neighbouthood. At present, therefoic, the 
whole north of [england may be said to be without a 
University. Again, it may be takcn for granted that the 
large and influential class of men residing in the great 
citics of the north of England who have become wealthy 
through the industrics of the country, do not consider 
that thcir sons have at present sufficient facilities for a 
higher cducation. ‘They wish their sons to be graduates 
of a University and to retain a connection with it in after 
life ; nevertheless, it is only a few of them that are dis- 
posed to take advantage of the old English Universities. 
They probably feel that the social training at these Uni- 
versitics, with all its excellence, is hardly such as to fit 
the majority of its graduates for success in industrial 
occupations ; and, on the other hand, they know that 
their scientific training is very much below the mark, 
As a matter of fact, thercforc, a number of men, forming 
a very important section of the community, do not avail 
themselves of thesc old institutions, nor will they be per- 
suaded to do so. They want a more suitable kind of 
education for their sons. Such an education is furnished 
by the various provincial colleves which are 1apidly spring- 
ing up, and of which Owens College is the oldest and best 
known tepresentative—but none of these institutions have 
the power of granting derrces. 

We must therefore conclude that sufficient facilities are 
not afforded to the inhabitants of the notth of Iéngland 
in respect of the highcr cducation, and this is especially 
felt by comparison with the manufacturing districts of 
Scotland as repicsented by Glasgow, a city which 15 the 
seat of a well-known University with all the privileges 
of granting degrees. 

As one means of overcoming this deficiency, affiliation 
with one of the older Universities has been suggested. 
Regarding this scheme it is only necessary to quote the 
words of the Owens College pamphlet embodying the 
views of the Senate, that “where a college has aheady 
attained to a life and a character of its own it is impos- 
sible to accommodate it to institutions of an altog: ther 


different historical growth.” “am 
There is yet, however, another alteimative. Why, it 


may be said, should not the University of London be 
definitely and finally recognised as the degrec-giving 
body for all the provincial colleges? The great objection 


of graduates turned annually out by the Universi- | to this arrangement is its inconsistency with the true 
Oxford and Cambridge bears but a small proportion theory of a University, and besides as a matter of fact it 


does not work well at the present moment. 
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Before proceeding to prove this, let us make a few 
remarks upon the general system of cxamination. A 
great deal has been said and written against this system, 
as if examinations in themselves were rather to be avoided 
than otherwise. This, however, is surely a mistake. The 
University of London does not, in our opinion, err in 
respect of its examinations bcin& excessive, but rather in 
respect of its examinations being incomplete. A properly 
conducted examination system tests the power of the 
pupil for producing his knowledge when occasion re- 
guires. If it be the case that the Jesuits excel in this art, 
so much the more credit to them, for the art of producing 
one’s knowledge is something desirable, which ought 
certainly to be taught. 

Now the fault we have to find with the University of 
London is that, at least in its junior examinations, it does 
not test the excellence of the manner in which a candidate 
produces his knowledge, and can hardly be expected to do 
so. ‘The London examination is not led up to by previous 
class examinations, in which the knowledge-producing 
power of the various pupils is carefully tested and com- 
mented on. If the candidate passes in, let us say, the ma- 
triculation examination, he may get credit for the quantity 
of his knowledge, but none for the excellence of his method 
of producing it. If he fails to pass from want of this facility, 
nothing is said—he is simply told that his knowledge has 
proved insufficient. If his power of producing knowledge 
is to be rectified, it must be donc at his college, and under 
the eye of his teacher, but if he has no college and no 
teacher, it will not be Gone at all. And yet the University 
of London, from its privilege of granting degrees, has very 
great power over the various provincial colleges, and not 
only tells them by means of its calendar what things they 
must teach, but also the manner in which these things are 
to be taught. True freedom of teaching is incompatible 
with this system, and unquestionably the teaching that 
would fay dest in an institution absolutely bound to the 
University of London would be of a style prejudicial to all 
originality. Indeed it would bea mistake for such instita- 
tions to have at the head of their departments teachers 
of originality and power of research. Teaching of the 
kind to suit this system is incompatible with research. 

But if the University of London be deficient in this 
respect, it is even more so in the other functions of a 
University. It can hardly be said to take any account of 
the moral, the social, or the physical training of its alumni. 
In fine it has the paramount power of granting degrees, 
but without any corresponding responsibility, for it leaves 
the most important parts of its graduate education to be 
done by other institutions, or even not to be done at all. 

In this article we have endcavoured to show that an 
extension of the system of the present Universities is in- 
adequate to the educational wants of the country. In a 
futuie article we shall discuss in what way these wants 
may, in our opinion, be most properly remedied. 


THE DUTCH IN THE ARCTIC SEAS 


The Dutch in the Arctic Seas. 
Campen. Two vols. With Illustrations, Maps, and 
Appendix. Vol, I—A Dutch Arctic Expedition and 
Route. (London : Triibner and Co., 1876.) 

RK. VAN CAMPEN is anative of the United States, 

: evidently of Dutch descent, and is enthusiastic on 


behalf of the past and future glory of his native country, 
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The two volumes, of which the first has just been pub- 
lished, have been written for the express purpose of 
inducing the Hollanders to reassume their place in the 
field of Arctic exploration, which as a nation they have 
deserted since the last voyage of the famous Barents, now 
nearly 300 years ago. ‘The prominent position which the 
Netherlanders once held as navigators and discoverers all 
the world over, is well known, and as seamen they still 
occupy as good a position as ever. Their addition to the 
list of, happily increasing, Arctic explorers would certainly 
be an acquisition ; and we are glad to see that a move- 
ment has been commenced by the Dutch Society for the 
Promotion of Industry to induce the Government to enter 
into this matter in friendly rivalry and co-operation 
with other civilised countries. We hope the Society, 
backed by the arguments urged in Mr, van Campen’s 
work, will be successful in their endeavours. 

The work referred to—-including the volume which is 
published and the one to come—is the expansion of two 
articles in the Zyransatlantic Magasine. The author 
endcavours to rouse the spirit of Hollanders by insisting 
on the glories which their nation achieved in the past, by 
pointing out how much yet remains to be done ere the 
Arctic problem be solved, by showing them what other 
nations are doing, and by pointing out that the Spitz- 
bergen-Novaya-Zemlya route belongs to them by in- 
heritance. Mr. van Campen rather boldly, but no doubt 
with considerable justice, compares the Dutch in the 
earlier days of their history to the Phoenicians, who in 
the pursuit of trade penetrated into the most distant parts 
of the earth, making many discoveries of which the record 
is lost. He brings our own country to the front as 
the “grand exemplar” in the matter of Arctic explora- 
tion, and shows that the motives which now actuate nations 
in the pursuit of this ticld of enterprise are nobler than 
those which led in the old days to the quest for a north- 
west or north-east passage. Mr. van Campcen is strongly 
of opinion that the Dutch in these old days made many 
discoveries which have dropped out of sight, and that not 
improbably cven the Franz-Josef Land of the Payer- 
Weyprccht Expedition was long ago discovered and some 
of its points named by the Dutch whalers who used to 
frequent these seas in grcat numbers. Dr. Petermann 
Scems also to be of this opinion ; and we are sur’ if the 
ek can make good their claim to any discovery, ‘which 
have, en rcnamed, evcryone will rejoice to ret, Gye the 
old De= names. 

Mr. “ampen urges many arguments in tavour of 
Arctic Expioration, and especially in favour of its resump- 
tion by the Dutch. These arguments we need not recount 
here, as all our readers have been made familiar with 
them in connection with the expedition, which may by 
this time have found the secret of the Pole. The author 
devotes considerable space to a discussion, or rather a 
comparison of opinions, as to the nature of the unexplored 
region round the Pole. The map prefixed to this volume 
shows Dr. Petermann’s continuation of Greenland right 
across to Kellet Land, somewhat N.W. from Behring 
We fear few geographers will agree with this 
conjectural Polar continent of Petermann ; all that we 
know points to the likelihood of the undiscovered region 
being broken up into an archipelago, Mr. van Campen also 
devotes considerable space to the question of an open Polar 


{ sea, a question which now seems to us out of date. We 
think, considering the object of his work, the author has 
made a mistake in filling up so much space with a com- 
arison of opinions on these questions ; he has done the 
‘same with the Gulf Stream and Ocean Current question, 
introducing large quotations from the well-known authors 
who have discussed it. We do not see that all this matter 
is quite relevant to the object for which the book has been 
published. The English readers, for whom the work must 
be meant, are already familiar with all that Mr. van 
Campen has brought forward, and so, we should think, 
are the Dutch readers who are likely to take an interest 
in the work. For both English and Dutch readers great 
compression would here have been advisable; and, in- 
deed, we think the whole work might have been con- 
tained in one volume. All these conjectures as to the 
nature of the Polar region and the extent of the Gulf 
Stream seem to us waste of energy, as the only method 
of solution is to go and sec. And this is what Mr. van 
Campen wants the Dutch to do. He also discusses the— 
to English readers, at least— somewhat threadbare ques- 
tion of routes, and with justice shows that the route for 
the Dutch is their old one by Spitzbergen or Novaya 
Zemlya. He thinks they might try either a route to the 
north-east by Novaya Zemlya somewhat on the traces of 
the Payer-Weyprecht expedition ; or—and he sccms to 
prefer this—they might make Spitzbergen a basis of ope- 
rations, and with two ships establish a depét, and by 
taking plenty of time, might in this way, partly by ship 
partly by sledge-boat, reach the Pole. Happily, however, 
Mr. van Campen does not hold up the Pole as the only 
and chief goal of Arctic exploration ; he shows forcibly 
and fully the many great gains to science and humanity 
which are to be obtained by a perfectly equipped Arctic 
expedition. Jt would, we think, be fortunate both for the 
Dutch and for science if they could be persuaded again 
to occupy the field on which of old they reaped so much 
glory ; and now that there is every likclihood of an intor- 
national system of stations being established around the 
Polar regions, we cannot see that so important, though 
so small a nation, can any longer withhold itself 
fiom doing its share of the world’s work in this matter. 
No doubt the Dutch have for long had much to do in 
looking after the affairs of their own household, but now 
there are signs that they have leisure and wealth enough 
to take a substantial part in cosmopolitan work. Mr. van 
Campen’s arguments have already been brought under 
the notice of several prominent Dutchmen, and we think 
his object would be better served by the publication of 
a compressed Dutch edition, than it secms hkely to be by 
this lecture read to the nation in the hearing of the 
English. “As certainly as the North Pole exists is it 
necessary to our command of the forces of nature, in the 
interests of mankind, that we should know in what way 
the ice and snow, the long nights and day, the tides and 
the geological formation of lands and islands about that 
Mysterious summit of the Polar axis, react upon more 
favourable and fully inhabited climes. The Aéer¢ and 
Discovery have gone forth, then, at the call of England 
only, Not to serve England only, but the entire world. 
And not less important, we may add, would prove a Dutch 
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For English readers who want, in short space, to get 
a knowledge of the arguments in favour of Arctic explora- 
tion, of the discussion on the subject of the various routes, 
of an “open Polar sea,” and the configuration of the un- 
known region, and on the question of ocean currents and 
the Gulf Stream, Mr. van Campen’s first volume will prove 
useful, The second volume will, however, possess for us 
more of novelty and interest, as it will contain a history of 
Dutch Arctic enterprise. As there are no cuts in this 
volume, we presume Volume II. will be well supplied 
with illustrations and maps. We hope soon to have it 


before us. 
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OUR BOOK SHELF 


Proceedings of the London Alathematical Society. Vol. VI. 
(London : Messrs. Hodgson, 1876.) 


PRoF. CAYLEY contributes to this volume several memoirs 
bearing on the theory of attraction. References to some 
of his carlicr papers on the subject are given in Tod- 
huntcr’s “ History.” The titles of the present papers are 
“On the Potentials of Polygons and Polyhedra,” “On 
the Potentials of the Ellipse and the Circle,” “ Determina- 
tion of the Attraction of an Ellipsoidal Shell on an 
I-xterior Point,” ‘ Note on a Point in the Theory of 
Attraction.” The order of the papers will indicate the 
direction of growth the subject took in the author’s hands. 
Mehler has treated of the attraction of polyhedra, but 
Prof. Cayley’s results “are exhibited under forms which 
are very different from his, and which give rise to further 
developments of the theory.” He finds general formula 
for the potentials of a cone and a shell, he then takcs the 
case of a polyhedron or a polygon, obtains results for 
rectangular pyramid, rectangle, and cuboid, and verifies 
some of these results. The attraction of an indefinitely 
thin ellipsoidal shell was shown by Poisson to be in the 
direction o! the axis of the circumscribed cone, this pro- 
perty was also demonstrated geometrically by Steiner. 
‘Lhe geometrical investigation was subsequently com- 
pleted by I’rof. Adams so as to obtain from it the finite 
expression for the attraction of the shell, a result which 
had also been obtained analytically by Poisson. Prof. 
Cayley states the geometrical theorems, proves them, and 
obtains analytical expressions for the attraction of the 
Shell and for the resolved attractions, The law of attrac- 
tion throughout is that of the inverse square. The same 
writer also contributes a paper “On the Expression of 
the Co-ordinates of a Point of a Quartic Curve as Iunc- 
tions of a Parameter.” ‘This last 15 the development of a 
process of Prof. Sylvester’s. Dr. Huirst’s remarks on 
“Correlation in Space” are a mere abstract of results, a 
fuller statement of which is reserved for a future commu- 
nication. Prof. Wolstenholme contributes a neat piece of 
analysis called “A New View of the Porism of the In- 
and circum-scribed Triangle.” Prof. Sylvester contributes 
two interesting notes from M, Mannheim with reference to 
Peaucellier’s cells and their application. The Rev. W. H. 
Laverty supplies an “ Iextcension of Peaucellier’s Theorem.” 
Mr. Routh has a paper “On Laplace’s Three Particles, 
with a Supplement on the Stability of Steady Motion ;” 
Mr. Samuel Roberts contributes a paper “ On a Simplified 
Method of obtaining the Order of Algebraical Conditions,” 
This method is illustrated by various yeometrical applica- ,, 
tions. Further papers of an analytical character are 
“On the Solution of Linear Differential Equations in 
Series,” Mr. J. Hammond; “Note on some Relations 
between Certain Elliptic and Hyperbolic Functions,” Mr, 
J. Griffiths ; “ Notes on Laplace’s Coefficicnts,” Mr. J. 
W.L. Glaisher, In mixed mathematics we have papers 
“On the Application of Hamulton’s Characteristic Func- 
tion to the Theory of an Optical Instrument symmetrical 
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about its Axis,” and “ On Hamilton’s Characteristic Func- 
tion for a Narrow Beam of Light,” Prof. Clerk-Maxwell ; 
“On the Vibrations of a Stretched Uniform Chain of 
Symmetrical Gyrostats,” Sir W. Thomson. The Presi- 
dent (Prof. H. J. Smith) contributes papers “On the 
Higher Singularities of Plane-curves” and “On the Inte- 
gration of J)iscontinuous Functions;” Major J, R. Camp- 
bell gives an account of “ The Diagonal Scale Principle 
applied to Angular Measurement in the Circular Slide 
Rule.” Shorter papers are “On the Method of Reversion 
applied to the Transformation of Angles,” Rev. C. Taylor 
(the basis of the communication of which an abstract 
only is given in the “ Proceedings,” the full paper being 
printed in the Quarterly Fournal of Mathematics, No. 53, 
is a work on Conic Sections, by G. Walker, 1794) ; ‘On 
some Proposed Iorms of Slide Rule,” and “ On the Me- 
chanical Description of Equipotential Lines,” Mr. G. II. 
Darwin; and “On the Mechanical Description of a 
Spheroconic” and “a Parallel Motion,” by Mr. Hart. 

From this enumeration of the contents of the volume 
before us, it will be seen that its contents range over 
nearly the whole domain of pure and applied mathe- 
matics, 
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LETTERS TO THE EDITOR 


The Editor does not hold himself responsible for opinions expressed 
by his coorespondrnts, Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. | 
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The Government ‘ Vivisection” Bill 


ATTOW me supply an omission in the paragraph in last week’s 
NAIURE which states that Mr. Cross “pointed out” to the 
deputition on this subject, ‘‘that the [ull was framed practically 
in accordauce with the views of the Royal Commission.” This 
astonishing assertion was of course contradicted at once, but the 
fact docs not appear in the paragraph in question ; and, though 
the discrepancy between the Royal Coma ission Report and the 
Government Bill is notorious and acknowledged on all sides, so 
few people 1cad_ either the one or the other, that a statement to 
the contrary may he believed, if allowed to pass. Those who 
have given attention to the Blue-book in question know that 
while the evidence on which Leyislation was recommended went 
beyond the facts, the Report beyond the evidence, and the 
recowmendations beyond the Report, the Dill actually introduced 
by Lord Carnarvon did not so much exceed as contradict the re- 
commendations of the Royal Commissioners, If a reasonable 
registration Vill in accordance with the Report of their own 
noniinees had been framed by the Government, they would 


have spared themselves and others a good deal of trouble. 
POM, PS. 
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The Boomerang 


Lorserve a Ietter in NATURE (vol. xiii, p. 168) asking for 
information about the ‘boomerang.’ 1 have now taken the 
occasion of a number of the abonyinal natives of this district 
being here with me for a time, to make inquiries on the subject 
which might confirm or correct my own previous observations. 
The information I have gained as to the ‘‘ boomerang” I now 
condense, preserving, however, as much as possible the language 
made use of by my informant. I have also seen the boomerang 
thrown by one of their best performers, a short account of which 
I will add in conclusion to this Ictter. 

‘Two kinds of boomeiang are made, one called ‘‘ marndwullun 
wunkun,” that is the ‘‘boomerang,” as I may translate the term 
‘“wunkun,” which turns round; marndwullun” is equally 
upplied to the returning flight of a bird asto a boomcrang. The 
second kind of boomerang is called ‘‘tootgundy wunkun,” that 
is the boomerang which goes straight on, ‘‘ toot” meaning some- 
thing ‘straight’ or “erect.” | . 

The two boomerangs differ in their construction, The second 
(straight) kind being thicker, longer, and less curved than the 
first, I shall call, as a matter of convenience, the ‘*marnd- 
wullun” No. 1, and the ‘tootgundy”’ No. 2. 

With No. 1 there is no certainty of hitting the mark. It may 
come back too quickly, and may hit your own friends standing 
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near you. In choosing 2 boomerang like No. 2, in preference, 
it will be more sure to hit the object, and will enerally pene- 
trate the mark with the point which has been held in the hand. 
A black fellow will prefer onc of the kind No. 2, if required for 
fighting. That is, he can make more sure of hitting his enemy. 
With No. 1 he will probably miss or even injure his friends, as 
it is difficult to tell whcre 1t will come back to. If No. 1 strikes an 
object it will never return ; besides, it is gencrally too light to do 
much execution. ‘These statements, which I have recorded as nearly 
as possibleaspiventome to-day, quite confirm my own observations 
made during the last twenty years in Victoria, South Australia, 
New South Wales, the Queensland Back country, and Central 
Australia, In Cooper’s Creek T have seen boomerangs No. 1 
used hy the natives to kill ducks and birds in general which fly 
in flocks. They seemed unible to calculate where its course 
would be among them, and some were hit; the boomerang and 
the bird Loth fell. J have often seen these weapons thrown but 
never saw one return after striking an object. If slightly touch- 
ing an object in its course, such as the small limb of a tree, it 
might continue a curve to the ground, but no longer in the same 
plane as before, and the impetus would be destroyed. A third 
kind of boomerang is used m Central Australia, as far at least 
as near to the tropics about the 141st meridian (north of Sturts 
Desert), which I think is only used for fighting at close quarters. 
Speaking from memory this variety is probably about 4 or 5 feet 
in length and of very heavy wood. I have rarely seen them 
carried, but have found them concealed near to or lying in the 
huts of camps from which the natives had fled at my approach. 
linally, I have great doubt whether any of the natives can tell 
beforehand whether a boomerang No. 1 will, when finished, be 
a good “marndwullun wunkun ” ornot ; and it is not uncommon 
for an aborigine, if he finds his boomerang to rcturn instead of 
going straight to its mark, to heat it in the ashes and straighten it, 
so that the blade lies in one plane. 

It may perhaps be not uninteresting to your correspondent if 
T record an instance or two in which the boomerang has been 
used in the settlement of quarrels in this district. 

1 write as follows, using the first person, and as much in the 
words of my informant as is possible :— 

“*Once IT had a quarrel with one of our Kurni (black fellows). 
I was angry and called him ‘barrat-dun.’! Tle was very cross. 
I had word from a friend that Daly was going to fight me. I 
was obliged to go, or be called ‘ jeeragan’ (coward). A number 
of Kurnt who had quarrelled had to fight each other at the same 
time. 

“Our friends decided we were to fight with boomerangs. Doth 
of us had ‘tootgundy wuvkun.’ § Marndwullan wunkun’ would 
be no use, it is too light, amd you can’t take sure aim. Our 
friends stood round to sce which was best man, just as I have 
seen the ‘lowan’ (white men) do. Daly threw the first boome- 
rang because [ had called him ‘barrat-dun.’ We threw turn 
and turn about. You can see the boomerangs coming, I 
dodged them as well as I could or turned them o't with the 
shield. They passed me like a wind. IThada shield. If you 
turn the boomerangs they slide off. If you stop them they either 
break your shield or carry it away. One ‘wunkun’ passed me 
and stuck three or four inches into a dargan trce (Box— one of the 
Kucalypts) When the ‘wunkuns’ were all thrown we went 
towards each other with the ‘ culluck ;’ he put down the ‘ bama- 
rook’ (shield against the boomerangs or spears) and took up the 
“turnmung’ (shield against culluck =club). We had eacha ‘ cul- 
luck’ and a ‘turnmung.’ We both hit and warded off as I have 
seen white men do with their big knives (sword). At last Dilly 
the Bull, one of our friends, ran in and cried out, ‘moondanna’ 
(that will do, or enough). Then we stopped. We were then 
friends. Daly said to me, ‘ Why dic you call me that name?’ 
I said, ‘J am sorry.” There was no more, — 

“ A few years ago ‘ Barny’ woke up in his camp in the night 
an‘l saw ‘ Lamby’ standing by his fire. Fie was frightened, and 
said, ‘What do you want?’ Lamby said, i Only some fire,’ 
But Barny thought he had been ‘ngarrat bun’ (made sick). Per- 
haps it was with the ‘yertung,’ the little leg-bone of the kan- 
garoo. If you point that at a sleeping man and sing a song he 
will be sick, I don’t know the song, I never heard it ; it might 
be, perhaps, beginning, ‘ Yertung, yerlung, goombart, goom- 
bart.’2 If he could do this without being seen the Kuini believe 





r Barrat = sickness or disease. The whole term implies having acquired 
a loathsome form of disease, for which the aLorigines have to thank the 
whites. : . : 

- Goomart is the large leg-bone, and is ground down with . sharp point 
at each end and worn in a hole through the septum of the nose. [t 15 believed 


to have magical powers. 
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e man would become sick and die. I have never seen it 


1 
rs Goon after Barny died News went about that Lamby had 
Gitied him ‘Then went about also * Laywin a ngangata ’ (news 
of wat) Word was sent by the dead man’s relations to come 
tand fight at some place It was near the mouth of the Nichol- 
gon River at the Lakes All the Kurm from Bairnsdale to the 
Snowy Rivercime 17 he women stte down, beat the possum 
rugs with their hands, and called the other side names for 
‘éngarrat bun a Kuim? (bewitching or miking sick a black 
fellow) ‘The two brothers of the ‘poor fellow’ (the term com- 
monly used in sperking Inghsh fo. dewd mw) thew boome- 
rangs and ‘kunnin’ (a straight stcel po nted at each end and 
‘about 2 feet 6 inches to 3 fect in length) I amby had a shield 
pAt lasta ‘kunmn’ went through his ght le, just above his 
iknee le drew it out behind and threw it bach. But he 
‘missed, 1t wis too shppery with blood Then they wintcd to 
‘throw spears at him, but some ‘Iku’? men ind women stood 
‘up before Lambv, and the fight stopted Ihen they were 
friends Lamby had two shields (turnmung), one in his hand 
and one on the giound before him to he ready ° 
The above narratives will, I think, throw some hight on the use 
of the boomerang, 1nd are characteristic of the customs of the 
aborigines, which it 15 much to be regi ctted are zomg to oblivion 
A careful record of these —1n fict 1 faithful record of the customs, 
the beliefs, the systems of consanguimity of the Australian vbort 
gines would throw much hght on the probtbl. euly condition 
even of the now civilised races I have for some yeus th eisured 
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up for future use everything T could zithe on these subjects 
‘Lhis mine of strange imformition 15 ummcnsc, and I regret to 
say not only unworked, but J far destined to remain so—while 
the abongines arc 1apidly fading way before the advancing 
wave of settlement To anyone who his not cndervoured to 
collect such information through others, the utter apathy which 
exists throughout the Austiahan colomes my secm inconcetv- 
able I remet to say thit sil experience hs shown me that 
it exists As aninstance I may mention thit of some 400 o1 
00 circulars which I have, toyetber with my crllcazue in the 
inquuy, the Rev Mr ison, sent out ashing for information 
as to the systems of kinship obtaming, cci tainly not five per cent 


t As an example I my give the sntke cham whi lis sung to 17 mono 
tonous chant. Lhe blicks tell me they sing thi and su k the wound for 
snake hite — 

Vane thay, gaylunea giviunga 
Yane thay, guvlung: grylungt 
Willel a wirrebi, wirt bryow 


repeated indefinitely It may |e translate 1— 


© Oh, the jaw of the giyluns, the gayhn z 
Oh the >wof th gayluyn the vylung 
Go and hide yourself in th Push rats nest 


Gaylung is I believe, a Hoplocephalus and very de idly 


Tt 15 sud to fre- 
quent the rats nests, which are made ot LIAS 
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have produced replies, and scarce] 
yielded results. bere rcely more than one per cent 


This is, however, a digression, and I now give, as illustrating the 


two above nvwratives, slight ske ches of the ‘‘ bamarook,’ the 


*¢turnmung, ’ and the ‘ culluck 
The boomerang throwing to which I have referred took plaice 


on the open flat lymg between the Liver Mitchell and tts 
branch known as the Backhwiter 


It was open and well suited 
for the purpose, but 1 se1-breeve wis blowing ~~ Lhere were pre- 
sent eight black fellows from different localitie , extending from 
the Mitchell River to the Snowy Rive: Among them was 
Lamby, the hero of the fight which T hive narratel, Loolabar, 
a brother of the man Barny, and 1 ong Harry, the acknowledged 
boomerang-thrower of the whole district , so much so that when T 
suggested that he should be called for the future “Bung Wankun,” 
1é, “He of the Boomerang,” the term was received with acclama 
tion, and it 1s not improbable that for the futme this may be his 
nitive name The only boomer we had ws one of the 
‘marndwnilun,” o1 1etuining sort iL hrows were made by all, 
and the dcfects of the thtows as well as of the instrument| 
pointed out by onc or the other almost in the sime terms — One 
aim of the boomer ing was hell to be too much curved for the 
instiument to return near the thrower. Lhe throws proved thi: 
to Le the case, as it wis evidently rmpossible for the thiower o1 
the spectitors to tell exrctly what the course of the missile 
would be m returnng In some crse it flew prist over our 
heads and fell in the reu, at others lew in the opposite direction 
far to the front. ‘Lhe explanation of this given me was that 
ws partly due to the unceitanty of the boomerarg’s return flight 
ui less of ruc perfection in make, and putly due to the winc 
which affected its comse J found thit the throws could be 
placed m two classes, one in which the boomerang was helc 
when thrown in 1 plane peipendiculir to the horion, the othe 
in which one plane of the boomer ing wis inclined to the left ot 
the thrower 

In the first method of throwing, the missile proceeded, revolv- 
ing with grett velocity, in a perpendicular plane for svy roc 
yards, when it became inclined to the left, trivelling from right 
to left Jt then circle | upwards, the plane an which 2t revolved 
In eating 1 conc, the apex of which would lie some distance in 
f1 aitof the thrower. When the boomerang m traveling passed 
1oun' to 1 point tbove and somewhrt to the nght of the thrower, 
and ; ethaps soo feet 11 ove the ground, if rppeared to become 
stitiontuy for 1 moment, F cin only use the term A> 72m, to 
describe it = It then commenced to descend, still revolving in the 
samc duection, Put the curve foll wed was reve ised, the boome- 
rang travellin fiom Icft torrht, an tthe specd rupidly mcretsing, 
it flow fu tothe te At high spee ti sbup whistling noise could 
be heard Inthe second method, which wi shown by §* bungil 
wunkun,’ and ehuted idmuing ejaculations of “ko Az ’ from the 
blick fellows, the boom 1am, wis thrown mm avpline conaadarbly 
inclined to the selt Jt there flew forward for say the same dis 
tance 15 before, sradually curving upwards, when it seemc | to 
“soar up—this is the best term—just 15 4 bird may be seen to 
cucle upwards with extended wings — The boomering of cou se 
wis il this time revolving rypidly | Tt 1s difft ult to estim ufe the 
height to wh ch it soire 1, makin I thin! two gyittious, but 
jud,ing from the har ht of ner, hl oun trees on the river bank, 
which it surmo ited, it may lave awached rgo fect Tt then 
soared round and round in a decre ising 4) ual ind fell ubout 100 
yirds in front of the thowar Tins wi performe | scvcral times 
Lhe descending curve passe | the thrower I think, three times 
Othe. throws ware spoilel by the wind, which cariied the 
hoomcarany far to the frort —f obscived, and some of the abori 
gine confumed it, that the thrower preferre | throwing with the 
wind Another mcthod of throwing was mentioncd, nimcly, to 
thiow the boomer wg im such 1 manner that it would stiuke the 
ground with its flat side some distance in front of the thrower 
It would then rise upwards in vspiral, retwning inthesame. This 
w's not attempted as it was decide! the bvomering was not 
strong enough. A final {how in a vertical plane so that the 
missile struck the ground violently fifty or sixty yuds in advanct ~ 
terminated the display It ricochetcd three times with a twang- 
ing noise and split along the centre = My black friends said they 
should soon manuficture 1 number of the best constructed 
‘‘wunkun” to show me I observed that the spectators stood 
about a hundred yards on one side of the throwcr, and when the 
boomerang im its gyritions approached us cvery blackfellow had 
his eyes sharply fixed on it Lhe fact stated by them that 1t wis 
dangeious was well shown im one instance, where it suddenly 
whecled and flew so close over us that I and ‘Loolaba: fell over 
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each other in dodging it. The expression used by them was 
‘* Marndwullun no good for fight ; if he no hit’em man, might 
come back and hit your friend beside you.” I questioned the 
black fellows as to whether they thought a boomerang could be 
thrown so as to return to the hand of the thrower. Seven said 
‘‘no,” and characterised the statement as ‘‘jetbollan,” ie a 
falsehood ; the eighth said he once made a boomerang that when 
thrown on a calm day with great care would gyrate round and 
round until it descended to the ground not far from him, moving 
as Slowly as a Jeaf falling from a tree, and that he once ran for- 
ward and nearly caught it. Tle said also ‘‘no Kurni (black 
fellow) can catch a wunkun when he flying—he would cut his 
hand open.” 

All the black fellows were unanimous in stating that a boome- 
rang when it has struck anything ceases its course. 

I have now stated all that at present suggests itself as to the 
Toomerang. I fear that I may have trespassed too much on 
your space and on the patience of your readers. 

Bairnsdale, Gippsland, Victoria, ALFRED W. Howirr 

March 3 


Fertilisation of Flowers.—The Cuckoo 


As ao fact interesting in connection with the fertilisation of 
flowers, | have observed that in Scafzova arvensis the stamens are 
elongated and the anthers ripened successively -not simul- 
taneously—in cach individual floret, the first having fallen off the 
filament, while the fourth is yet colourless and curled up in the 
tube of the corolla, the other two being in intermediate stages of 
development. 

May I also state in reference to the Cuckoo, that a 1hyme well 
known in Somersetshire, runs thus :— 

‘© In April, come he will, 

In May, he sings all day, 

In Juue, he alters his tune, 

In July, he prepares to fly, 

In August, go he must.” 
By which it is clearly not meant that the Cuckoo ceases to sing 
in that part of the country at Midsummer, ‘This break of note 
in June is generally to be noticed about the middle of the month. 
J, this year, heard it for the first time on the 28th May. 

Haling CHAS. Fkep. WHITE 
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The Cuckoo 

IN conrection with the notes of Mr. Adair and Mr. Joyner in 
NATURE of July 6th and 13th, Iet me record that the Cuckoo 
has not even yet left us in the Midlands, | heard it only last 
evening near tomy own house. There is a popular rhyme, long 
current in Derbyshire, concerning this bird. One couplet tells 
us the Cuckoo may be heard 

“In Apiil, May, June, and July, 
If she sings any longer she'll tell a story ;” 

so that even this rude rhyme shows that it is not expected to 
depart earlier than this month. LLRWELLYNN JEWITT 

Winster Ifall, Derbyshire, July 15 


ABSTRACT REPORT TO “NATURE” ON FX- 
PERIMENTATION ON ANIMALS FOR THE 
ADVANCE OF PRACTICAL MEDICINE? 


IV. 


Experimentation for Determining the best means of 
Restoring Animation after some Forms of Accidental 
Death. 

fe frequent occurrences of death from the adminis- 

tration of chloroform and other agents of the 
anzsthetic serics led me very early to experiment for the 
purpose of discovering the best means of restoring life 

after such accidents. I commenced this research in 1851, 

and have continued it up to the present time. I consider 

it to have been one of the most fruitful in useful prac- 
tical results. The details of the work have been com- 
municated at various times to the world of sciencc, and 

at considerable length. They formed the subject of a 

special report to the British Medical Association at its 

meeting in London in 1862. 

a rcport to the Royal Society in 1865. They were con- 

1 Continued from p 199. 
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tinued in the Croonian Lecture delivered before the same 
Socicty in 1873, and they were introduced into various 
lectures on experimental and practical medicine, and into 
reports on the physiological action of organic chemical 
compounds made to the British Association for the 
Advancement of Science. 

As the account of these inquiries covers a great deal of 
ground and brings into light many curious and interesting 
topics, I shall devote a little extra time to the abstract of 
the experimentation. 


Method of Experinental Research, 


The mode of experiment in this research has consisted 
chiefly in testing the action of the narcotic vapours ; the 
vapours of chloroform, ether, nitrous oxide, carbonic 
acid, choke damp, carbonic oxide, hydrocyanic acid, 
mcthylal, chloral hydrate, and others similar. Some 
inquiries have also been made relative to instant death 
by mechanical and electrical shocks, and to death by 
drowning and cold. 

In every case the animal has been submitted as pain- 
lessly and rapidly as possible to the process which we 
call death. The rapidity and painlessness were essential 
to the experimental inquiry ; because the more rapidly 
and the inore placidly the animation is suspended, the 
less is the body exposed to the risk of organic injury. 

In the course uf observation two steps have been fol- 
lowed. 

I, 


In the first line of inquiry the animals have been 
allowed to die without any attempt to restore life, the object 
being to ascertain why death took place. After death the 
organs of the body have becn examined in order to deter- 
mine what was the action of the destroying agent on them. 
Iiow did it arrest the hving action? 

The first question asked had relation to the condi- 
tion of the lungs :—Were they left bloodless, containing 
some blood, cr congested with blood? ‘The second 
question had relation to the heart :—Were its cavities 
left full, or empty of blood; were they distended or 
collapsed ; was the blood left in the cavitits of natural 
or unnatural colour; were the muscular walls of the 
heart still excitable to inotion, or were they quite in- 
active ; 1f the muscular walls were inactive were they 
rendered inactive by rigidity of contraction or by relax- 
ation? The third question had relation to the blood :— 
Had the blood undergone coagulation, and if it had not 
at the time when the examinatiu.n was made, how long a 
time elapsed for the complction of the process? What was 
the condition of the blood corpuscles ; were they scat- 
tered or massed together, were they perfect in outline or 
irregular ? What was the colour of the blood on the two 
sides of the circulation ; was the venous blood darker 
than the arterial, or were the two kinds of blood mixed in 
respect to colour? Were any gascs escaping from the 
blood or had any escaped? Had the fibrine escapcd from 
the other constituent parts? Had the blood accumulated 
in any of the vascular organs, or had it cxuded from its 
vessels in whole orin part? ‘The fourth question related to 
the state of the nervous organs, the brain and spinal cord :— 
Were these organs congested or free of congestion? Was 
there any cffusion of blood or of serum into them? Was the 
appearance of the white and grey matter natural or mor- 
bid? Were the membranes vascular or pale? The sixth 
question had relation to the state of the visceral organs 
in the cavity of the abdomen :—Were the kidneys free of 
congestion, or were they congested ? Was the colour of the 
intestines natural? Werc the liver and spleen congested or 
free of congestion? The seventh question had regard to the 
muscular system :—-Ifow long a period elapsed before the 
muscles became spontancously rigid? After what modes 
of death from the different agents did the muscles con- 
tinue most active under the influence of the galvanic 
current? What sets of muscles first ccased to respond to 
the current, the muscles of respiration or the muscles of 
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‘ocomotion ? What other stimulants than galvanism would 
xcite muscular movement after systemic death ? 
The above-named questions follow in series in relation 
to the condition of the animal body and its parts after 
death. In addition other observations were made to 
which it is necessary to refer. 

The influence of the narcotics on the temperature of the 
body immediately before and after death was studied 
The variations of the animal tempera- 
r clifferent degrees of natural atmospheric tem- 
‘peratures, from summer heat to extreme of winter cold, 
were noted. The different modifications of temperature 
that occurred in different organs of the body, brain, 
‘stomach, lungs, heart, liver, and abdominal cavity imme- 
diately after death were also observed. 

The influence of the anasthetic vapours on the minute 
or capillary circulation of the blood was determined by 
microscopical observation. In these experiments the web 
of the foot of the frog was made the field of observation. 
The animals were narcotised with the different vapours, and 
while narcotised the state of the circulation through the 
minute vessels, arterial and venous, was recorded during 
every stage of narcolism, and was comparcd with the 
state of the samc parts that existed previous to the induc- 
tion of the narcotic condition. The information sought 
for in this part of the inquiry related to the action of the 
narcotic vapour on the circulation of the blood corpuscles 
through the minute vessels ; the changes of form in the cor- 
puscles, red and white, if any changes occurred in them ; 
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‘ the changes in the calibre of the vesscls on the arterial 


and venous side ; the point of arrest of the circulation 
through the vessels when the circulation finally stopped ; 
the poimt of icturn of motion if the circulation were 
restoied 3 and, the effect of various changes of external 
conditions such as warmth, cold, and moisture on the 
circulation dung the stages of narcotic slecp. 

One other important part of this line of inquiry was the 
determination of the conditions in which an animal body 
assumed to be dead could be best kept so as to retain 
those states of organs and parts which are favourable to 
the re-establishment of living motion. Should the body 
be left in a warm or a cold atmosphere? What circum- 
stances dctcimine the suspension of the process of 
coagulation of the blood and of cadaveric rigidity? 
Briefly stated these were the points of inquiry sought for 
under the first duection of rescarch. By them | have 
been able to distinguish the conditions in which all the 
known anaesthetics leave the organs of the body when 
they kill. 


IT. 


In the second line of inquiry the objects sought after 
were the rational means, suggested by the previous 
inquiries, for recalling animation after the signs of life 
have ceased, In this direction the following questions 





were asked : 
‘ 1, What is the precise value of artificial respiration ? 


Nhat is the most perfect method of carrying out artificial 
espiration ? How long should the process of artificial 


v 
brespiration be continued, and what are the proofs that 


nu 
‘ 


Wts continuance will be uscless? When it has proved 
useful in restoring natural respiration, how long should it 
be continued ? What dangers are connected with its em- 
ployment ? 

2. Is it possible when the phenomena of suspended 


A 
nimation are present, to restore the circulation? Ry this 
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,from the venous circuit ; 


Tocess, to which I have given the name of artificial circu- 


lation (British and horcien Medico-Chirurgual Review, 
April, 1863), I tried to restore the current of blood 


through the vessels, by transfusion of other blood ; by 


mechanically pumping the blood within the veins of the 
io ody, over the lungs into the artcrial circuit; by 
attempting to draw the blood over into the arterial circuit 
by altering the position of the 


ages in alternate motion up and down. 
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3. Is it possible to combine artificial respiration with arti. 
ficial circulation? In this endeavour I tried the combination 
of the two methods, and with the hope of being able to 
drive or draw a current of blood over the lungs while the 
blood remained fluid, and of being able also to aérate the 
blood in its passage by kecping up artificial respiration. 

4. Is it possible to utilise the galvanic current so as to 
restore animation? In this inquiry the yvalvanic current 
was employed so as to call into play the action of the 
muscles of respiration: the heart: the voluntary muscles. 

5. Can the heart, after it has stopped, be excited into 
motion by injecting into it agents which stimulate it to 
contraction? In this inquiry ammonia and other ex- 
citants were injected into the heart, while artificial 
respiration was maintained, 

6. What is the value of external warmth in various 
degrees for restoring animation? In this research the 
effects of warm external applications, warm sand, moist 
warm air, dry warm air, moist warm straw, and vo ler 
similar means were carefully tested. 

In the bricfest terms I have thus sketched out the 
mode of inquiry adopted in the course of experimentation 
now under notice. Fuller details are re .:ded in the 
paper published in 1863 in the Afedico-Chuurgical Re- 
view, but these now given are sufficient for this abstract. 


RYSULTS. 


The practical results which have followed on these 
researches are vcry numerous, I will write those which 
scem to be most practical and useful. 

On Artificial Nespivation, -In_ respect to artificial 
respiration the following facts were learned :— 

If artificial respiration be sustained, even with an at 
mosphere of chloroform that is sufficiently narcotic to 
keep up decp narcotism, the action of the heart continues 
and recovery of life is possible, In brief, the mode of death 
frons chloroform and perhaps from all the other narcotic 
vapouis is actually due to the arrest of the current of blood 
through the minute vessels in the circuit of the lunvs. 

Aitificial respiration, when perfectly carned out, was 
found sufficient to restore life after natural rcspiration 
had entirely ceased, and when all ecatcrnal evidence 
of motion of the heat had also ceased. To make this 
fact matter of direct application, I invented a double- 
acting elastic hand-bellows, which performed when in 
action the double purpose of cmptying the lungs of their 
contained air by one movement, and of tilling them with 
fresh atmospheric air by another movement. I also 
arranged the instrument in such manner, that on 
emptying the lungs of air a current of blood is mechani- 
cally drawn upwards from the right side of the heart, by 
which the oppression of the right side of the heait from 
tension is removed, and its muscular contraction is re- 
called into play. My latest instrument for this purpose 
is now so graduated, that measuiecd quantities of air 
can be withdrawn and introduced, and the physico- 
chemical action of the Jungs can be imitated with the 
greatest refinement, and with results that are different 
to any that have been gained before. ‘hus, after death 
from some of the narcotic vapours I have been able to 
restore life as long as eleven minutes after all the external 
signs of life have ceased. The results of the experiments 
proved also that when once the natural respiration is csta- 
blished the artificial ought to cease, so that the cnfeeb'cd 
circulation and respiration may return into play together, | 
Further, the expcrimentation showed that artificial respi- 
ration, while it nay be made, by delicate using, an all but 
certain means for the restoration of life after death from 
narcotic vapours, it may by bad use be made the certain 
means of ensuring death; that in performing it any rude 
movement of the body, or any violent inflation of the lung, 
or anyattempt to inflate the Jung whilc the lung is full of a.r, 
and the right side of the heart, full of blood, is sufficient 
to complete the process of destruction of balance anc to 
cause unavoidable death, Ina word, the experimentition 
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showed that as with a fire that is well-nigh burned ont 
we can restore action by laying new fucl lightly on the 
remaining flame, and then by gentle blowing can communi- 
cate the flame to the new fuel, so in artificial respiration the 
same delicacy of procedure will reproduce the vital flame. 

In the absence of experimentation these facts could 
never have been learred. It was necessary to sce the 
effects of various methods under various conditions, and 
under various circumstances in order to arrive at certain 
conclusions. A century of observations on men subjected 
to accidents that destroy life would not have taught so 
much as was learned in a few hours from the observations 
on the inferior animals. 

Artificial Circulation.—The inquiry on the subject of 
artificial circulation proved that the attempt to establish 
the circulation by injection into the vessels, or by forcing 
the blood over the lungs, or by drawing it over in com- 
bination with artificial respiration, failed by reason of the 
coagulation of blood which followed such attempts. Some 
countenance was given, by the experiments, to the attempt 
to encourage a current of circulation by the process of 
raising and depressing the body so as to place the head 
at one moment below the level and at another moment 
above the level of the body ; but on the whole the effort 
to restore the circulation through the lungs was most 
expedient by the simple plan of artificiil respiration 
carried out as above stated. 

Use af Ga/vanism, The research instituted to test the 
value of galvanism as a means of restoring animation 
had a most important practical bearing. by regulating 
the intermittent current with a metronome J found it 
possible to make the respiratory muscles of an animal 
recently dead act in precise imitation of life. I also 
found that the heart could be excited into brisk contrac- 
tion by the same means, But the result caine out that 
by this method the muscles eacited by the current 
dropped quickly into iirevocable death through becoming 
exhausted under the stimulus, and that in fact the 
galvanic battery, according to our present knowledge of 
115 use in these cases, is an all but certain instrument of 
death. By subjecting animals to death from the vapour of 
chloroform in the same atmosphere, and treating one set 
by artificial respiration with the double-acting pump, and 
the other set by artificial respiration excited by galvanism, 
I found that the first would recover in the proportion of five 
out of six, the second in proportion of one out of six. 
Further, I found that if during the performance of mecha- 
nicil artificial respiration the heart were excited by gal- 
vanism, death was all but invariable. The explanation of 
these experimental truths is illustrated by a simple simile. 
If in animal reduced in power to the last degree from want 
of tood be carried to a place of succour, it may recover ; 
but if it be stimulated or forced to walk to the place it will 
posstbly dic on the way. So with a man or animal under 
prostration from shock or narcotism ; if the surgeon uses 
his own force for the restoration of the enfeebled muscles 
of the man before him he may restore the muscles to 
power; but if he uses up the last remaining force in the 
muscles of his patient by stimulation he will kill them out- 
rizht. Considering that in the large number of instances 
of sudden death by accident, the first thing “ tried” for 
restoring life is the galvanic battery, the information on 
the subject thus yielded by experiment, and which could 
have been got in no other way, 1s a result which, though un- 

_..cXpected, is none the less valuable. Indeed the peculiarity 
~“of experimental pursuit is that something unexpected in 
result 1s always learned, and is almost always useful. 

Injection of Stimulants.—The effect of injecting am- 
monia, and other stimulants into the heart for the pur- 
pos: of exciting the walls of the heart into contraction, 
was found to be as faulty as the application of galvanism 
for the same purpose. It produced a final contraction 
which was fatal. : 

Use of Lxtcrnal \WWarmth.—The research on the action 


of warmth on animals under suspended animation was ° 
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singularly interesting. I found that when an animal under 
a narcotic is still breathing, however faintly, the restoration 
of the animal warmth is often alone sufficient to restore life. 
This came out of the observation of the action of narcotics 
in reducing temperature, and in my first researches on 
chloral hydrate I showed that of two animals under the 
same lethal dose one was safe to recover in a warm air, 
while the other in acold air would die. These facts relate 
to animals which arc still breathing though all but dead. 

On the other hand, I discovered that if an animal had 
actually ceased to breathe, the most ccrtain way of 
ensuring its death is the exposure of it to heat; the most 
certain way of retaining it in a condition for possible 
recovery and of retaining its musculir irritability under 
stimulus is the exposure of it tocold. Heat I found excites 
the final muscular contraction and causes coagulation of 
the fibrine of the blood; cold suspends both. Thus ina 
warm-blooded animal exposed, after its death from chloro- 
form, to extreme cold in a dry air, I found every muscle 
in the body that I could reach vigorously active under 
re-applied warmth and galvanism three hours after 
death ; while in fish and batrachians I found it possible to 
restore life altogether after they had been accidentally 
inclosed, that is to say, frozen up in ice. As we arrive at 
clearer knowledge of the means of restoring animation 
in man, these facts will have a bearing of the extremest 
value, Already they indicate that in the death of the human 
subject by drowning and cold, attempts to restore life ire 
demanded evi n hours after the occurrence of the accident. 

Lastly, on this head, the cxperimentation taught me 
that while in the process of resuscitation it 1s very bad 
practice to immerse the body in a heated medium like hot 
water, it is of the ufmost importance to establish the 
artiticial respiration with a warm and dry air. Such an 
air prevents condensation of water in the bronchial tubes, 
quickens the process of oxidation of blood, and allows the 
body to becoine warm from its own natural centres of vital 
heat. 

PRACTICAL APPLICATIONS, 


The experimental inquiry herewith briefly stated is too 
new to have brought forth much fruit. ‘The grand practical 
results for which it was pursued have to follow in course of 
years. Some results have, however, already been realised. 

Immediately after chloral hydrate came into use, the 
dangers from its use were found to be imminent. I was 
able to point out even before such dangers had occurred 
that the cause of danger was reduction of animal tempera- 
ture from the agent, and that in treating a person poisoned 
with chloral two things were required, viz., to maintain a 
high atmospheric tempcrature, and to give warm food. 
Twice | have been summoned to these accidental poison- 
ings, and in both instances I have saved life by these simple 
and purely scientific modes of cure. Probwbly after a 
number of deaths of men from chloral, it might have been 
learned that the cause of death was the reduction of animal 
heat. The fact gained instantly by observation on the lower 
animals supplied the knowledge in advance of the accident. 

In two instances in the human subject in which after 
the performance of the operation of tracheotomy, life has 
become suspended from obstruction to the entrance of air 
into the lungs below the artificial opening, the obstruction 
has been removed, and afterwards by means of artificial 
respiration carried out with the insirument I have described 
above, life has been restored after all the ordinary evidences 
of death were manifested. In one of these cxamples of 
restored life the recovery was complete and the patient is 
now as well as ever he was. But for the long period of 
eleven minutes he lay in all the character of death, 
depending solely for returning life on the surgeon who 
supplemented his respiratory power and who gently 
fanned back into life a flame which had ceased for ever 
if scientific experimentation u' the lower animals had not 
shown the possibility of its return by the hand of science, 


(To be continued) 
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SCIENCE IN GERMANY 
(From a German Correspondent) 


I T is known to have been first discovered theoretically 

by Maxwell, that the co-efficient of friction of a gas 
is independent of the pressure. This law has been tested 
and confirmed by Maxwell and O. Ik. Meyer, and more 
recently by Kundt and Warburg (P/slosophical Magazine, 
4, vol. iv. ; and fully in Poygendorf/’s Annalen, Bd. 155 
and 156) with reference to the sliding of gases in limits 
between 760 and 1 mm. pressure of mercury. The latter 
experimenters observed, as Maxwell did, the decrease of 
vibrations of a round glass disc suspended bifilarly between 
two fixed plates. At pressurcs under 1 mm. Kundt and 
Warburg were unable accurately to investigate the friction. 
They could perceive, however, that with continued pro- 
gressive evacuation by the friction apparatus, the damping 
force exerted by the rarefied 
gas on the motion of the 
oscillating disc, decreases ; 
still, even in the best vacuum 
which could be produced, 
it had still a considerable 
value. Thus, ¢ ¢., in the best 
hydrogen vacuum which 
Kundt and Warburg could 
produce, the damping force 
was not less than one-thid 
of the valuc obtained with 
full hydrogen-pressure (760 
mm. mercury). 

To demonstrate the fric- 
tion in such a vacuum before 
a large audience, I’rof. Kundt 
recently constructed an ap- 
paratus, which he employed 
when giving a Iccture on the 
gas theory before a scientific 
society in Berlin in March 
last. ‘The essential part of 
the apparatus consists of 
two small discs of mica, sus- 
pended one over the other in 
an evacuated space. When 
the under disc, which, hke 
Crookes’s radiometer, is fur- 
nished with four light vanes 
blackened on one side, is 
set in rotation by the action 
of light, the upper disc be- 
gins to rotate in the same 
direction (though much 
more slowly) in_ conse- 
quence of the friction of 
some traces of air still pre- 
sentin the apparatus. (Ihe 
upper disc of course no- 
where touches the lower.) 
The description of this ap- 
paratus with drawings, will 
shortly appear in /eeger- 
dorff’s Aunalen. Here we 
content ourselves with the 
representation of a smaller 
meant for objective demonstration (see 





apparatus not 
amnexed figure) which the eminent glass-artist, Geissler, 


of Bonn, has constructed at the instance of Prof. 
Kundt. This apparatus, like the ordinary radiometer, 
IS entirely inclosed in glass. On a fine steel point 
a by means of a cap, the lower mica disc, with 
ha radiometer cross fixed to it. The upper disc rests 
mewis€ on a fine steel point. This point is fixed to 
an arm which reaches over the lower disc, but without 
eng In Contact withit. On the upper disc a small mark 


is made (not shown in the figure), which enables one to 
perceive whether the disc rotates or not. Illuminated by 
the sun or candles, the radiometer cross with the mica 
disc fastened to it, enters into quick rotation, and the 
upper disc begins gradually to rotate in the same direction 
as the lower onc. Ss. W. 





ON MODES OF DEMONSTRATING THE 
ACTION OF THE MEMLBRANA TVMPANT 


Eee movements of the bones of the tympanum in 
connection with sound-wavecs wete first observed 
and their excursions measured by Buck (‘“ Archiv. of 
Ophthalmology and Otology,” vol. i., 1870), and more 
recently by Dr. Charles H. Burnett of Philadelphia, as 
recorded in the same Journal for 1872. The mcthod fol- 
lowed in these researches was to expose the bones and 
membrane by chiselling away a portion of the wall of the 
tympanum, sprinkling on the chain of ossicles a little 
powdered amylum, so as to secure bright vibrating points, 
throwing ght into the cavity by means of a condenser, 
and observing, with a microscope of low power, the ex- 
cursions of the vibrating points when sound was conducted 
into the eatcrnal ear. Various intercsting deductions 
were drawn from these experiments as regards the 
amplitude of the excursions of vibrating points on dif- 
ferent portions of the conducting mechanism, and as to 
the effect of variations of the fluid pressure within the 
labyrinth on the extent of movement. In the last number 
of the same journal an interesting paper appcars from 
Ir. Clarence J. Blake of Boston on “the use of the 
Membrana Tympani as a Phonautograph and Logo- 
graph,” accompanied by a plate. Dr. Blake’s mcthod 
consists of exposing the membrane and chain of bones, 
and fixing a light style (made “by splitting long wheat 
straw, scraping the inncr cortical substance away, and 
scparating single fibres”) to the membrane. This style 
is caused to record its movements on a plate of smoked 
glass which is ‘‘ carried smoothly and at a uniform speed 
in a direction at a right angle to the direction of the 
excursion of the style.” ... ‘‘The membrana tympani 
being set in vibration, and the carriage [bearing the 
smoked glass] drawn by its weight, moving at right 
angles to the excursions of the style, a wave-linc, corre- 
sponding to the character and pitch of the musical tone 
sounded into the ear, is traced on the smoked glass.” 
There is still «a third method which I have recently 
devised, chiefly for class illustration. It consists in con- 
verting the tympanic cavity into a manometric capsule, 
according to the method of Dr. Kaenig (PArlosophecal 
Magazine, 1873, vol. xlv. pp. 1- 18, 105-114), and of view- 
ing the oscillations caused by sound in a revolving mirror, 
A preparation is easily made from the ear of the cat. 
After sawing out the temporal bone, clearing away all 
loose tissue, and exposing the tympanic bulla, I make two 
small holes in the latter by means of a fine trephine. 
Into these holes two glass tubes, of corresponding 
diameter, are cemented with sealing wax—the one for 
leading gas into the tympanic cavity, and the other out 
of it. The preparation (which may be preserved ina moist 
state ina well-stoppered jar for a long period, and be used 
over and over again) is firmly fixed in a vice, one tube 
is connected with the gas supply, and the other with one 
of Koenig’s small burners. By means of a third tube 
inserted into the external auditory meatus, sound-waves 
are conducted to the membrane of the drum, the mirror 
is rotated, and the usual pictures corresponding to the 
pitch and quality of the sound are seen with exquisite 
delicacy. 1 have found tones of medium pitch (ut 3 to 
sol 4) produce the most distinct effects, and the vowels, if 
uttered with sufficient intensity, produce pictures which 
are quite characteristic. By using a preparation in which 
the auditory apparatus on each side is present, it is easy 
to devise an arrangement for showing the effects of 
N2 
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interference, in a manner similar to Kcenig’s well-known 
apparatus for that purpose, constructed on the method of 
Wheatstone, 





JOHN G. MCKENDRICK 





THE GEOLOGICAL SURVEY OF NEW- 
FOUNDLAND 


|B har no ice of the Report for 1874, of Mr. Murray, 
the Dircctor of the Newfoundland Geological 
Survey, has been delayed until the appearance of the 
map and sections referred to in that Report. These we 
have now received, and as they deserve more than ordi- 
nary attention from geologists, we propose to give some 
account of the recent work of the Survey. ‘I'he able 
and indefatigable Director, who, like his late chief, Sir 
William Logan, has grown grey in the service of the 
Dominion, divides his Report into two parts, one of 
which narrates his own labours during 1874, while the 
other 1s furnished by his assistant, Mr. J. P. Howley, of 
whose surveys for the same period it gives the main 
results. Mr. Murray’s Report is marked by that quiet 
practical good sense which formed so characteristic a 
feature of his contributions to the Canadian Geological 
Survey, It is more occupied with plans and advice for 
opening up the country to settlers, and developing the 
great resources of the island in timber and as a cattle- 
grazing district, than with geological matters. ‘he latter 
are treated, too, with an eye to future mineral industries. 
Mr. Murray, in short, is doing the solid and useful work 
of pioneering. That work may make no brilliant display 
at the tune, but if, as he hopefully anticipates, there is a 
prosperous future bcfore Newfoundland, the colonists 
will look back upon his labouts as those which largely 
guided and stimulated that prosperity. 

But Mr. Murray is too true a geologist to Ict any chance 
escape him of advancing the purely scientific treatment 
of geology. And he is fortunate in possessing in Mr. 
Howley a geologist who can carry out his views with 
admirable skill. From Mr. IHowley’s Report and Map 
geologists in other countries will learn some particulars 
not only important as regards the gcology of the colony, 
but of general interest as bearing on the question of the 
nature and modus operandi of the metamorphic action to 
which the origin of such rocks as dolomite and serpentine 
is attributed. 

Mr. Howley’s labours during 1874 were, in accordance 
with Mr. Murray’s plans, given to the survey, topo- 
graphical and geological, of the western coast of New- 
foundland, about the peninsula and bays of Port-a-Port, 
and St. George’s Bay. In tracing the Lower Silurian 
formations of the Newfoundland coast, Mr. Murray and his 
colleagues have been able to identify them with more or 
less precision as equivalents of the (Juebec and Birdseye 
and Black River groups of Canada, ut in the course of 
their surveys they have at different times encountered 
intercalated shcets of metamorphic rocks in the Lower 
Silurian series overlying unaltered and fossiliferous strata. 
Thus at Bonne Bay, in 1862, Mr. Richardson found 
highly metamorphosed rocks, including white talcose 
slates and serpentine, in some portion apparently of 
the Quebec group. Four years afterwards Mr. Murray 
observed further south, in the Bay of Islands, that sand- 
stones believed to represent the Sillery zone of the Quebec 
group passed below the serpentine of the Blowmedown 
mountains. Mr. Howley has now confirmed and ex- 
tended these observations by mapping the country 
between the Bay of Islands and St. George’s Bay. He 
has traced Mr. Murray’s serpentine rocks southwards to 
Bluff Head, and finds that they pass unconformably over 
different horizons of rocks which are taken to represent 
the Sillery and Levis subdivisions of the Quebec group 
of the Lower Silurian system, The striking character of 
this unconformable junction is well brought out upon the 
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map, where two large cakes of the overlying rocks are! 
seen to sweep over both anticlinal and synclinal folds of | 
the lower formations. These cakes consist of brecciated | 
dolomite or limestone, chlorite-slate, diorite, and serpea 
tine, having a total thickness of perhaps 1,500 feet. Their ; 
exact geological horizon seems not yet quite satisfactorily ' 
fixed, but they are placed provisionally between the Sillery : 
and Birdseye and Black River formations, Doubtless? 
further details will be given in future reports regard- : 
ing this remarkable feature of Newfoundland geolovy,,: 
and till they appear it may be well to avoid any discussion 
of the theoretical aspect of the subject. It is not the first 
time that an instance has occurred of the higher rocks 
of a district being morc metamorphosed than the mak 





but there has probably never been observed so remaik- 
able a case, for hcre the metamorphosed and contortec 

se1ies is described as actually overlying unmctamor- 
phosed strata. ' 

Other questions of intcrest occur in the Report. Thus, 
a centre of pre-carboniferous volcanic action is indicated: 
as existing along a line north of Fox Island and on the 
coast to the south head of the Bay of Islands. The coal- 
measures, of which a few patches occur in the district 
surveyed, overlap from the Millstone Grit on to the Car. 
bonife1ous Limestone. The latter formation contains, 
according to Mr. Davidson, brachiopoda which all belong 
to well-known British species. In another respect there 
is a curious analogy between the base of the Carbo- 
niferous system in Newfoundland and in some parts of 
Britain, In the former country the lower members of 
that system consist largely of red and green sandstones, 
clays, and conglomerates, with traces of plants, beds of 
gypsum, and occasional limestones full of ordinary Carbo- 
nifcrous Limestone fossils. Anyone who has locked at 
the base of the Carbonifcrous system in Cumberland, 
Westmoreland, Dumfriesshire, and other parts of Britain, 
will recognise these litho'ogical features as characteristic 
also in this country. It would seem that the same 
physical conditions preceded the deposition of the Carbo- 
niferous Limestone on both sides of the Atlantic inland 
seas or lakes, not far separated from the sea, in which red 
sediment with gypsum and occasionally common salt 
was laid down, but which were not usually well suited for 
the support of molluscan life, though liable now and then 
to inroads of the sea outside and to invasions of mollusca, 
corals, and other marine forms. 

The map, on a scale of four miles to an inch, is evi- 
dently a picce of most careful wok. It shows the 
arrangement of the rocks from the Laurentian group up 
to the Coal-measures, though, partly from vast uncon- 
formabilties and partly from faults, great portions of the 
geological series are not represented in this part of New- 
foundland. It may be mentioned, in passing, that the 
largest fault traced on the map- that which flanks the 
Laurentian range from Table Mountain north-ecastwerds 
to Grand Pond—is not coincident with the line of any 
iver, but is crossed by all the chief rivers and brooks in 
the district which it traverses. Hence the same relation 
between fracture and erosion exists there which has been 
so extensivcly traced and keenly discussed in this country. 
To the completion of this important map geologists will 
look forward with not less interest than must be taken by 
those who see in the labours of Mr. Murray and his asso- 
ciates one of the best pledges for the early development 


of the colony. A. G. 
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THE ANCIENT BRITISH PIG 


P ROF. ROLLESTON has recently been mah ingsomeresearches 
on swine, the discovery of some remains buried in the alluvium, 
near Oxford, having directed his attention to the subject. In 
illustration of a paper ‘On the Prehistoric British Sts,” read 
by him at the Linnean Society, June 15, the following specimens 
wore exhibited :—1. Skull ot Sus scrofa, var. domesticus, from 
a late Celtic interment. 2. Skulls of Sus scrofa, var. ferus, from 
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alluvium near Oxford, and from Germany 3. Skull of Sus 
andamanensts, forwarded him by J Wood Mason. 4 Skull of 
gus crestatus, lent by Sir Walter Lihott, K.C.S.T. 5. Skull of 
‘sus barbatus wrongly named 54, zesrtmcosus, and needlessly 
Luhys barbatus m some mammalogical catalogues. 

From these and other data the author bases the subjomed 
conclusions :— 

1 The domesticated pig of Pre-Roman times, as exemplified 
at least by the specimens from the interment referred to, appear 
to resemble Sus scrofa, var. fer us, rather than S$ c7istatis, or the 
domestic variety, 5 zrdicus 

2 On the othe: hand, S crstatus, the Indian wild hog, 
appears to him, whilst being readily and always distinguishable 
from $ scrofa, var fans, to difler from it, mamly by the 
retention pe:manently of certain structus i conformations which 
weie only temporaitly represcnicd in the Luropein wild species 
Lhe thud molars of the male, 5 ¢7cs¢adis, varied, however, con- 
conutantly with tts canines, and showed a much larger develop- 
ment of their posterior lobe, thin either S scrofa, var fer us, or 
the females of their own species = Lhe rearmost Jobe, howevcr, 
of the posterior molar, varies a good dealin S sez 0/a, vu. fer U5, 
irrespective of sex 

3 Bearmgin mind the elasticity of the swine type anl the 
power for changing which then domestication has shown to 
possess, Dr Rolleston has less diffic lty in concarning that the 
so-called S$ csediuus was really a modified S cre datis, thin that 
iwbad been evolved from any Svs, suchas $ / ae my fay, from 
counties futher way from } urope than Indiv $ eve ¢2fas had 
the malar bordar of the lachrymal always muked by the icla- 
tive shortness insisted only Nathusius It had not the 1Clatively 
eas palate, but upon this pomt too much weyht had becn 
ad. 

4 A skull of a wild soy, from the aluvium, later in date 
than the ‘‘11iver gravels,” near Oxford, combined the short 
lachiym i characteristic of youn, pl,$ and of WS. cristae ; 
with the worn down tccth, clongated tacial skeleton, and dis- 
proportion ally small sizc of an old wild sow, S scrofa, vr for ees 
Such a combmation of char ictcristics tended to suggest care ul- 
ness asto accepting the Lorf Schwein $ seac/a, var f/ulists is, of 
Ihutimcycr, as a distinct species, or taking even such 4 pomt ays 
the shortness of the lachrymal as constituting a specilic differ- 
ence 

5 The simphaty of the third molars in the very large shu 
of $ darlatus appuir to be of crevter vilue, as the ruzose 
condition might hive beca expected to be forthcoming m so 
large, so well aimed, and so well fed 1 Sas as this from Borneo 

6 Lhetiue S zc srtcosus Aiftuis from $ /zlatus in having 
the lachrymal’s malar edges long, relatively to its orbital, as 
well as in the peculiunucs which its specific name imphes. 
‘These peculiaiities were reproduced in the old Irish ** Greyhound 
Fig” figured by Nichaicson ‘* Domestic Pigs,” p 49, Ld. 
Warne 

7 ‘The often-quoted paper by Di Gordon, A/ dical ims 
and Ga clte, May 2, 1557, p 429, led us to suppose that Zeca 
solium of man, infested the dumestic piz of India, as it docs 
those of other parts of the world Lhe facility with which 
the pig lends itself to domesticiuon enables us to undcr- 
stand how the many-sided commensalism which now exists 
between man and that animal may have set up in very culy 
times, Indeed the particular results of their commensalism 
which their solidarity, as regards the altcrations of the genera 
tions of Zacnza solinm represents, suggests that their co cxistence 
in time must have been more extensive than cven the co cxist- 
ence in space ascribed to them, not quite conectly, by Gibbon 
(** Decline and Fall,” chap, 1x. note 9, p 392, Smuth’s cdition) 





PHOTOGRAPHIC PROCESSES } 
II. 


Wi neat pass on to other applications of the dichromates for 
the production of piints, and the first I shall demonstrate 1s 

= known as carbon printing, but which 15 pcihaps more cor- 
rises termed the autotype process It1s dependent on the oxida- 

cn gelatine, one of the substances which you may have alrc idy 

r in would be capable of beimg acted upon by the dichiomates 
oan a we have a film of this gelatine impregn ited with potas- 
he fountomate, and after diying it be expose l to light, 1t will 
‘vhat all the portions acted upon will become insoluble 


ences by Capt Abney, RE, RS, at the Loan Collection, South 
Contmued from p 241. 
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in hot water ; that is, supposing the duration of the exposure be 
of sufficient duration, and if the hght be sufficiently intense. 
Imagine now that beneath a negative of delicate gradations of 
light and shade we place a film of sensitive gelatine, supported 
for convenience sake on paper, and allow sunlight to act upon tt. 
Af.er a time, in what condition will the gelatine be? It will be 
partially insoluble, more particularly on the surface next the 
negative, ind the lights and shades will be represented by dif- 
ferent depths of insoluble matter, according to the intensity of 
li,ht penetrating through the vauous pirts of the negative. 
must here pau e, and try and eaplun why thisis = At first sight 
it might seem that the whok of the thec/ ness of th flim ought to 
possess different :auo6s of solubility ‘This 1s not true, however , 
the solwhility 15 affected to ditlerent depths ‘That coloured 
component of white hght which is pimupily effective in 
producing the chemical change 15 blue, and which conse- 
quently finds a difficulty im piercung through the orangc- 
coloured dichromate ‘Lhe amplitude or heiyit of the blue 
wave 1S continuuly dimimshed, tal finally 1t 1s almost 
ext guished. Now the intenser the white lpht the gierter 
will be the on mal amplitude of this wave, and at 19 at once 
apparcnt th t the hit of amplitude, which 1s etfective to cause 
the chemical change, wl be re vched it a grcater depth by those 
rays of hoht whoh were orally the bnghtest. <A little 
reflection, then, will show you that the soluble put of the 
gelitine will yaimeipally be neat the paper, and on immersion in 
hot water the viscous unaltcied gelatine would remain imbedded 
between it and che outer imsoluble swfice ‘Though sevcral 
ing mous methods have bern ted to render the suppoit on 
which the gelatine rested sufficiently porous to allow the occluded 
parts to be washed away, yet, so far, no attempt his been come 
jletcly successiul lo get over the difficulty the principle his 
been adupted of transferrmg the gelatine film to a temporary 
support, the outside surface bem ciused to adhere toat L vie 
dently, by this mcans, the soluble gelitine cin be washed iway 
when the peper is peeled off, aud a raised image insoluble in 
water would remain, which eventually may be tiansfered to its 
final support ‘The temporary suy ports, usually em loyed ure 
mctal plates, glass, paper coited with an insoluble com 
pound, && <A picture in gclatine alone, however, would 
be, c mparatively speaking, of little valuc, as it 15 almost culour- 
less , butaf pigments be mixed with it the objec ion disappe irs. 
In the autotype process the gelatine is mixed with colommg 
milter and a coating 16 given to a piece of paper When diicd 
the gclitine can be rendered sensitive by flowing tts smfue on a 
solution of potassium dichromate, and atte: aja drying 18 1e1dy 
for printinz = Such a picce of pre ared papa, or carbon tissue 
as it is techmicilly called, we hive here [t has alrcady been 
expo cd benevh a negative, but no trice of any imege 1s ay} 1- 
rent, as the dirk colour of the pigment masks it entray 
In order to judze of the amount of light received during expusure 
resoit then 1s had to what are calicd actinomcters, [he deta 
of the instiumcnts T will not enter into , suffice it to »21y it 19 us tal 
to judse the depth of printing by the colou: sven to silver 
chlonde  Tlacmy then the exposed tissue, gelative side dovn 
wads, bencath wits in which a sinc plate his weady becn 
nnmeised, and bringing the surfices of the twoto, cthel, thes are 
withdiiwn fiom the water with a film of moisture betwecn 
You will notice that I left the print in the dish but a very short 
time, for a 1c1son which you will presently understand = Ly 
passing this ‘‘squecgce (which is a bir of wood from winch a 
th ch strip of indta rubber projects) over the bach of the p uper L 
diive out all the water fiom between the surfaces, and you see how 
the gelatine film clings to the nc) And why 18 tnis? ‘ou will 
find that it 15 not naturally adhesive, the light has changed the 
quality of the gelatine in this respect, then why does it hold +o 
tight to the mctal plate? Simply owing to the moisime left 
in the paper, the soluble gelatine suaks it up and cxpands. 
lt cannot well expand laterally, so it expands upwards, and a 
partial vacuum 1s created between the gelatine and the plate. 
Now you sce why 1 left the prt in the water such a shot une = 
Ifad | left 1t in longer the total «xpimsion would have taken 
place, and the necessary vacuum could not have becn created 
when it was pressed on to the zinc plate 

Now that it 19 firmly held, 1 can place it in hot water and 
remove the paper. It easily pecls off, and the solvent action of 
the fluid can have fair play As I move it up and down in the 
trough, you can see the gelatine running over the surface. After 
a few minutes ft 1s clean, and the development 1s finished On 
this plate I have another print which has aheady undeigone 
similar treatment, but has been allowed to dry. This piece of 
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transfer-paper 15 now heated in very hot water, and applied to 
the surface It 1s ‘‘squecgeed ” on to it, and you see it adheres, 
this time, however, by its ‘* stickiness Wfere is another print 
in the sime stage, but the adhering paper dry Raising one 
corner of it by my nal, I can prasp it in my fingers, and the 
finished print strips off the plate held in position by the paper 

Such are the usual manipulations in autotype printing, and 
the picturcs produced by this method shoul i be permanent, and 
they must be 1s permanent as leather, or 15 the pigment which 1s 
cmyloyed to give visibility to the qelitime mage As I mcn 
tioned before, there are virions mo lilications of the proccss , 
for mstance, one 1s to develop the } tcture cn the permancnt sup- 
port desured to bew it, using this nstc11 of the zinc plate A 
little consideration will show you that in this cvse the negative 
employed must be reversed 

We now come to a large cli s of printing processes known 1s 
phoo mechaniral And here I shoull state that the term 
photu mechanical ts apple 1 to such processes 1s tre independent 
of Tight for production of prints ifter that agency has once fur 
mishe 114 late or meins of prolucing 1 plate — [he first of these 
thet I shul attempt t> des ithe is thit known 15 the Woodbury 
type alter the invent n, Mr Walter Woodbury The “ollowing 
ou ine will give some idea of the mcthods resorted to — 

A shin of gelatine 1s prepaicd somewhat in a similar manner 
to that which L shul deseribe m the hchoty pe process, only for 
this it reecives a tough film of collodion on one surface = This 
sariice 1s placed next 1 negative on glass, inl the light fiom 
an unclou led sun or fim 1 luminous point (such as the electric 
hight) 15 allowed to fall on it) Owing to the thickness of the 
gclitine employcd, this methc d of exposure 15 neccssary in order 
to secure sharpness The print 1s dcvcloped as in the rutotype 
process, and we get an image in great telicf, formed by the in 
soluble gelatine, resting on the tough collodion film When 
dried, this relief picture 15 pliced on the surface of a flat, soft 
metal plate, and, by hydraulic pressure, 15 forced into it, fur 
nishing a mould, perfect 1n all its parts “The wonder 15 at first 
eacited that the gelatine does not break under the cnormous 
weight brought tot car upon it, but when it 1s recollected that 
ferns and ,1asses can be mide to furnish similar impressions, 
the astonishment 1s diminished, in that the substance employe | 
s10¥W 1na leathery condition 

Apparently it matters Iittle 1s to which side of the relief 19 
pressed into the plate In one case we should have to use a 
reversed negative, whilst in the other any ordinary neg itive may 
be cmployed This 1s important to the phottg apher, as may 
be surmised 

before us we have the negative, a relief from it, and 1 mould 
taken from the relicf = This mould is now placel in ths press, 
which consists of a flit plate (which can give slightly in any 
direction, and 1s capable of being raised or lowered) and a flat 
hit ged top, to which 1s affixed a perfect plane of glass When 
this hd is brouyht down on to the mould, the lower lid gives till 
perfect contact 15 got between the two surfaces, a species of 
clamp enables the lid to be kept in position ou see on placing 
this piece cf paper in the mould, the clamp closes with difficulty, 
but a httle mechanical contrivance attached to It causes a grcat 
pressure to be brought to bear Opening thc press once mcre, 
a little warm gelatine, which has been impregnated with colour, 
is poured cn the mould, and a piece of resinised paper placed 
overit the press 1s aganclocd The mass of cold metal soon 
cools the gel tire, and on opening the hid, it 1s found that the 
excess of gelatime has been squeezed out beyond the mould, and 
on lifting off the } aper, 7 picture 1s found adhering to it This 
image 1s really fnmcd in precisely the same way that a cook 
forms her jelly m 2 moull, thou h the colouring matter in 
this cise 1s somewhat difterert When dry, the pictwe 1s 
rendered insoluble in water by passing it through an alum bath 
At first sight, this process mizht secm to be slow, but when it 
1s remembered that half a dozen moulls can be made from the 

-s7me rclicf, it requires no great excrcise of the im gination to 
surmise that the ; 1ctures may be produccd almost 13 11pidly as 
a lithograph I referred to the relief necessary to produce the 
mould kiom what I have described it will be seen that the 
diied relief must be as great as the 7 «f privé of the autotype 
process in ordei to pre duce the same gradations 

The last proccss I shall describe 1s known as the helotype 
process, ind ] have chosen it for demonstra ion as I am _prac- 
tically acquamted with its working at Chatham, and not 
from any inherent su erionty 1t may possess It 1s a type of 
all the photo mechanical processes, it we except Woodbury, 
type, and it 1s to such as these that we must look for our 


NATURE 





[Fuly 20, 1876 


book illustrations, though I am still in hopes that we may have 
aieally good process for surface printing from a metal block, 
capable of being sct up with type We havea promising ex- 
ample of this lattter process in what 1s known as Dallastint. the 
offspring of Mr Duncan T)allas, but as itis a secret process I 
cinnot s1y anything rear ii ¢ 1ts production 

In the heliotype process there are various operations 

lo begin with, there 1s the preparation of the gelatine film on 
which the image is printed 

I'he manner of prepa: n, it 15 a5 follaws: —Gclatine 1s dissolved 
in water by aid of heat, and t iti added asensitiser which con- 
sists of potassium dichiomitc t)» which a small quantity of 
chrome alum 1 added “Now here I must remark that this 
chnome alum forms an inp ntint part of the process  Gelatine 
we know ordinarily di solves in] t water, but if it be impreg- 
nat d with chrome alim not oly d es it render the gelatine 
insoluble, but it also tou hens it m 1 marked manner when jt ts 
wetted When the sulse ucrt operitions are explained, the 
Importance of ths pro; erty bestowed on the gelatine will be 
manifest The solution of gelatine (with this sensitiser mixed in 
it) 15 flowed over 1 crrefully Icvelled glass plate to such adepth 
that in drying 1 his the thickness of a piece of Bistol board 
The glass plate may be ground and very slyhtly waxed , or it 
may be coated with a dilute solution of india rubber to facilitate 
the gelatine leaving it, when it 1s requucd to be em; loyed for 
prnting purposes A ncpitive (wich must be wl at is known as 
a reversed negitive) 15 pliced in 1 pressure frame, the gelatine 1s 
str, ped off the plite, and the surface, which was next the glass, 
is mm contact with the taken image The necessary expo.ure 
may be estimated by an actinomcter or by examining the image 
in the printing frame When judced to be sufficiently printed, 
the back of the print 1s hardened by exposure to hght Is 
operation gives toughness to the gelitine ind renders it capable 
c{ resisting the treatment it has subsequently to undergo 

Jhe shin of gelatine 15 next taken, and immersed for a few 
secon ls in cool witcr (in 1] a tice vtemycrature of over 60 
is foun | to be the best) Aj ewter or other metal plate, coa ed 
with andivaiubber is now pliced unlerneath it, and the 
film c.used to adhere to it by the use of the squeegee The 
pressuie of the atmosphere causes the rdhesion 1s it does in the 
rutotype proces Foot convenience sakc the edges are now run 
round with a solution of india rubber in benzole and paper 
pisted round them, to jrevent the water getting beneath the 
shin lhe ;late 1s then immersed 1n cold witer for about half- 
an hour, to soak out the unaltered dichromite, and it 35 ready for 
use as a printing surface after the superfluous water ts blotted off 

The gelatine skin 1s all in an insoluble state owing to the prcsence 
ofthe chrome alum, | ut further, the part where the lizht has acted 
fully wili not absorb water, whilst that which only pirually absorbs 
watcr has only been partially acted cn by ly ht, and the part 
wholly unacted uj on absorbs it greedily When a roller con 
tammy greasy ink Is passed over it, those parts which contain a 
great deal of water take n> ink, particularly if it be stiff ink 
Lhe parts containing 1 hitt'e water take the ink lightly, whilst 
those parts wh ch Fave 1efused to imbibe any moisture take tt 
greedily FEF viiently here we hivea means of obtaining a picture 
of half tone sul jects in printers ink = Another point 15 that thin 
mk takes better in 1 partially expose 1 portion than does a thick 
ink, hence to bring out the half tone 1t 15 customary to use two 
or even threc in] 5 of d ffuerent consistency The printing plate is 
generilly placed in the bed of an ordinary printing press ind rolled 
up with a soft rolle: or rollers, charged with the printing inks 
lhe impressions are pulled off as for letter press, though more 
force is necessiry In ordei to have clean margins a mask 1s 
cut of the proper dimensions, ind brought to ceitun register 
marks The prper, usuilly em} loyed for recciving the impressions, 
1 cnamelled, the cnamel | cing formed of bir1um sulphate and 
gelatine Any ordinary piper, howevcr, may be used, if it have 
the power of taking up the ink On the walls of the exhibition 
are some photogriphs printed on ordinary drawing paper, and 
they are effective in then way 

Mr J] dwards, the patentee of this process, proposed to use 
2 series of gelatine | 11nting surfaccs from the same negative, 
to form a species of photo chromotype, lind 1 have seen 
some specimens which are very successful Little seems to 
have been done, however, in this direction at present. When 
drawinz your attention to the manufactire of the gelatine 
skins thee was one pomt to which 1 did not allude You 
may make your skin of jelly or of blanc mange I have 
found that a certain proportion of milk added to tne gelatine in 
lieu of the water gives more delicate pictures than does gelatine 
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alone. There are several kindred processes worked at present, 
amongst which I must notice that of the Autotype Company. In 
their process an exceedingly thin layer of gelatine is formed on 
the plate and hardened by means of gum resins. The gelatine is 
not removed from the plate, but it is printed from whilst still on 
it. The film is hardened from the back. The glass plate can be 
inked in as described for the heliotype process, and can be pulled 
in a lithographic press or in an ordinary printing-press, M. Thiel, 
of whose process we have beautiful examples on the walls of this 
room, uses an ordinary lithographic printing-press. 

1 have only been enabled to give you a brief outline of these 
few processes, specimens of all of which are to be found in 
this exhibition. Short as have been the descriptions, I hope, 
however, that they have been sufficient to enable you to see the 
immense strides in the methods of producing prints that have 
been made in the last dozen years. When we consider that the 
autotype, the Woodbury type, and all the other mechanical 
printing processes have been worked out in that time, you will 
see that the inventive faculties of those who labour in the art- 
science have not been allowed to lie dormant. Perhaps in no 
other occupation is there such a field for discovery and improve- 
ment as in photography ; and considering the many workers in it, 
and the large industry it represents, we may surely hope that in 
1886 we may again be able to record a still further advance ; 
it may be, perhaps, in the line I have already indicated, and in 
colour pictures, 


OUR ASTRONOMICAL COLUMN 


‘THE COMET OF 1686.—This comet, so far as the Euro- 
pean observations are concerned, offers a very similar case 
to that of the comet of 1533, for which two totally different 
orbits have long appeared in our catalogues. As regards 
the latter, it was shown by Olbers that,the observations of 
Apian between July 18 and 25 were insufficient to decide 
whether the true direction of motion was in the order of 
signs or the opposite, the node at the commencement of Leo 
or the end of Capricornus, or the perihelion in Cancer or 
in Scorpio; but the publication of the Chinese observations 
since Olbers. wrote, nas afforded evidence which tends to 
give the preference to his direct orbit, as already intumated 
in this column. ‘The best observations of the comet of 
1686, are those of Pére Richaud at Pau, on four mornings 
between September 7 and 15 ; from his positions for the 
7th, roth, and 15th, the following orbit was obtained, and 
for the sake of comparison Hlalley’s orbit, the only one 


previously computed, 1s copicd. 
New Onrhit. 


Sept. 19°2040 


Halley’s Orhit 


Perihelion Passage, G.M.'T. we Hepl. 16°0063 


Long. of Perfhelion ... 0... 235° 35° °4 77° 0°°5 
»» Ascending Node 149 13°2 . 350 34°7 
Inclination... 2... 0 2. 0o.. 32 10D ay 31 217 
J.og. Perihelion Distance ... 9 48730 ... Q°5ttss 
Motion. Retrograde. J direct. 


If we compare thesc two sets of elements with Richand’s 
places, we find the differences between calculation and 
observation to be, for 16h. Paris M.'T., as assumed time — 

New Onbit. Halley’s Orbit. 


Long, Lat. | Long. Tat. 

0 ‘ ° ‘ ° / oO ‘ 

Sept. 6 0 oO oO oO +011 —O 32 
» 8 —118 +o II | —o 27 ome) 
» 9 — oO 26 4-0 141 + 1 32 —I 3 
» 14 Oo O oo —o 8 —-O 


So that from these eight days’ observations only it would 
be difficult to give a decided preference to eithcr orbit. 
But it fortunately happened that before the comet was 
Sccn in Iurope, it had been a very conspicuous object in 
More southern latitudes ; at Para, in Brazil, it had been 
a Base during the whole month of August, the nucleus 
ace ee as stars of the first magnitude, with a tail 18° in 

2» Siam by the French Jesuit missionaries, who 
: aad es approximately between August 17 and 
belt of Ofc on August 15, a little south of the 


On comparing the two orbits with the Siam observations, 


it Is at once evident that they decide in favour of Halley’s | 
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elcments, and on making a further calculation in which 
the August positions, which are only rough ones, are 
introduced, the following orbit finally results :— 


Perihelion Passage, 1686, September 15'8249 (i.M.T. 


Longitude of Perihelion 2.0... 7 5 58°4 Equinox 
- Ascending Node... 354 3°8 of 1686, 
Inclination 2.0... oo. 34 55°7 
Log. Perihelion Distance .. 9°52036 
" Motion Direct. 


On the morning of August 17 the comet was distant from 
the earth 0°316, and at the time of Richaud’s last observa- 
tion, 0'973. 

While writing on a cometary subject, we are reminded 
of what appears to be an unusual dearth of comets not of 
known period, in these parts of the system since the last 
one was detected by M. Borrelly on December 6, 1874, or 
more than eightcen months ago. It is true that generally 
the weather during this interval has been abnormally bad 
for such work as comet-hunting ; still considering that 
several of the observers who of late years have given 
most attenticn to the search for these bodies, are located 
in very favoured climates, this appears hardly to explain 
the absence of any discovery. It may be anticipated 
that a systematic search for comets in the southern 
heavens will soon be organised by sorac zealous amateur 
in the other hemisphere ; it is certain that he would in 
this way be likely to render material assistance in the 
advancement of cometary astronomy, and as we have 
before urged, he might succecd in bringing to light again 
one or two comets which were assuredly moving in ellip- 
tical orbits of short periods when last observed, but from 
one cause or another have since got adrift, and are not so 
likely to be recovered in the northern as in the southern 
hemusphere. 


Ninw MINOR PLANET.—M. Leverrier’s Bulletin Inter- 
natioval of July 13 notifies the discovery by M. laul 
Henry, at the Observatory of Paris, on the previous 
evening, of another small planet in R.A. 15h. 56m.,, 
N.P.D. 111’ 59. This planet, which is estimated 12 5m., 
is called No. 164, but it is to be remembered that we do 
not know the actual positions of so many as 164 of these 
bodies, and untilthe elements of any newly-d tected one 
are well determined, there 1s the chance of identity with 
one or other of several which have been previously 
observed and even calculated, but for want of continuous 
observation are now lost. 


A PHYSICAL SCIENCE MUSEUM 


HE President of the Royal Society, Dr. looker ; 
Mr. Spottiswoode ; Dr. Burdon Sanderson ; and Dr, 
Siemens, had an interview on the 17th inst. with the 
Lord President of the Council, the Duke of Richmond 
and Gordon, «nd presented the subjommed memorial from 
gentlemen who have becn connected with the Loan Col- 
lection of Scientific Apparatus at South Kensington. 
His Grace discussed the subject of the proposed perma- 
nent Science Museum with the deputation, and stated that 
he would consult his colleagues. 


My Lorp DUKE, 


We, the undersigned, beg to submit for your Gracc’s 
considcration the importance of establishing a Museum 
of Pure and Applied Science; that isto say, a Museum @. 
to contain Scientific Apparatus, Appliances, and Chemi- 
cal Products, illustrating both the history and the latest 
developments of Science; where the methods and re- 
sults of investigations which have marked important 
stages in the advancement of Science may be studicd, 
and where also the most highly perfected instruments of 
the day may be found. ae - 

Among the various advantages which in our opinion 
would accrue from the establishment of such an Institution, 
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we would mention the following. Investigators would be 
saved much time and labour by being enabled to see how 
far, and by what processes, others have advanced in the 
line of research which they may be pursuing : thus leading 
them to a knowledge of the facts and laws already esta- 
blished. From an educational point of view such a 
collection would assist teachers, by cnabling them to 
select, or by showing them how to construct, the best 
apparatus for illustrating the subjects ef their lessons. 
Great benefit would also accrue to the constructors of 
Mechanical and Philosophical Apparatus from being able 
to refer to the original Apparatus which they might be 
required to reproduce or to improve. To every one con- 
nected with Experimental Science, it would be of great 
service to see the actual instruments, many of which could 
otherwise be only known to them by description, and, 
under proper supervision and instruction to Jearn their 
actual manipulation and performance. We would also 
contemplate lending to investigators, under suitable re- 
strictions, such instruments as might be profitably 
employed in the researches they were pursuing. 

In considering this subject our attention has naturally 
been directed to the cxisting Muscum of Patents. While 
fully recognising the value of many of the objects now 
belonging to that collection, we are of opinion that, as 
standing alone and purely as subjects of a patent, their 
value is far less than if they formed part of a general col- 
lection, and were placed in juxtaposition with imstruments 
of a similar naturc, some of which, though not patented, 
are better adapted to their purpose, and of greater in- 
structional value. The object of a Scientific Museum is 
the promotion of knowledge, and the establishment of 
the scientific principles which must underlie all invention ; 
and it would not only prove of great advantage to both 
scientific investigators and the public if the two objects 
could be combined in one undertaking, but we believe 
that the objects of a Patent Museum would be better 
served by a museum of the character herc proposed than 
by a special collection, such as has hitherto subsisted. 
We are decidedly of opinion that the state of knowledge 
in reference to any invention would he only very imper- 
fectly represented by the eahibition of patented instr u- 
ments and products only. 

in suppoit of the views which we have ventured to 
submit, we would draw your Gracc’s attention to the 
Fourth Report of the Royal Commission on Scientific 
Instruction, §§ 80-94. In § 93 the Commission state: - 
“We accordingly recommend the formation of a Collec- 
tion of Physical and Mechanical Instruments ; and we 
submit for consideration whether it may not be expedient 
that this Collection, the Collection of the Patent Muscum, 
and of the Scientific and Educational Department of the 
South Kensington Museum should be united and placed 
under the authority of a Minister of State.” 

We understand that the Royal Commission for the 
Exhibition of 1851 has offered to erect a building for the 
purpose contemplated in this memorial, and we would 
desire to point out that the purchase of objects need not 
entail any large outlay of public money. We contem- 
plate the gradual formation of a collection of such objects 
as might be voluntarily left at the close of the existing 
Loan Collection, and others which might be contributed 
from the cxisting Patent Museum and other public 
departments, from the parliamentary grants administered 
at the request of Government by the Royal Society, and 
from such private societies and individuals as might be 
disposed to avail themsclves of the Muscum as a deposi- 
tory of scientific apparatus, appliances, and chemical 
products. 


We have the honour to be, my Lord Duke, 
Your Grace’s obedient Scrvants, 
(Signed) J. D. Ilooker, President of the Royal Society. 


John Evans, F.R.S., Chairman of the Conferences in 
the Geographical Section, 
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NOTES 


Tis current number of the Fortnightly Review contains an 
aiticle by Jr, Bridges, in which he tries to prove that Harvey 
did not discover the circulation of the blood by vivisection. 
Harvey’s own statements ae so explicit, and the methods he 
employed have been so often expounded, that there is little new 
to be said on the point. Harvey, as Dr. Bridges admits, dis- 
covered the true functions of the heart, and inferred the existence 
of the complete systemic circulation by observations ou Jiving 
animals, interpreting the facts observed by aid of the faculty of 
reasoning. Malpighi demonstrated the capillary part of the 
circulation by other observations on living animals, dealing with 
his new fac's by aid of the same faculty. But to say that the 
movements of the heart were discovered by vivisection and the 
brains of Harvey, but the circulation of the blood ‘‘ by the mi- 
croscope of Malpighi ” is as absurd as to ascribe the glory of the 
former discovery to Harvey’s scalpel and that of the other to 
Malpighi’s brains. 





TH: following are the numbers of visifors to the Ioan Collec- 
tion of Scientific Apparatus dwing the week ending July 15 :— 
Monday, 3,464 ; Tuesday, 3,300; Wednesday, 602; Thursday, 
495; Friday, 451 ; Saturday, 3,403 ; total, 11,715. During the 
present week 13 demonstrations of apparatus were given on 
Monday, 11 on Tnesday, 5 on Wednesday ; 6 are to be given 
to-day, 5 on Friday, and 5 on Saturday. 


THE annual meeting of the Ilelvetic Society of Natural 
Sciences will take place at Basle, on August 20-23. Scientific 
men of all countries are cordially invited to the meeting ; and 
those who wish to make any communication are requested to 
write, before August 3, to Dr. HI. Christ, 5, RBaumleingasse, 
Base. 

THE Scientific Societics of Belgium held their first united 
Congress at Brussels this week, from the 16th to the 18th. The 
following, we learn fiom the Sociely of Arts Fournal, are some 
of the subjects which have been discussed :—Greater facilities 
fur the transmission of scientific objects ; as to the opening of 
public scientific institutions at convenient hours, and especially 
in the evening; the organis :tion of libraries and scientific collec- 
tions in the towns and communes ; the publication of elementary 
treatises on various branches of science ; establishment at one 
of the littoral towns of a collection of works concerning the 
coast ; a study of the geological formation of the district round 
Brussels; the part played by molluscs in nature ; the malaco- 
logical z nes of Belyium, On the 18th there was to be a scien- 


| s es ° a 
tific excursion into the environs of Brussels, 


AT a meeting of the Council of the Yorkshisve Colleze of 
Science, held last Friday, an offer by Mr. George Salt, of 150/. 
a year for three years as a temporary provision for a professor: 
ship of Biology, was accepted, Mr. Salt’s stipulation that Mr. 
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L. C. Mial), F.G.S., be appointed professor being also agreed 
to. Mr. Miall will also deliver a short course of lectures 
annually at Bradford. 


We rejoice to hear that ZL’ Exflorateny was mistaken in 
announcing the death of Dr, Petermann. The French journal 
seems to have been Ied astray by the death of Prof. A. II. 
Petermann, the distinguished orientalist. 


ON Saturday, July 8, the French and Swiss Alpine Clubs met 
together at Giromagny, to ascend a number of mountains in the 
French Vosges; a number of interesting observations were 
made. 


Tue Awards made by the Council of the Institution of Civil 
Engineers for original communications during the Session 1875- 
76, have just been aunounced. Fifteen out of twenty-three 
communications have been rewarded, including a Telford medal 
and premium for ‘*Mo'on of Light Caniers in Pacumatic 
Tubes,” by Prof. W. C Unwin, Bsc. Telford premiums have 
been bestowed for ‘Movement of Air in Pncumatic Tubes,”’ by 
C. Bontemps; “ Pneumatic Transmission of Telegrams,” by 
R. S. Culley and R. Sabine; “bloods in’ England and 
Wales in 1875,” by G. J. Symons; ‘‘ Evaporation and Percola- 
tion,” by C. Greaves ; © Pidal Changes in the Mersey,” by J. N, 
Shoolbred, B.A. The Miller Scholarship of the value of 40/7. a 
year for three years was vained by the Hlon. R.C. Parsons, B.A., 
for an inquiry into the “ flistory ond “Theoretical Laws of 
Centrifuga)] Pumps.” 


Mr. W. Viv tan, of Mwyndy, Liautissant, Glamorganshire, 
sends us the following instance of a joint-stock concern in the 
poultry yard, Two hens sar on, oc by, one nest, and thus 
between them hatched one chick. They have since, for some 
weeks been parading the yard, cach cluching and manifesting all 
the anxiety and care of a truce mother over this one. ‘The hens 
never quarrel, or show the least appearance of jealousy or 
rivalry. 


A MEETING of the West Riding Geological and Polytechnic 
Society was held at Settle on Wednesday week. The meeting 
was well attended, and Vir. Viddenan gave an excellent address 
on the history, method of working, and the results that have 
been brought to light by the exploration of the Victoria Cave, 
Settle. 


FuRTIER particulars have been published concerning Gessi’s 
circumnavigation of Lake Albert Nyanza. He found it 140 
miles broad by 50 wide. No river of importance enters it, the 
south end is shallow, and the lal.e seems subject to violent 
storms. The true Nile, after leaving the lake south of Duffle 
about 100 miles, splits into two branches, one of which goes to 
Duflé and Gondokero, the other, the natives say, goes far 
inland. Colonel Gordon had no news of Stanicy on May 2, but 
expects he went across from Victoria [T.ake, saw the south end 
of Albeit Lake, and has got into a nest of lakes, which, Colonel 
Gordon thinks, exist between the Albert and the ‘Tanganyika. 


We have received the Proceedings of the American Oriental 
Society for May and Novemb r, 1875, and May, 1876. At 
these mectings many valuable papers on the department with 
which the socicty is connected, were read; among these is 
one by Prof. W. D. Whitney replying to some criticisms of his 
work by Prof. Max Muller. 


Tut Paris Soc'ety of Agriculture and Tusectology has asked 
from the Municipal Council of Paris, whose zeal for instruction 
is laudable, the grant of a piece of ground at Montsouris for 
the purpose of establishing a model apiary, a botanical col- 
lection of all plants likely to be of use in feeding bees, a model 
establishinent of sericiculture, and a collection of all trees likely 
1o be of use in feeding silkworms. The request is to be granted 
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on condition that the establishment be open free to the pupils c 
the several municipal schools. 


SATISFACTORY accounts are given of the Loring of the shal 
for the Channel Tunnel. A depth of 80 yards has bee 
reached, and no fault has been observed from which any diff 
culty may be expected in the execution cf the Tunnel. 


VIOLENT shocks of earthquake were felt again on the 5] 
inst. at Corinth and the surrounding district. ‘he direction ¢ 
the motion was east to west. Shortly after noon on Monday a 
earthquake occurred in Vienna. Three violent shocks, lastin 
two seconds, were felt. A p»nic ensued. Several houses ar 
damaged, and a portion of the ol walls has been split. 


We have received the Forty-second Annual Report of th 
York School Natural Iistory, Literary, and Polytechnic Society 
This must surely be the oldest School Society in the hingdon 
The Report, of only four pages, shows that a considerab 
amount of work has been done in the various departments wil 
which the Socicty deals, and we should think that the Socie 
is an important element in the cducitional means of the schoo 


THe Twelfth Annual Report of the Lewes and East Susse 
Natural Ilistory Socicty states that the Suciety is numerical 
and financially in good condition. The Society is doing a fa 
amonnt of good field-work, and contemplates the publication 
lists of the fauna and flora of ast Sussex. 


Tur Geagsafptial Afagasine for July contains a paper, wi 
maps, by Mr. Ravenstein, exhibiting some interesting conclusio 
asto the birthplace and inivrations of the populations of t 
British Isles, drawn fiom the census tables. ‘Che magazine al 
contains some important statistics on Danish Greenland, furnish 
by Dr. Rink, a paper on the Andaman Islands, an account 
Schweinfurth and Gusfeldts recent journey into the Arabi 
Desert of Egypt, and a vindication of genuineness of Verrazain 
narrative, by Mr. R. IT. Major. 


Tur Municipal Council of Paris has voted, in accordance w 
the suggestion of M. Leveriicr, a sum of 30,000 francs for ft 
purpose of constructing precision clocks at the Exchange, Tiibw 
de Commerce, and Ilotel de Ville) A competition will 
opened between the clockh-makers, All these clocks are to 
connected tovether electrically, and will distribute the time 
the several parts of the city. The perpleaing discrepai 
between the different public clocks in Varis will be abolist 
entirely. 


A MEETING was held on Tuesday in connection with the p 
posal to establish a Museum of Ifyviene at University Colle 
London, as a memorial to the late Dr. 1. A. Parkes, F.R 
Subscuiptions to the amount of 6757. were announced. 


Mr. Prescorr G. Hewrrt, FLR.S., has been elected I'r 
dent of the Koyal College of Surgeons for the ensuing year 
room of the retiring President, Sir James Paget. 


Ar arecent meeting of the Paris Academy, M. Woillez 
scribed an apparatus which he calls a sA/rophore. Tt is for 
resuscitation of asphyxiated persons, especially those who h 
been in danger of drowning, and newly-born infants. It ¢ 
sists of a sheet-iron cylinder, closed at one end. The bod 
the individual is introduced up tu the neck, the aperture ro 
which is then closed by a diaphragm. A strong bellows, « 
taining more than 20 litres of air, situated without the case, c 
municates with this by a wide tube, and is worked by a le 
the descent of which causes the air to be drawn off from 
case, while the return motion restores the air. Through a p 
of glass in the cylinder, the chest and abdomen of the pa 
can be secn, and arod, movable in a vertical tube, rests or 
sternum, When avacuum is made about the body by depres 
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the lever, the external air penetrates into’ the chest, the walls 
of which rise as in life. They return to their former position 
when the lever is raised, and these respiratory movements may 
pe repeated fifteen to eighteen times a minute, as in a living 
man. By means of a tube communicating with a reservoir, and 
inserted in the windpipe, M. Woillez found that a litre of air, 
on an average, entered the air passages at each artificial inspi- 
ration, whereas the physiological average is only a demi-litre. 
Thus, more than a hundred litres of air can be passed through 
the lungs of an asphyxiated person in ten minutes. There is 
no danger of rupturing the lungs, however strongly the lever 
be wrought, for the force of penetration of the air is never supe- 
rior to the weight of the atmosphere. 


Tue direction of plant-growth, it is known, is determined 
both by Jight and by gravity. The geotropism, or action of 
gravity exclusive of light has before been examined ; and recently 
M. Miiller (Thurgau), we learn from F/ora, has endeavoured to 
study the converse fact of heliotropism, by excluding the influence 
of gravity as far as possible. He grew his plants in a cylinder 
rotating about its horizontal axis. The apparatus was so 
arranged that the light, coming through an aperture in the 
shutter of a dark room, fe!l parallel to the axis; the bendings 
observed were thus purely heliotropical. Among other results he 
found that only those zones which were not fully grown out, 
showed heliotropic bendings ; that the most strongly growing 
parts of the stem were most sensitive to one-sided illumination ; 
that the bending takes some (variable) time to manifest itself 
and continues some time after removal of the cause ; that the 
rate of bending is at first slow, gradually increases to amaxinum, 
and thereafter diminishes ; that the bending is greater the intenser 
the light, &c. 


In the Upsala Cuntversitets Arsskrift for 1874, Dr. Hamberg 
gives a most interesting paper, illustrated with eight coloured 
maps, on the night-frosts which have occurred in Sweden during 
1871 72-73, from May 20 to September 30, or during that por- 
tion of the year of most imterest to agriculturists. The obser- 
vations of 285 Swedish observers are claborately discussed, from 
which it appears that So per cent. of these frosts occur with 
northerly winds on the day preceding and on the days following 
them, but that during the night of the frost either the wind is 
very light or the air is calm. The mp exhibiting the distribu- 
tion of the spring frosts shows an abnormal excess on the south 
or lee side of the great lakes, arising, in all likelihood, from the 
low temperature of these lakes in spring. In autumn, on the 
other hand, when the temperature of the lakes is high, no such 
excess of frosts occur over the region south of them. One of 
the most striking results is the relatively small number of frosts 
over the district immediately to the north of Lake Wener, a 
result which may be due to the remarkable deflection of the 
wind in summer over this part of Scandinavia, so that winds are 
there south-westerly when they are north-westerly and westerly 
on the west of Norway. Six of the maps show well the inti- 
mate relation existing between the frosts and areas of high 
barometric pressure, and suggest that, if desired, the telegraph 
might be employed to give warning of these frosts, which arc 
so destructive to vegetation. 


_ THE Supplemento alla Meteorologia Jaliana for 1875, fase. iii., 
S entirely occupied with an exhaustive discussion of the tem- 
Perature of Modena, by Prof. Ragona, director of the Royal 

Setvatory there, based on the observations of the twelve 
years ending 1874, Among the more interesting points dis- 
cussed With considerable fulness, are the anomalies of tempera- 
ture which have occurred during the twelve years, particular 
attention being given to those anomalies which show a tendency 
to recur about the same dates from year to year. The prevailing 


winds at Modena are west and south-west from November to 
February and north-east during the other months, and the 
changes of these winds is a point of the greatest importance in 
their relations to the anomalies of temperature which accom- 
pany them. lasc. iv. contains an account by P. A. Serpieri, 
director of the Observatory of Urbino, of the earthquake which 
occurred in the night of March 17 18, 1875; anda notice, by 
Almerico da Schio, of the stations established, or in the course 
of being established, in the province of Vicenza, for meteoro- 
logical observations, or for observations of rainfall, of weather, 
or of the depth of the rivers. Upwards of sixty such stations 
are indicated on the map of the province accompanying the 
paper. 

Two important publications, constituting Nos. 5 and 6 of the 
Bulletin of the U.S. National Museum, by Mr. G. Drown 
Goode, Assistant Curator of that establishment, have lately been 
published by the Interior Department. The first, a catalogue of 
the fishes of the Bermudas in the collection of the museum, gives 
the first complete account of the ichthyology of that portion of 
the world. These were principally obtained by Mr. Goode 
duting a visit to the islands in the months of February and 
March, and are notes on the character of the species, containing 
many important facts in regard to their natural history. Seventy- 
five species in all were actually obtained, and the existence of 
others determined, but not established by specimens. <A chief 
value of the paper is in the description of the colours of the fish 
while living, and the notes on their size and hints on their 
popular names, their capture, and economical value. The second 
publication was prepared by Mr. Goode as a classification of the 
collections made by the Smithsonian Institution and the United 
States Fish Commission for the Centennial Exhibition at Phila- 
delphia, 


Tif, additions to the Zoological Society’s Gardens during the 
past we: k include two Royal Pythons (Fy/Ao regius) from West 
Africa, presented by Mr, J. J. Kendall; a Greater Sulphur 
Crested Cockatoo (Cacatua valerita) from Australia, presented 
hy Mrs. Baliol Scott; two Striped Hy.onas (/7jend stezata), an 
Alligator (.1/d) ator massissippiensis) from North America ; two 
American White Cranes (Gras americana) from North America ; 
a Green-winged Trumpeter (2:efAza v7 tis) from Brazil, pur- 
chased ; three Shoveler Ducks (Sfata/a c/yfata) hatched in the 
Gardens. 


SCIENTIFIC SERIALS 


Fournal of the Chemical Suciety, April.—A paper on oxynarco- 
tine, a new opium educt, and its relationships to narcotine and 
narceine, is contributed by Dr. Wright and Mr. G. H. Beckett. 
This new body is obtained from an indistinctly crystalline mass, 
which, during the preparation and purification of narccine from 
opium Injuors, is often left undissolved on boiling the partially 
purified narceine with water. This crude product contains the 
new opium alkalon, bearing to narcotine the relationship of 
benzoic acid to benzoic aldchyde.—Dr. H. I, Armstrong and 
Mr. Gaeorge Ilarrow contribute two papers: one on the action 
of potassic sulphite on the haloid derivatives of phenol, the other 
on the action of nitric acid on tribromophenol. The length of 
the chemical names made use of in these papers is postively 
alarming, ¢.g., dichlorophenolorthosulphonate and diorthobromo- 
paranitrophenol,—Mr, Cornelius ©’Sullivan contributes a paper, 
on maltose, which is intended to show that maltose, obtained by 
the action of malt-extract on starch, # a simple body, isomeric 
with cane-sugar, and not a mixture of dextrin with dextrose, as 
M. Bondonneau, in a note recently presented to the Academy, 
regards i.—Mr. M. M. Pattison Muir, I. R.S.E., gives a method 
of estimating bismuth volumetrically. Potassium chromate or 
potassium dichromate solution is run intoa nearly neutral solution 
of bismuth nitrate until the whole of the metal is precipitated in 
the form of chromate. The final point of the reaction is dcter- 
mined by the formation of red silver chromate, when a drop of 


262 





Silver nitrate is brought into contact with a drop of the super- 
natant yellow liquid.—Mr. Thomas Fletcher gives a brief note 
on a simple form of gas regulator, differing only in form from 
one described by Mr. Page in the January number of the Chem. 
Journ, for 1876.—Mr. Thomas Carnelley, .Sc., F.C.S., con- 
tributes a paper on high melting-points, with special reference 
to thore of metallic salts. The author describes a new method 
which he proposes for determination of high melting-points, and 
the results of his investigations by this new method. The prin- 
ciple of this new method is as follows :—In a platinum crucible 
a small quantity of a salt is placed, and the crucible suspended 
in the flame of a Bunsen’s burner or of a blowpipe. If the tem- 
perature at which the salt fuses is not above a certain point, the 
temperature of the crucible after a time reaches that point. If, 
at the instant the salt is seen to melt, the crucible be dropped 
into a known weight of water of known temperature, and the 
rise in temperature noted, from the equation for specific heats, 
we obtain the initial temperature of the crucible at the time the 
salt melted, and hence the temperature at which the fusion 
occurred, assuming that the mean temperature of the crucible is 
the same as that of the salt at the moment of melting. Numerous 
abstract» ot papers published in other journals, together with a 
full account of the anniversary meeting of the Chemical Society, 
complete the contents of this number. 


slmerican Journal ef Scienceand .irts, June.-~We have here 
some interesting observations on Saturn, made by Mr. Prouvelot 
during the last tour years with the refracturs at Harvard, Wash- 
ington, and Cambridge Observatories. Ile notes, zvéer ala, 
some singular dark angular forms on the inner margin of the fist 
ring, outside the principal] division of the rings ; it seems due to 
a@ jagged conformation. The three outer rings have shown a 
mottied or cloudy appearance on the ans; the cloud-furms at 
some parts attain different heights, and change their relative 
positions. The dusky ring is not transparent throughout, as has 
been supposed ; and it grows more dense as it recedes from the 
planet, sv that, at about the middle, the limb of the planet 
ceases entirely tu be seen through it ; further, the matter of this 
ring is agglomerated here and there imto small masses.—The 
‘1474 line, which isreversed in the spectrum of the solar 
corona, coincides with one of the short lines in the spectrum of 
iron. It appears in ordinary spectroscopes hke a tine hard black 
line; but in Jately examining this part of the spectrum with a 
dilfraction spectroscope armed with a silver glass “yitter platte ” of 
8640 lines to the inch, Prof. Young found the line to be unmis- 
takeably double. The more refrangible line he regards as the 
real corona line; the other belonging to the spectrum of tron. 
Mr. J. Lawrence Smith, ina paper on carbon compounds in 
meteorites (here concluded) arrives at some important results. 
The phenomena of the graphite nodules are very puzzling ; the 
piesence of such substances as free sulphur, and a hydrocarbon 
in the intenor of the graphitic concretions was ceitainly not 
to be expected. We now know of celestial carbon (Mr. Smith 
says) in threc conditions, wiz., in the gaseous form as detected by 
the spectroscope in the attenuated matter of comets ; in metco- 
rites in the so/zd form, impalpable and diffused through pulveru- 
Jent masses of mmeral matter ; alsuin the soled form, but compact 
and hard, lke terrestrial graphite, and imbedded in metallic 
matter, that comes from regions in space.—From experiments on 
the duninution of the minute distance between two surfaces in 
contact, with the increase of the contact pressure (the substances 
being iron, brass, and plate glass), Vrof. Norton found that the 
diminutions were very nearly the same, whatever the nature or 
condition of the surfaces in contact ; that they were nearly indepen- 
dent of the extent of the surface in contact ; and that the diminution 
of contact-distance for an increase of one ounce in the pressure, was 
nearly inversely proportional to the pressure.—Mr. Carey Lea 
describes experiments on the sensitiveness of silver bromide to 
the green rays as modified by the presence of other substances. 
Finding no red substance capable as such of increasing this sen- 
sitiveness, and on the other hand, many colourless substances 
which have that effect, he is confirmed in the opinion that there 
is no relation between the colour of a substance and that of the 
ays to which it increases the sensitiveness of silver bromide.— 
We further note a translation of M. Hartt’s first report on the geo- 
logical survey of Brazil, a paper by Mr. King on palzozoic 
divisions on the fortieth parallel, and an account of a nebula 
photometer, by Mr, Pickering.—Prof. Marsh describes some new 
fossil birds, 


Archives des Sciences Physiques et Natureiles, Feb. 15.--From 
researches on the specific heats of saline solutions, described in 
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this number, M. Marignac concludes that the specific heat de. 
pends not solely on the nature of the acids and hases of the 
salts ; so that one cannot calculate it from their composition. 
It may be modified by other causes special to each salt, and 
the nature of which 1s stil] unknown. These causes do not 
seem to be connected with the greater or less tendency of 
salts to combine with water and form definite crystallhsable 
hydrates. —It is a disputed point among physiologists whether 
fat is a product of decomposition of albumen. M. Sccretan 
here describes an investigation on the subject Ilis expeti- 
ments were on albumen decumposed in current water, and in 
the ground. Ile considers that the transformation in question 
is improbable, and accepts Onfila’s theory, that the fat of dead 
bodies is only formed where there is already tat present, and an 
azotised matter.—In a paper on the constituents of woman’s 
milk and cow’s milk, M. Lachenal finds that the latter is richer 
in nitrogen, and consequently in albumenvid substances than 
the former, in the proportion of 3°51 to 2°53. After coagula- 
tion, the serum of cow’s milk no longer contains either caseine 
or albumen, whereas the serum ot woman’s milk holds in 
solution a quantity of albumenoid matters which may be estimated 
at a half of the nitrogenised substances of the milk.—M., Guillieron 
studies the traces of ancient glaciers of the valley of the Wiese 
in the Black }*orest.— In a reply to M. Soret, on the temperature 
of the sun, M. Violle describes some interesting observations on 
the radiation from incandescent steel. 


— 





SOCIETIES AND ACADEMILS 
LONDON 


Royal Socicty, May 18.— ‘‘ Note on a Simultaneous Dis- 
turbance of the Barometer and of the Magnetic Needle,” by 
the Rev. 5. J. Perry, F.R.S. 


Linnean Society, June 15.—Vrof. Allman, president, in 
the chair.—Prof. Kolleston read an interesting paper on the 
prehistoric pig of Britain, illustraung this by a series of skulls 
of species, wild and tame.—J)r. Masters followed by remarks 
on the superpused arrangement of the parts of the flower. 
The alternate arrangement in the parts is so gencral that 
exceptions ate invested with peculiar interest. ‘ Alternate ” 
and “superposed” the author used in preference to the term 
‘‘opposite,” and he stated superposition cxists ina Jarge number 
of very diverse families. Ie then gave instances of apparent or 
false superposition in certain of the cultivated varieties of Ca- 
mellia, &c. Real superposition may arise from (1) superpo- 
sition of whoils, exemplified in the monstrous Daftodil (Aa - 
cissus Loystettensts ; (2) spual arrangement ot parts, ay. Sadia ; 
(3) enation, chorisis, between which it seems necessary to diaw 
a distinction, although the differences in the adult flower may 
not be always obvious (in chortsis the original organ is repeated, 
in enation the process is subse juent to the first stages of develop- 
ment, example scales before the petal in Sz/exe) ; (4) abortion or 
suppression of intermediate whorls, ¢., Vine, &c.; (5) 4 leio- 
mery, when numbers of successive whorls are unequal, some of 
the additional parts become superposed Mive//a cited ; (6) substi- 
tution of one organ for another, in Lanthoxylum ; (7) tornon of 
the axis, either between two successive whorls or of constituent 
elements of whorl, exemplificd in leaves rather than flower. —Dr. 
Masters then drew attention to illustrations of the relative position 
of the perianth and androeccium in genera of the Ze/maeta and 
Olaaca,.—A paper by Dr. J. Anderson on the skeleton and 
feathering of the spoon-billed sandpiper (Lurynorhynchus pye- 
mueus) was read, and Mr. It. Harting in exhibiting skins of this 
rare Indian bird and its allies, made remarks thereon. Dr, 
Anderson shows that, excepting deviation in the bill, 72. pyemacus 
in detail agrees with the genus 77:mca.—Mr. W. Archer gave 
a summary of a paper of his on the histology and development 
of the genus al/ia. The material for research was furnished 
partly by the Challenger and partly by the Transit of Venus expe- 
ditions, and obtained in Kerguelen’s Land. The author found that 
the septa separating contiguous cells contained circular ‘‘pits ” 
which were closed by plano-convex ‘‘ stoppers,” the purpose of 
which is difficult todetermine. ‘The pitsdo not communicate and the 
pair of stoppers, easily disturbed from their positions, resemble 
a rivet passing through the septum. THe further described the 
peculiar manner in which the cells of the rachis are jointed 
together, the mode of development of the branches, the origin 
of the cortical investment of confervoid filaments, and tanta- 
mount modifications in nearly-allied species.- A second com- 
munication of Mr. Archer’s was on fresh-water alge collected 
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by Mr. Moseley in Kerguelen’s Land.—Prof. Duncan then deli- 
yered an oral epitome of a Joint research by himself and Major- 
General Nelson, R.E., on some points in the histology of cer- 
tain species of Corallinaceae. Quekett, about 1851, gave a good 
account of the minute textural peculiarities of the hard struc- 
tures of corallines generally, and in 1866 Rosanoff published a 
memoir on the Melobesia, therein bringing to light many details 
of the softer structures omitted by the former. Major-General 
Nelson and Prof. Duncan now supplement the foregoing by 
further microscopic investigations on the living forms of Bermuda 
and Britain. On the shores of the former island the high and 
constant temperature conduces to a development and growth of 
the corallincs not witnessed on our own sea-board, and the 
colours, moreover, are rich in proportion ; for these and other 
reasons a more complete study of their development and physio- 
logy has heen made. Starting from Quekett’s and Rosanoff’s 
labours, the recent researches show the presence of remarkable 
filamentous appendages to the dermal layer, which latter is com- 

osed of a loose cellular envelope, permitting the existence of 
large sub-dermal areas. The interior more aggregated cellular 
substance has certain radiating fibres running through, and which 
are modified at the joints. The growth of the cell-structure, 
semilunar bodies developed in the primordial utricle, the manner 
in which the deposition of carbonate of lime takes place, and 
other interesting facts, the authors elucidate and place on record. 
—Mr. R. B. Sharpe, in exhibiting a collection of birds from 
South-cast New Guinea, collected by the Rev. S. McFarlane, 
and now deposited in the British Museum, pointed out that 
most of the forms had already been obtained by former travellers, 
though one species, Graucalus augustifrens, was new to science, 
as probably was a Lird of Paradise, so injured, however, as to 
prevent a correct description being made. The nest of a Bower- 
bird was also commented on.—A memoir on the Oxystomatous 
crustaces, by Mr. EK. 1 Miers, was taken as read, also two 
papers © New Zealand Feris, by Mr. J. FT. Potts ; and notes 
on ale. colle ted by Mr. Moseley, of the ¢ halleneer Expedition, 
by Piof. Dickie ; besides a paper by the Rev. J. M. Crombie, 
on lichens from the Island of Rodriguez, obtained by Dr. I. 
1. Balfour, 1874.-—-In an additional note relative tu the Nor- 
wegian J.emming, Mr. W. Duppa Crotch referred to some 
recent information obtained supporting his formerly expressed 
views. —In the form of an oral abstract, Mr. S. H. Vines gave 
a lucid account of some late experiments and chemico-physio- 
logical investigations of his into the nature of the digestive 
ferment of Mefenthes. In the Pitcher-plant, at least, he pretty 
clearly proves that a sccretion and other phenomena equivalent 
to the digestive process of animals obtains. 
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Anthropological Institute, June 27,—Col. A. Lane Fox, 
F.R.S., president, in the chair.-—The election of two new mem- 
bers was aunounced.—Mr. Walhouse exhibited arrow-heads fiom 
Southern India, closely resembling forms met with by Lieut. 
Cameron in Central Africa.—-Kemains of red deer, wolf, with 
portions of a human skull, from the foundation of the Bath gas- 
works, were eahibited by Miss A. W. Buckland.—Mr. Hyde 
Clarke read a paper on serpent and siva worship and mythology 
in America, Africa, and Asia. ‘The first part of the papcr was 
devoted to an account of the Bribri and other Indians of Costa 
Rica in Central Amctica, and o! (ne immediate relations of their 
languages to those of Western Afiica. This furnishes another 
connection of languaye besides the Carib with the Dahomey, the 
Guarani with the Agan and Alkhass, and the Quichua, Aymara 
and Maya, with Accad and Cambodian. The rest of the paper 
was devoted to trace the Central American one god Sibu, and 
his mythology to the old world. This word, as Sowo and Nebo, 
18 IN company found with Kali in West and Central Africa, 
over a wide area, representing god, spirit, idol, navel, &c. It 
was then illustrated with Siva and Kali, and the cosmogony and 
Serpent worship in India ; and further with Nebo in Babylonia, 
Seb in Egypt, Seba in Arabia and Phrygia. The title Sabaoth 
Was referred to. The American legend appeared to point to a 
unity of God in the prehistoric epoch.—Mr. Park Harrison 
desctibed marks found last summer on the chalk at Cissbury, 
Some upon the walls of the galleries, and the remainder on 
eee pieces of chalk.—Dr. Gillespie read a short note on 
the rye tee cores as tools. —The remaining papers were ‘‘on 
enenal editerranean,” as applied to a part of the human 

> and a minute account of the Javanese, Mr. Kuhl. 


Physical Societ i 
: cn y, June 24.—Prof. G. C. Foster, president 
2 oa rosea following candidates were elected members 
of the Society :—Prof, James Dewar, F.R.S.E., and the Hon. 
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F, A. Rollo Russell.—Piof. Guthrie showed the action of Prof. 
Mach’s apparatus for exhibiting to an audience the effect of 
lenses on a beam of light passed through them. It consists of a 
long rectangular box with glass sides, in which are several 
movable lenses. A parallel beam of light fails on a grating at 
one end of this box and is thus split up into a number of small 
beams, which are rendered visible by filling the box with smoke. 
After passing through the first lens the rays fall on a movable 
white rod, which may be placed to indicate the focus. ‘The light 
then falls on another lens partly covered with red and partly 
with blue glass in order to more precisely exhibit the paths of the 
rays. —Baron Wrangell exhibited the apparatus employed by 
Petrochovsky in his magnetic experiments. These experi- 
ments had reference to (1) normal maguietisation, (2) the n.ca- 
surement of the distance of the poles of a magnet from its ends, 
and (3) a thermo-clectiic apparatus. The determinations were 
very much simplified by employing a unipolar magnetic needle, 
formed by bending a small bar magnet at right angles at about 
a quaiter of its length from one end. The needle is then sus- 
pended by a fibre attached to the end of the short arn, 
and the longer arm is maintained horizontally by a brass counter- 
poise weight. It will be evident that as one pole is in the axis 
of rotation, it cannot have any effect on the motion of the needle. 
sy turning up each end in this manner the moment of the 
magnet may be ascertained without knowing the exact positions 
of the poles. If a magnetic needle be so placed that a bar 
mapnet parallel to it has no effect in deflecting it from the meri- 
dian, and the bar be then struck with a brass hammer, the state of 
equilibrium will be disturbed, as is shown by the motion of the 
needle. This, however, is not the case with a piece of solt iron 
reund which an electric current is passing. The apparatus em- 
ployed in the expe:iments on ‘“‘ normal magnetisation ” consisted 
of an arrangement for passing a current round rods of soft iron 
of varying lengths, so constructed that any number of the sur- 
rounding coils can be removed in the manner of an ordimary 
rheostat. «After the current has been passed round the b3r, it is 
moved until its residual magnetism has no effect in deflectiny a 
delicate unipolar needle from the meridian. The current is then 
passed round it, and the coils are adjusted until the magnetised 
bar has still no effect on the needle. The effect of the coils 
themselves is counteracted by means of a subsidiary coil. When 
the current is thus adjusted, the bar is said to be ‘‘ normally ” 
magnetised, and M. letrochovsky has ascertained that this con- 
dition is satisfied when the Jength of the coil is o°8 times 
that of the bar, and this is mdependent of the strength 
of current. This, then, is the only case in which the 
position of the poles is the same as when the bar is charged 
with residual magnetism. Jor the determination of the posi- 
tions of the poles of a bar magnet a somewhat complicated 
apparatus was employed. A large umpolar magnet about eight 
inches in length, provided with a bililarfsuspension, was enclosed in 
a glass box. A fine silver wire was stretched parallel to the axis 
of the needle between two projectiuns on it, and it also carned 
a finc index at the horizontal end. ‘I‘he wire is focussed in a 
telescope which can be made to travel along rails parallel to the 
magnet, and the index at the end can be observed by another 
telescope. A small magnet at right angles to the large magnet 
can be moved with the hrst telescope, and the point at which its 
effect in deflecting the unipolar is the greatest is ascertained by 
varying its position parallel to itself along a graduated scale and 
then observing the space through which a subsidiary magnet must 
be moved in order to restore the unipolar to its original position, 
as observed in the second telescope. When this point is reached 
it must be exactly opposite the pole of the large magnet. 11 
was thus found that the poles are at a distance of one-tenth ot 
the length of the magnet from its ends. To determine the 
position of the poles of a horse-shoe magnet a delicate magnetic 
needle is placed beluw a fine wire in the meridian and a horse- 
shoe magnet is brought so that its two ends are immediately 
below the wire and near the needle. In the case of an electro- 
magnet the point at which its effect is greatest is found tq. 
vary when the coils are moved towards the ends, and is 
nearest to the ends when the coils preject slightly beyond 
them. The third series of researches referred to was on the 
influence of an electric current on the thermo-electric action 
of soft iron. A number of strips of iron are connected by 
means of copper studs, and when currents are passed round the 
alternate strips it is found that the system acts as an ordinary 
thermopile. This question is, however, still under investigation. 
In reply to a question of the President, Baron Wrangell stated 
that the effects of increasing the number of coils in the horse-shoe 
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magnet on the position of the poles is also still under investiga- 
tion. —Prof. Barrett then made a brief communication on the 
magnetisation of cobalt and nickel. Ie has recently made soine 
experiments un these metals with a view to ascertain whether 
they undergo any elongation or contraction similar to that expe- 
rienced by iron during magaetisation. From this first experi- 
ment he concluded that cobalt elongates slightly, but that there 
is no effect on nickel, but tnis latter result nay have been due to 
the fact that the metal was not absolutely pure. He has, however, 
obtained through Mr. Gore a fine bar of pure nickel about two feet 
in length, and now finds that it contracts, and that the amount of 
this contraction is about the same as the expansion of a like iron 
bar when similarly treated.— Prof. Gutarie then described some 
experiments on the freezing of aqueous solutions of colloid sub- 
stances, which he has been studying in connection with his recent 
investigatious on cryohydrates, &c. If a solution of sugar be grra- 
dually cooled the temperature at which ice separates out is always 
below o” C., and the extent below increases with the amount of 
sugar in solution ; but he finds that in a solution of gum having 
exactly the same chemical formula, the ice always separates at 
o° C., whatever be the amount of gum present. Thus while 
every crystalline substance form; a freezing mixture when mixed 
with ice or snow, colloids are incapable ot doing so. ‘The gum 
and the water do not recognise each other: and similar results 
were obtained in the case of gelatine andalbumen. ‘These facts 
are strictly in accordance with the results of Prof. Graham's 
classical researches. It almost follows that, when heated, similar 

effects are observed, and Prof. Guthrie has found that solutions 

of gum in varying proportions always boil at 100°C. Mr. W. 

Chandler Roberts said that this important discovery was one that 

his late distinguished master would have welcomed, and he 

expressed a hope that lr. Guthrie would continue his experi- 

ments with the series of colloids actually prepared by Giaham, 

—Prof. Guthrie then showed the experi nent by which Dr. Kerr 

has recently proved that glass, resin, and certain other sub- 
stances exhibit a depolarising effect when under the influence of 
a powerful electrical tension. With the help of Mr. Lolge, 

Dr, Guthrie has succeeded in repeating these exceedingly deli- 
cate observations, but the effect is very slight and ill-suited for 
the lecture-room. <A beam of polarised light traverses a thick 
plate of glass in which two holes have been drilled nearly meet- 
ing in the centre, and two wires are fixed in these and connected 
with the terminals of a powerful coil, The lght aftcr passing 
through the analyser falls on the screen. Jf now the analyser be 
so turned that the illumination is least before the current is 
turned on, the brightness of the field will be seen to increase as 

soon as the circuit is closed, and this brightness will increase up 

toa certain limit. The effect is greatest when the light is pola- 

tived at an angle of 45° to the line joimimy the terminals.—The 

President then adjourned the meetings of the Society until 

November. 
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Academy of Sciences, July 3 — Vice-Admiral Paris in the 
chair. —The following payers were read :—On the fermentation 
of urine, by MM. Pasteur and Joubert. The ferment of urea, 
M. Musculus considers of the class of suluble (and not og nic) 
ferments. The authors affirm that his soluble ferment is pro- 
duced by the small organic ferment of urea.—Observations on 
M. Pasteur’s communication, and on the theory of fermentations, 
by M. Berthelot.—Reply by M. Pasteur.—Note on M. Cros’ 
paper regarding photographic reproduction of the colour of 
bodies, by M. Becquecel.—On the carpellary theory according 
to the Amaryllideze (third part : Galanthus, Leucoium), by M. 
Trecul.—Third note on electric transmissions through the 
ground, by M. du Mouccl. ‘Ihe currents due to difference of 
humidity in the ground about the plates arise through difference 
in facility of oxidation. Those duc to unequal extent of surface 
of the plates arise because the electric action from physical con- 
tact of two heterogeneous bodits varies with their surface of 
contact, and b.cause oxidable bodies are more attacked when 
they present a small surface to oxidation, than when they 
present a larg-.—Examination of new methods propused 
for finding the position of a ship on the sea (continucd), 
by M. Ledicu.—New series of observations on the protuberances 
ani solar spots.—Letter from R. Secchi (June 25). A table 
is given for the first six months of 1876. Few protuberances ; 
hardly any eruption; threads of gas rising straight aud vertically, 
and of short duration. ‘The issuing hydrogen seems to push 
aside the darker layer of absorbing metals, and thus produce very 
small facule. Since March almost no spots with nucleus and 


penumbra. Maxima of activity in latitudes 10° to 20°, and 50° 
to 60°.—On a luminous phenomenon at Port Said and Sucz, on 
June 15, by M. de Lesseps. This was a luminous globe which 
burst like a rocket, with loud detonations,-On the metallic 
nickel extracted from ores of New Caledonia, by MM. Christofle 
and Bouilhet.—On the mode of employment of sulpho-carbon- 
ates, by M. Jaubert.—Present state of vines subjected to treat- 
ment with sulpho-carbonate of potassium since last year, by M. 
Mouillefert.—Experiments on the destruction of Phylloxera, by 
M. Marion,—Automatic discharges for clectro-atmospheric rods, 
by M. Serra-Carpii—On Glaucoma and the climate of Algeria 
by M. ‘Tavignot.—Studies of a:tronomical photography, by M. 
Cornu. Any telescope may be immediately adapted for it by 
scparating the two lenses of the object-glass, by a distance 
depending on the glass, but rarely more thin 14 per cent. of 
the focal distance. The original achromatism of the visible rays 
is transformed intu achromatism of the chemical rays neces- 
sary for photographic images, and there is no aberration in 
the images, —On linear differential equations of the second order, 
by M. Fuchs.—On the isochronism of the cylindrical regulating 
spiral, by M. Caspari.—On Mr. Crookes’s radiometer, by M. 
Govi.—On the explanation of the motion of the radiumeter by 
means of the thcory of emission, by M. de Fonvielle.—On the 
radiometer, by M. Ducretet.—New peroxide of manganese 
battery, by M. Leclanché. Ie compresses stronzly a mixture 
of 40 per cent. of the peroxide, 55 per cent. of retort carbon, 
and § per cent. of gum lac resin. The depolarising mass is 
thus made to yie’d more electricity.—Action of hydracids on 
sclenious acid, by M. Ditte.—-On the decomp ositioa of insoluble 
carbonates by sulphuretted hydrogen, by MM. Naudin ani de 
Montholon.—On a new metliud of substitution of chlciine anl 
bromine in organic compounds, by M. Damoiseau. This is by 
bringing them together in presence of animal charcoal.—On the 
synthesis of allantoin, by M. Grimaux.—Oa a new butylic glycol, 
by M. Nevolé.—New method of alcoometry by distillation of 
alcalini.ed spirits, by M. Miumenc.— Researches on fuc':sine in 
wines, by M. Jasquemin.—On nitralizarine, by M. Rosenstiehl. 
- New mineral contained in a meteorite (diubiclite), by Mr. 
lawrence Smith.—Ona the presence of mickel in ferruginous 
atmospheric dusts, by M. Tissandier, Thi», favours the idea of 
their cosmic origin. —Compaative micrugeaphic analysis of 
atmospheric ferruginous corpuscles, and fragments detached 
from the surface of meteorites, by M. ‘Tissandier.—On the 
physiology of the musical apparatus of the grasshopper, by M. 
Carlet. A special muscle distends the plaited membrane, which 
thus reinforces the sound. ‘There is no tensor muscle of the 
timbal, and the two timbals producing the sound vibrate syn- 
chronously.— On the toxical action of methylic, cuprylic, oenan- 
thylic, aad cetylic alcohols, by MM. Dujardin, Beaumetz, and 
Audigé.—Anatomical characters of the blood in the anamic, by 
M. Hlayem. In chronic anemia the globules are smaller, de- 
formed, and less coloured. —Anwsthesia by the method of intra- 
venous injections of chloral, by M. Linharc.-- Lichens brought 
from Campbell Island, by M. Filhol, determined by M. Nylander. 
—On a hippopotamus with six lower incisors fourd in Algeria, 
by M. Gaudry.—On the morphology of the dental system in 
human races and its comparison with that of apes, by M. 
Lambert. 
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THE UNIVERSITY OF MANCHESTER} 


Ill. 
N former articles we have come to the conclusion that 
the higher education of this country ought to 
be extended, and further, that this cannot be accom- 
plished by an extension of the powers of the present 
Universities. The question remains how this can most 
properly be brought about? Let us, in the first place, 
ref.r to those projects that have already come before 
the public in a manner more or less definite. To begin 
with the American system. ‘This is one of nearly abso- 
lute iberty. A number of men agree together to found 
an educational establishment, and they obtain, without 
any difficulty, by application to Government, the power 
of gianting degices. It can hardly, we think, be said 
that this system has worked so well in America as to 
encourage the hope that it may solve the educational 
difficulties of this country. As a rule American degrees 
are not highly thought of on this side the Atlantic, and 
we even question whether many of them command much 
respect on the other side. The cause of this failure is, 
we think, to be found in the motives which often induce 
men to combine together with the view of founding an 
cducational institution. In some cases these are of the 
most praiscworthy character. The inhabitants of a large 
and influential district, while they, perhaps, differ from 
one another in their religious views, are yet convinced of 
the great importance of the higher education, and agrce 
together to found an institution which is truly unsectarian, 
and which represents those good things upau which they 
are all agrecd. But in other casés the motives of the 
promoters have reference not so Much to the points on 
which they agree with the rest of the community as to 
those in which thcy differ from st ; and in consequence, 
the institution founded partakes of a denominational 
character to a greater or less extent. In the one case the 
institution succeeds; the constituency is a large one; 
they possess sufficient means, and are enabled to com- 
mand the scivices of the most eminent men—chosen 
only with reference to their acquirements. But, in the 
other case, the institution is a failure ; the constituency 
being a limited body, is not possessed of sufficient means, 
and the field from which they must select their lecturers 
is limited by this as well as by religious considerations. 
They aie, however, able to obtain a charter, but their 

degrees are of very little value. 

It cannot be supposed that the British Government 
will cver consent to the introduction of such a system; 
this alternative may, therefore, be dismissed, as we see it 
has been (very summarily in a foot-note) by the pro- 
moters of the Owens College scheme. 

The second proposal requires discussion because it 
*pPears to have commended itself to some of the leading 
ees. of this country, It is the scheme for founding 
oan es examining-board or degree-giving body for the 

untry to which the various provincial colleges 
shall be affiliated. This scheme is alluded to in the 
following terms in the Owens College pamphlet :— 


Ue 
Without dwellitig on the experience of such systems 
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as that till recently obtaining in France, or contrasting its 
results with those of systems like the German, it may be 
remarked that a centralisation of this description is at the 
present time, and must long remain, practically impos- 
sible in England, where neither are Oxford and Cam- 
bridge likely to surrender their self-covernment, nor 
public opinion to require them to do so,” 


It is probable that a central board of this nature while 
confining itself to the province of examination might yet 
require, unless under exceptional circumstances, the pre- 
vious training implied in a college education. But even 
then its faults would be those of the present University 
of London carried out to their logical climax. At the 
risk of repeating ourselves we shall again state what we 
believe to be the faults of such an institution. 

In the first place we have the paramount power—that 
of granting degrees possessed by a body which does not 
take the responsibility of itself imparting or secing im- 
parted by others a true education in the complete sense 
of that word. This education may no doubt be imparted 
by the various colleges, but the degree is given by a body 
which is virtually ignorant of the previous educational 
training of its candidates in a moral and social aspect. 

In the next place the degree-examinations, as they are 
unconnected with any previous class examinations, form 
only a rough test of the amount of knowledge which each 
candidate can produce. There is absolutely no attempt 
to test the quality and excellence of the producing power 
of each candidate. In fine the moral and social training 
is not tested, and the intellectual training only impertectly 
tested by the central board. 

Thirdly, and this is a point of the utmost importance, 
the Calendar of the Central Board must inevitably 
embody only the best known and most widely diffused 
results of knowledge—not that which is growing and 
plastic, but that which has already grown and hardened 
into shape-—the knowledge in fact of a past generation 
which has become sufficiently well established to be 
worthy of this species of canonisation. A very powerful 
inducement is thus offered to the professors of the various 
colleges to teach their pupils according to this syllabus, 
and a very powerful discouragement to attempt to alter 
it. They may be men of great originality and well quali- 
fied to extend and amend their respect've spheres of 
knowledge, but they have no inducement to do so—their 
interest is to adhere to the syllabus as rigidly as a priest 
of the Church of Rome adheres to the syllabus of the 
Pope. 

It is the old and time-honoured custom of killing off 
the righteous man of the present age in order the more 
effectually to garnish the sepulchres of his predecessors. 
Our readers are well aware that the natural philosophy 
course has changed its character very greatly of late 
years, and, that for this we are much indebted to Pro- 
fessors Sir W. Thomson and P. G, Tait. But could these__ 
men have done this under the system of a central board ? 
If they had succeeded it must have been, as Galileo suc- 

ceeded, against the attempt made by the ruling authorities 
of his day to stop his voice and strangle his originality, 

The next proposal is a modification of this. It does 
not propose that the system of the University of London 
should swallow up all other systems, the impossibility of 

this consummation (however desirable in itself) being 
recoonised. It rather proposes that the University of 
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London, being a good and desirable thing of which we 
cannot have enough, should split itself up into two parts 
—a southern and a northern one—a province of Canter- 
bury and a province of York, and that the various pro- 
vincial colleges in the north should form members of the 
great University representing the northern province. 

Our reply to this proposal is that believing the Uni- 
versity of London to represent an incomplete system we 
are unwilling to contemplate its universal extension 
whether this be brought about by the process of absorp- 
tion or by that of fission. 

It is alleged by some who favour this system of grouping 
colleges together into one University, that a healthy 
principle of competition is introduced into the teaching 
departments of the various colleges, and they quote in 
favour of their views the success of the University of 
Cambridge in producing eminent mathematicians by this 
system. We shall here confine ourselves to showing that 
this supposed analogy is delusive. What the various 
colleges do, and do extremely well, is to impart a moral 
and social training to thcir pupils ; but it is well known 
that in Cambridge the real rivalry as regards unathematical 
honours is not between the various colleges, but between 
the various private tutors. The chances are in favour of 
a certain tutor turning out the next senior wrangler, and 
accordingly the inmates of the various colleges rush off 
to this tutor in the hope of gaining the great prize. What 
this system demonstrates is rather the necessity of a 
thorough system of tutors in addition to that of profes- 
sors, in order to secure the high proticiency of a few in 
any department. 

Thus by a species of exhaustion, and by discussing the 
various alternatives suggested, we come to see that we 
must look to the various individual provincial colleges 
to become the future Universities of our country ; and 


the only question that remains is whether Qwens College 
be yet i ga OEE ag shat the claims of 
this College too — ¢ language of the pamphlet 
already alluded to :-— 


“Jt remains to inquire whether Owens College may be 
fairly considered equal to the assumption of such a posi- 
tion, and whether the prescnt period is a suitable one in 
its history for the College to advance such acclaim. The 
history of the College may in any case be said to have 
prepared it for a University future. Owens College was 
founded to provide instruction ‘in such branches of 
learning and science as were then and might be there- 
after usually taught in the English Universities,’ and it 
has uniformly sought to pursue a course and maintain a 
character consistent with this intention on the part of its 
founder. The support given to it in the district has 
indisputably bcen largely given as to an institution 
desiring to hold an academical level. . . . As to curricula 
and branches of teaching, the Senate, while unwilling to 
enter into details, have no hesitation in asserting their 
opinion that Owens College may, taken as a whole, fairly 

Challenge comparison with any academical institutions 
of this and with some of other countries. We have here 
a ready-formed and—in essentials—complete University 
organisation as regards the Faculties of Arts, Science, 
and Medicine, together with a newly-formed School of 

Law. ... The Faculty of Divinity is indeed absent ; 

but apart from the reasons which, in Owens College as 
well as elsewhere, have caused its absence, it may be 
worth observing that the conception of a University by 
no means involves the necessity that it should possess 
chairs and grant degrees in all the faculties, This posi- 
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tion it would be easy to prove from the history of several 
Universities of European fame.” 

This is an era of great educational activity ; attempts 
are being made to reform our great English institutions, 
and a Commission is at present engaged in discussing 
the future of the Scotch Universities. 

We are convinced that an enlightened government will 
best complete its efforts in this direction by giving a 
University Charter to Owens College, not, however, as a 
last and crowning concession, but rather as the first of 
a series of concessions, all of which, let us hope, will, 
when the time is ripe for them, be frankly and graciously 
made. Let there be no disguising the fact that Owens 
College is but the eldest of a large and rapidly increasing 
family, others of whom may, we hope, in the course of 
time, make their appearance before the state. It may, 
however, be twenty or thirty years hence before any of 
the recently established institutions is sufficiently ripe to 
receive the crowning honour of a University Charter. At 
present no other college can hope to present similat 
claims representing something like 500 day students, 800 
evening students, and a very large amount of voluntary 
endowment. This is in truth the work of a generation. 

We do not think it probable that any opposition to this 
movement will arise on the part of the two great English 
Universities. Their office is rather to lend their distin- 
guished graduates as teachers in these new institutions, 
and by dint of their own practice and their great influence 
to see that moral, social, and even physical training are 
encouraged, as well as training in its merely intellectual 
aspect. And while they themselves may in the future be 
probably induced to give a gréater prominence to the 
professoria? element than they have yet done, they may in 
their turn induce the other Universities to encourage the 

tutorial element to a greater extent. In fine, these two 
old Universities will, whatever happens, always retain a 
powerful voice in the educational councils of the nation. 

Nor must it be supposed that we advocate the doing 
away with the University of London, for whatever be the 
plan adopted there will always be colleges which not 
having attained to the rank of Universities, must look to 
that institution as their degrec-giving body. 

But the function of such an institution is to redress a 
hardship in the case of pupils rather than to cause and 
perpetuate a hardship on the part of teachers. The Uni- 
versity of London will be heartily welcomed as a channel 
for imparting a degree that could not othewise be procured, 
but it ought not to be tolerated as a Procrustean bed for 
the education of the country. In fine, it was founded as 
the most available means of redressing a grievance, and 
for this very reason It is necessarily incomplete. 

So long as we continue to progress—so long as colleges 
multiply and are not yet able to grant degrees,—so long 
must we retain an institution similar to the present Uni- 


versity of London. 





AGRICULTURAL WEATHER-WARNINGS IN 
FR 


ANCE 
AO important step has been taken by Le Verrier in the 
the inauguration 


application of meteorology to practical matters by 
of a system of weather-warnings spe- 
cially designed for the benefit of agriculturists. The 
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chief features of this system of warnings are briefly 
sketched in a recent number of the Bulletin Hebdoma- 
gare of the Scientific Association of France. 

Weather-warnings intended to be useful to the agri- 
cultural interest are essentially different from those issued 
for the benefit of navigation, What sailors require 
almost exclusively to know is, the force and direction of 
the wind in approaching storms. On the other hand, 
what agriculturists require to know is a knowledge of 
coming rains and of thunderstorms, especially the dc- 
structive hail which often accompanies them ; whilst the 
wind, save in rare exceptional cases, little affects them. 
The ability to foretell rain, the causes of which depend 
on conditions absolutely different in different parts of 
France, is unquestionably one of the most intricate 
problems of science, and therefore demands the closest 
study, wide knowledge, and sound judgment in working 
out its successful solution. 

When, eighteen years ago, the Paris Observatory, esta- 
blished a system of warnings for the French Marine, the 
conditions for carrying them out successfully were not 
known. Now, however, owing to the experience ac- 
quired, the observatory is able to issue warnings of so 
useful a nature, that no serious storm makes its appear- 
ance in the Channel, or on the shores of the Bay of 
Biscay, or of the Mediterranean, which has not previously 
been announced to the seaports menaced by it. To-day 
the difficult question of agricultural warnings presents 
conditions of uncertainty similar to those which warnings 
for navigation presented in 1858. The present difficulty, 
therefore, is no reason for doing nothing, but only a 
reason for greater care and more strenuous excrtion. 
Mistakes will necessarily be made at the first, probably 
numerous during the first year, seeing that there is still 
no precise basis on which to rest; they will, however, 
diminish as experience is acquired, and doubtless the time 
will by aud by come when warnings for agriculture will 
be attended with a like success as now characterises 
warnings for navigation. 

Agricultural warnings cannot, then, as in the case of 
warnings for navigation, be issucd to the provinces by the 
Paris Observatory in an absolute form. It is, at this 
early stage, indispensable that the warnings sent to the 
chief places of the departments be of a general character 
to be supplemented and modified by local ineteorological 
experts, who, !n doing so, must be guided by their know- 
ledge of the local peculiarities of their particular districts. 
This mode of procedure will furthermore lead to a 
thorough examination and a more exact knowledge of the 
meteorology of France. 

The points to be more specially investigated by the 
departmental Meteorological Commissions at the outset, 
are these :—1. To follow and investigate the march of the 
rainfall, not only as regards quantity, but as regards the 
mode in which it is successively propagated from canton 
to canton, and from department to department, particu- 
larly when, after a season of drought, rainy weather 
begins to set in. 2, As regards thunderstorms (orages), 
the chief point to be attended to is that information of 
their first appearance be sent to the chief place of the 
department in which they occur, which, in its turn, will tele- 
graph the fact to the Paris Observatory, so that the officials 
there may, in view of the whole circumstances, send 


NATURE 





267 








timely warnings to those departments which appear to 
be threatened by the storm. 3. Since little is yet really 
known of hailstorms, which are often so disastrous to 
agriculture, it will be necessary to give instant attention 
to collect such data as may likely lead to some knowledge 
of the influence of woods, hills, and river-courses on the 
origin and progress of the hailstorm. 4. In connection 
with the late frosts of spring, which are productive of 
such enormous loss to agriculture, the often-alleged effect 
of smoke in counteracting their blighting influence will 
be brought to the test of experiment on a large scale, 
say over the whole extent of a valley. 5. Lastly, warn- 
ings relative to inundations cannot but excite the liveliest 
interest, in considcration of the national disasters of 
recent years, which might have been to a large extent 
lessened, if not in many cases averted altogether, if a 
proper system of such warnings had been in operation. 
To the civil and mining engineers to whom these warn- 
ings have been entrusted, the service of the agricultural 
warnings will necessarily lend much valuable assistance. 
Agricultural weather-warnings began to be issued by 
the Paris Observatory, on May 1, to the three depart- 
ments of Vienne, Hlaute-Viennc, and Puy-de-Ddéme, the 
telegraphic authorities giving the free use of the wires 
in the transmission of the messages. In order to vive 
a fair trial to this initial experiment the system will be 
continued daily ti]l October 1, 1876, after which the whole 
matter will he submitted to a carcful reconsideration. 
The following example will show the method employed 
in carrying out the system :—On May 7 the Observatory, 
to show the general course of the isobarics over Emope, 
tclegraphed that the barometer at 32° and sea-level was 
29°607 inches at Palermo, 29°725 at Naples, Florence, 
Perpignan, and Madhid, 29°922 at Moscow, I3erne, Li- 
moges, and Bordeaux, 30°119 at Petersburg, Paris, and 
Loricnt, 30°316 at Helsingfors, Helder, and Greencastle, 
and 30°512 at Ilerndésand, and Skudesnes. Attention was 
further drawn to the fact that pressure was not only high 
in Sweden, but that it had risen 0°393 inch, and not 
only low in Sicily, but had fallen 0°196 inch ; and that 
since under this two-fold influence a polar current was 
flowing ovcr Europe towards the Mediterianean, northern 
and easterly winds would continue to prevail, bringing with 
them generally clear skics and, owing to the strong sun- 
heat, an increase of temperature during the day. ‘This pre- 
diction, it is needless to add, was veritied by the event. 
We most heartily wish every success to this bold and 
novel system of weather-warnings, designed for the 
benefit of great national interests. It may be added that 
it is on a sound practical knowledge of the thunderstcrm, 
considering the term in its widest significance, that the 
success of these warnings will depend ; and it is, there- 
fore, singularly fortunate that in no country hsa so much 
well-directed labour and cxpense been bestowed on the 





investigation of thunderstorms as in France. Sie 
RADCLIFFE'S “VITAL MOTION” 
Vital Motion as a Mode of Phystcal Metion. By Charles 


Bland Radcliffe, Doctor of Medicine, &c. (London: 
Macmillan and Co., 1876.) 

S there is a growing conviction of the importance of 

studying physiology from the side of physics, so 

we may be led to value more the efforts made in this line 
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by observers who have for long been content to work on, 
little cheered by recognition by the great body of physi- 
ologists, but finding their reward in honest search after 
truth. 

Among such Dr. Radcliffe has for some years mnain- 
tained the proposition that the contraction of muscle i3 
not an acquired condition determined by the reaction of 
a vital property of irritability with certain stimuli, but a 
natural condition resumed after the removal of an elec- 
trical charge by which extension had been previously 
effected and maintained. In this vicw, for ideas re- 
lated to the older terms “ vitality” and “ contractility,” 
ideas related to electricity and elasticity must be substi- 
tuted. Again, whereas the electrical phenomena mani- 
fested in muscle and nerve have becn generally regarded 
—notably by Du Bois-Reymond—as phenomena of cur- 
rent electricity, Dr. Radcliffe has held that so far as they 
are functionally important, they are phenomena of static 
electricity, of charge and discharge. 

This contention is once more set before us in the book 
just published under the title heading this notice, with 
many new arguments and with several material changes 
in the interpretation of facts. 

In former papers Dr. Radcliffe imagined muscle and 
nerve to be charged with electricity after the manner of a 
Leyden jar ; the coat (neurilemma or sarcolemma) of each 
fibre doing the work of a dielectric. Many serious diffi- 
culties opposed the acceptance of this notion, and now 
another, certainly much more accordant with the facts, is 
substituted. According to this later notion, the condition 
of each muscular or nervous fibre while alive and at rest 
is one and the same with that of an electromotive element, 
such as a Daniell’s cell, in the state of open circuit. In 
the polarity of the electromotive element is found the ex- 
planation of the apparent existence of a current running 
from longitudinal to transverse or cut surface, in mutual 
repulsions of molecules charged with electricity, the ex- 
planation of the lengthening, after contraction, of fibres at 
rest; in variations of electrical charge, and in hypo- 
thetical closures of circuit the explanation of the con- 
traction of muscle, of the return of a perfectly elastic 
substance to the form from which it had been distorted 
by the charge. Dr. Radcliffe argues that the instan- 
taneous extra and induced currents set up at the opening 
and closing of circuits are important agents in discharge, 
and that such instantaneous currents “may be through 
inductive interaction greatly intensified and might prove 
to be very powerful” if they were not in great measure 
lost by being “short-circuited” within the body, As 
regards the mode in which circuits may be closed and 
nerve-muscle discharge caused by the will no clear expla- 
nation is set forth, though it is remarked that “ there is 
no difficulty in believing that electricity, the slave of the 
will in this case, may have been ordered out of the way” 

@ffd muscular electricity left to its own devices. 

This theory of nerve-muscle charge and discharge 
finds important outcome in the book, having application 
to inhibition, rhythmical movements, rigor mortis, the 
influence of artificial electricity on vital motion, the work 
of the blood in vital motion, and many reactions of 
disease. The chapters relating to these are all most 
interesting and full of valuable suggestiens, but our 
space will not allow of any analysis of them. A vhap- 
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ter on the “ Electrophysics of Vital Motion” demands 
however a few remarks. Here are recorded observa- 
tions on the electrical condition of living protoplasm, 
and here are made inductions to the following effect : 
(1) that there are no more indications of intrinsic 
development of clectricity in vessels containing livinz 
protoplasm, of amechi and the like, than jn vessels 
containing distilled water; (2) that living and lifeless 
bodics are equally under the sway of an electrical poten- 
tial which varies from hour to hour, so that they are 
differently charged from hour to hour; (3) that charge 
will produce expinsion which will be grciter in aériform 
bodies than in bodies which are fluid like water, and 
greater in these litter than in bodies which arc of the 
nature of solids; (4) that the expansions will operate 
unequally in bodics which (like amcebx) are made up 
unequally of portions which are more or less solid, and 
portions which are more or less liquid. 

Ameeboid movements are therefore, “as far as their 
electrophysics are concerned,” the results of variations of 
electric potential. The parenthesis is important in frec- 
ing the author from the charge of forgetting that there 
may be other forces at work. Granting even that “ elec- 
tric potential” may mean the sum of the operation of a 
number of cosmical influences—of heat, of gravitation, of 
lunar and planctary perturbations ; all extrinsic, all vary- 
ing at any point from hour to hour ~and this is grantiny 
a great deal—there are still left to be considered all the 
intrinsic influences which may affect molecules and de- 
termine movement, such as osmosc, chemical affinity, 
colloid dynamis, and the like. Dr. Radcliffe’s colligation 
is as follows : certain movements are observed to takc 
place in small hodies composed of a mixture of semi-fluid 
protoplasm with more solid matter ; it is conceivable that 
variations of electrical charge may affect these unequally 
and produce movement ; certain variations of electrical 
potential are going on at the same time and in the same 
place in which the bits of protoplasm are moving ; the 
bits of protoplasm do not generate or possess independent 
or original electricity ; therefore the movements are 
probably produced by the variations of charge conse- 
quent on the variations of potential. Surely much more 
than the “hint” which the author finds in the coinci- 
dence is necessary for the establishment of wide induc- 
tions. 

Fortunately the position taken with reference to the 
“electrophysics” of nerve and muscle rests upon a much 
firmer ground of observation and inference. The position 
is worthy of attentive study, and the argument gener .lly 
commends itself to our acceptance. At least it invites 
further examination, and offers many possibilities of proof 
or trial by collateral observation. We may confidently 
hope to see the original and acute reasoning of the author 
generally acknowledged, and, better still, justifed and am- 
plified by future followers and observers. W. M. O. 
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FEISTMANTEL ON THE SOHEMIAN 
COAL BEDS 


Studion in Gebtete des Kohlengebirees von Bihmen. Von 
Madr. Ottokar Feistmantel. (Prag, 1874.) 

MONG the additions which extended research is 

every day making to the stock of our geological 

knowledge, none are perhaps so welcome as those which 
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enable us to bridge over the gaps and fill in the blanks 
which are unfortunately at present so numerous in the 
geological record. The work that has been done in this 
direction of Jate on the borderland between the Carboni- 
ferous and Permian formations promises before long to 
be productive of very important results. Even in so 
small an area as Great Britain the order of events that 
happened between the depositions of these two groups 
must have varied very much from place to place, as will 
appear from the following table, in which some of the 
more important sections are shown in a condensed 


form :— 
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Whatever be the value of the identifications ventured 
on in the above table, it serves at least to establish one 
fact; that, in the interval which it covcrs, there are at 
some spots two stratigraphical breaks, at others only one, 
and at others, perhaps, none at all; for in the North 
Staffordshire instancc it is very likely that we have not a 
mere case of deceptive conformity, but may be a true 
passage, There would be nothing strange in this if we 
were dealing with the equivalent deposits of the whole 
world, or even of a large continent, but the fact that 
such a variety of changes went on within so small an 
area 18 worth notice, for it shows how variable were 
the physical conditions of what may be called the 
Permo-Carboniferous period; suggests to us that its 
oscillations, important as they are locally, may have been 
only local; and so paves the way for a favourable reception 
of any fresh discoveries that point to an absence of any 
break between these two formations, which are with us for 
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the most part so sharply marked off from one another, 
And indeed our home experience is quite sufficient to 
suggest the possibility of such cases turning up; setting 
aside the North Staffordshire instance, which is not be- 
yond question, the general lithological character of the 
Upper Coal Measures and their markedly red colour 
seem to point to a commencement of what may be called 
Permian conditions before the close of the Carboniferous 
period, and to establish something of a bond of union 
between the two formations, in spite of the unconformitics 
which locally separate them. And when we go beyond 
our home circle we soon meet with cases where a passage 
from Carboniferous into Permian seems to exist ; such, 
for instance, as those described by Dr. Dawson in Nova 
Scotia (“ Quart. Journ. Geol. Soc.” xxx. 209), and by Dr. 
Toula in Spitzbergen (“Leonhard and Gein,’ Jahrbuch,” 
1875, p. 225). In the monograph before us, Dr. Feist. 
mantel treats of what he believes to be a similar instance 
in the coal-fields of Bohemia. 

The coal-bearing beds of that country and their asso- 
ciated strata are broken up into a number of detached 
basins, and the exact correlation of the members of the 
different patches is, of course, open to some uncertainty ; 
but Dr. Feistmantel thinks he can establish the following 
general order of succession, and three main sub-divi- 
sions :— 

Red sandstone, with Araucarites Schrollianus, 
Strata, with Carboniferous plants. 


C. Bituminous shale (Schwarte), with fish; very few 
indistinct traces of plants. 
Strata, with Carboniferous plants. 
Gas-shale of Nurschaw, fish, and abundance of 
B Carboniferous plants. 


Red sandstone, with Araucarites, on the north- 
east Bohemian Jasin. 


A. Strata, with Carboniferous plants. 


Of these sub-divisions, A yields 232 reputed species of 
plants, of which Tor pass up into H; all are species 
usually looked upon as Carboniferous. But as we ascend 
in the measures, there is a gradual decrease in the plant 
remains, specially among the arborescent forms, which 
disappear in the Upper Permian, Stigmaria Ficoides 
alone surviving to the last. The animal remains of A are 
five in number and rare: they comprise a scorpion and 
spider, a grasshopper, and two crustaceans ; all are con- 
fined to the group. 

Among the beds of the groups B and C the author 
lays spccial stress on the gas-shale of Nurschaw and the 
Schwarte, the animal remains of which he describes as 
characteristic Permian forms (‘‘exquisit permische Thier- 
reste”), and he infers from the intercalation of these beds 
with others containing only Carboniferous plants, that 
no hard line can be drawn between the Permian and Car- 
boniferous formations. This conclusion, to say the Icast, 
rests on somewhat slender evidence; the genera of fishY «+ 
quoted in his lists, on which we must mainly rely, are 
only seven in number, and the species are determincd in 
four cases only ; of these, onc comes from a deposit the 
Permian age of which may be admitted, some from beds 
reckoned Permian by some authors and Carboniferous by 
others, and some genera are common to both formations. 
Such an amoung Of evidence can scarcely be accepted as 
conclusive. There is also a little inconsistency in the 
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[Red of Radovenz, with Carboniferous plants. 
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author’s final results ; after having, to his own satisfaction 
at least, broken down the old land-marks, he proceeds to 
establish new ones where, according to his own showing, 
no hard and fast lines exist; he classes the group C as 
Lower Permian, A as Carboniferous, and parallels B 
with the Ottweil beds of the Saarbruck coal-field, which 
by the way are distinguished by the absence of Permian 
forms, It is further a matter for regret that so pains- 
taking an observer has so little of the gift of lucid arrange- 
ment, and that he indulges so largely in what De Quincey 
calls the carpet-bag treatment of sentences. 

But faults like these will not detract from the real value 
of the work ; when the time comes for a rectification of 
boundaries on the Permo-Carboniferous frontier, the vast 
mass of carefully-observed facts which it furnishes will 
form no unimportant contribution to the body of evidence 
by which the question must be decided. The author may 
have been premature in his conclusions, but his industry 
and application have produced a work that will have a 
permanent value. A. H. G, 
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OUR BOOK SHELF 


Flolidays in Tyrol—Kufstein, Klobenstein, and Panveeeio. 
By Walter White. (London: Chapman and Hall, 
1876.) 

THIS volume may be regarded as the complcment to that 

published a good many years ago by Mr. White, “On 

Foot through Tyrol,” in which the Brenner was the 

eastern limit. The present one takes us to south-east 

Tyrol, occasionally oveistepping the boundary that 

divides Austria from Italy. Mr. White is a leisurely 

tourist, with no ambition to rival the feats of an Alpine 
clubbist, but with what may be called an epicurcan taste 
for scenery of allkinds. It is this taste which kecps him 
to the lower heights, for from such vantage-ground alone 
it is found can all the varied features of the Alpine 
scenery be fuily appreciated and enjoyed. The volume 
contains the results of several summer sojourns in 
southern Tyrol, and while its main feature is pleasant 
chat about the principal scenes that are presented 
throughout its length and breadth, there is much interest- 
ing gossip about its towns and villages, their antiquities, 
history, and, above all, about the people, with all sorts 
and conditions of whom the author came much into 
contact. He has the faculty of making himself at home 
and liked wherever he goes a pleasuring, and thus has 
learned much about the sentiments and ways of the 
people that an ordinary tourist would never discover. 

There is no excitement, no sensation, no hair-breadth 

’scapes in the book; the chapters are very short, and 

the reader will feel no difficulty in laying it down at the 

end of any one of them ; but at the same time Mr. White’s 
pleasant chit-chat never wearies, but keeps the reader in 

a constant state of placidity and quiet amusement. The 

region described 1s out of the way of the ordinary tourist, 

but we should think Mr. White’s volume ought to make 
it popular. The work will form a useful guide to the 

Southern Tyrol, and is interspersed with occasional notes 

on geology, which gives it a claim to be regarded as not 

altogether unscientific. 


Angling Idylls. By G. Christopher Davies. 
Chapman and Hall, 1876.) 
MR. DAVIES is already favourably known to anglers and 
natural history amateurs, and many lovers of healthful 
and refreshing reading, by his “ Mountain, Meadow, and 
Mere,” and his “ Rambles and Adventures of Our School 
Field Club.” The present volume contains a number of 
charming pictures of country scenes and country life 
grouped rquad angling adventures. The ldylle--prose in 


ements atin — 
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form we may say—are put together with great art, which 
seldom makes itself felt, are simply told, and full of the un- 
mistakable freshness of “ out-of-doors,” to use the author’s 
synonym for Nature. To a jaded mind they will be found 
almost as refreshing as a day bya river side with rod and 
line is to a jaded body. Mr. Davies has a good know- 
ledge of natural history, and knows how to observe and 
tell what he sees, and both the betanist and zoologist will 
find something to interest them in the book. Under the 
title of “ Angling Acquaintances” he describes graphically 
the habits of the otter, water-vole, heron, and other 
animals to be found in the neighbourhood of water, and 
does the same in another chapter for “ Waterside Plants.” 
For lovers of the country and especially of ihe gentle 
craft the book possesses many attractions. 








LETTERS TO THE EDITOR 


Lhe Editor does not hold himself responsible for opinions expressed 
by hes correspondents, Nether can he undertake to return, 
or to correspond with the writers of, roected manuscripts. 
No notice ts taken of anonymous communications.) 


Extreme Temperature of Summer 


ON Saturday, July 15 last, the temperature (in the shade, four 
feet from the ground) at the Royal Observatory, Greenwich, rose 
to 93°°0; on Monday, July 17, to94°°0; and on Saturday, July 
22, to go”'2. 

Since the establishment of the Magnetical and Meteorological 
Observatory in the year 1840, higher readings than 94°’o have 
becn recorded on two occasions only; 94°°5 in 185%, June 16, 
which was very early in the year forto high a temperature ; 
and 96‘ ‘6 in 1868, July 22. 

The following further particulars collected from the Green- 
wich records may interest some of your readers. 

It appears that the temperature has risen to or above 90”, out 
of thirty-six years, in twelve years only. The annexed hist gives 
the particular days on which such extreme temperature was 
shown :— 


ia] 


ge. 
90°5 | 1868, July 20 


1842, Aug. 10 90'O 
1846, June 20 QI't PP gn ee Q2°2 
» july 4 91°8 - ‘ec. 22 96°6 
2 ’ 5 93°3 ” » 25 go'l 
’” ‘9 31 O13! 9 Aug. 5 g0'5 
» Aug. 1 Q2‘O » sept. 7 Q2°1 
1852, July 5 g0°3, | 1869, July 22 90°9 
1857, June 28 92°7 1870, June 22 go‘2 
1858, 5, 16 94°5 1872, July 25 go'9 
1859, July 12 92°5 137445 9 92°0 
rr %. 43 y2‘0 4 ix 20 91 °8 
a 18 93'0 1876 4, =-15 93'0 
9 ug. 25 wee 1°3 9 29 I e's ‘oO 
1868, July 16. en as us ed ; on 


The years 1846 and 1808 were remarkable for high summer 
temperature ; in 1846, 91°°1 was registered as early as June 20, 
and in 1&68 g2°'s, as late as Sept. 7. 

‘Throughout the whole period of thirty-six years, the ¢az lies? 
suminer maximum occurred in 1862, on May 6, and was 81°'s. 
The /a/est summer maximum occurred in 1875, on Aug. 16, and 
was 85°4. The year 1860 was remarkable for depressed tem- 
perature ; the highest summer reading laving teen 75°'0 cnly, 
on July 17.. The year was one which agpiculturists will well 
remember. It was in violent contrast to 1850, as the table above 
given shows. 

Selecting the highest recorded temperature in each year, from 
1841 to 1876, with the day of its occurrence, 1t appears, on the 
average of the thirty-six years, that tle mean of such highest 
readings is 88-3, the corresponding mcan day of occurrence 
being July 11. WILLIAM ELLIs 


Royal Observatory, Greenwich, July 24 





Earthquakes in Samoa 


Durinc the months of December and January last there was 
much local seismic disturbance on the north side of the island of 
Savaii. Loud underground reports were heard in one particu- 
lar spot near the coast. They were at irregular intervals, but 


metimes very frequent. I could not ascertain from any | (Atolls), to collect for me in botany and zoology. On his r 

SF oie resident in the neighbourhood the exact number in any | to Samoa in July, he wil accompany me to the | pte i Pech 
definite time, but for several days they must have been almost | where he will make a stay of four or five wecks collecting chiefly 
hourly. ‘The concussion was felt for a distance of four or five | in botany. At the close of that period Mr. Jensen will proceed 
miles only around the focus of action ; but it was so severe in | to the south-east coast of New Guinea ([ have some hope of 
the nearest village, that the people deserted their homes during | accompanying him), where he will spend about two months 
its continuance, collecting. 2 

On February 1, at 4.30 P.M., we had a very long shock of Mr. Jensen has been residing with me for several months 
earthquake, which was felt all over the group. It lasted within working at the Samoan flora, of which I have about yoo species 
a few seconds of two minutes, The oscillation was very great. | In my collection. By the time he completes his inp T hope the 
The islands seemed to be in the hands of Mafui’e (the earth- | collection will be of some value as material towards the prepara- 





quake god), and he shook us with a vengeance. I took my | tion of a Flora of the Pacific Islands. S. J. Witmer 
watch in hand when I felt the first indication of an earthquake, Samoa, April 3 

and sat for a minute amidst the clatter of windows, lamp-glesses, 

and everything movable (a gentleman writing to me about it next Optical Phenomenon 

day said his house seemed turned into a factory, with the clatter ; _ 

of machinery), but as it appeared to increase in severity, I I BEG leave to scnd you a brief account of a striking atmo- 


*t prudent to go outside the house. I then noticed that | spheric phenomenon which was visible in this neighbourhood 
the thateked roof resented the appearance of waves running | °0 the evening of the 27th ult. Hoping that some of your usual 
rapidly across from south to north. After it was over I found | corres ondents from the North of Ireland would have sent you 
two clocks—one facing north, the other south—had been | 2 notice of it before this, I delayed writing to you (see vol. xiv. 
stopped ; one facing west was still going. In three parts of my | P- 231 ). . . 
house the plaster at the angles of walls had been broken down. The phenomenon consisted of a pillar of light which rose 
Bottles were thrown down and broken. In my study, books on | vertically from the horizon, over the spot where the sun, then 
a shelf facing north were shaken forward; those on shelves run- | Set, presumably was at the time, and reached an altitude of 
ning north and south were not affected. The screw of a copying- } some 8°, or perhaps more, I first saw it about 8.45 r.a., when 
press, which I had used just before the earthquake, and which | the sun was set about a quarter of an hour, but it was, no doubt, 
was standing up at the time, had been run down. I found | visible earlier, probably before sunset. As the sun moved under 
by experiment afterwards that it required a vigorous shake | the horizon towards the north, the pillar moved in the same 
with both hands for half a minute to make the screw run | direction, still retaining its vertical position, but be oming 
down. gradually lower, until at last it disappeared about 9.40 P.M., the 

Immediately after the earthquake I went to see if there was | sun being then about 6° 30’ below the horizon. The breadth of the 
any oscillation of the sca. There was nothing perceptible on pillar was equal to the apparent diameter of the sun, Its colour 
this—tbe ncrth——side of the island. I have learned, however, | when first seen was a pale yellow, which as time advanced changed 
from various sources that there was much oscillation on the | to a golden yellow, and finally to a deep red. The pillar was 
south side. Directly aftcr the shaking was over the reef was brighter near the horizon than at a greater altitude, and its upper 
seen to be bare, and fish were lying exposed on it. ‘The natives | end was not well defined, but gradually faded away. My son, 
1ushed to sccure the fish, and while they were busy picking them ,; who was with me, observed that the edges of the pillar were 
up they were overtakcn by a wave, which would have proved slightly scolloped. The sun had been clear and very hot dwing 
fatal to many had they not been expert swimmers. I have ; the day, but there was a cool air from the north-east, which 
heard of only one life lot -a cluld, who was found next | becaine colder towards sunset. I have heard that this pheno- 
day jammed between two masses of growing coral. Jt was | menon was also visible at Portadown and Tynan, in the County 
low water at the time, but low-lying villages were flooded by | Armagh, and at Auyhnacloy in this county. 
the wave. T presume there can be no doubt that the pillar consisted of a 

During the following night we had four slight shocks of earth- | succession of images of the sun overlapping one another, but it 
quake, but have had nothin, severe since. is not easy to sce how these images were produced. A nearly 

Upolu, Samoa, April 3 S. J. WIITMEE horizontal stratum of dense air, whose surfaces were slightly 

P.S.—I wish to correct a misprint in my Ictter on ‘The aa kal enol iets, With a rarer medium BvOvE and below, 
De eneracy of Man,” which appeared in Natur, vol. xii. mtg ot foray siiet ese Nipie Ammage, by successive reflections and 

8 ae saline OF the language of the Pol nédane., eal partial refractions at the lower surface, the sun-beam which fur- 
fiers, are many ‘ehileinents a large propo tion of which are apes eo eee sro i meee ve ped yt A, furnish- 
unknown to most of the present generation. Unsrvown is, how- aD ENE ECORI Oe Wages yO Oneery els Venn’ Aim, 60 
ever, printed fsowm, and thus the point of the illustration is to speak, and sun-beams behind the former, successively furnish. 
linet, I “et P ing A with the images forming the upper part of the pillar. 
ae I understand that German physicists give this phenomenon 
the name of Sonnensaule—sun-pillar—and that they have pub- 
lished some speculations as to its origin. I hope some of your 
readers will kindly contribute information on this subject. 

“* Felix qui potuit rerum cognoscere causas,” 


Omagh, Co. Tyrone R. V. D. 


P,S.—Since writing above I have learned that the ‘‘sun. 
pillar” was visible over a district of the north-east of Ireland, 
extending from Portrush in the north to Armagh in the south, 
and from Bangor (Belfast Lough) on the east to Omagh on the 
west. 1 have also heard from two intelligent correspondents 
that it was visible at sunset, when it attained an altitude of 30°; 
and from two others that it presented to them the appearance of 
being crossed by bands, alternately of a brighter and darhcr 
shade, 


Fauna and Flora of New Guinea and the Pacific Islands 


I WAVE just read, with very great interest, some anthropo- 
logical and zoological notes on a trip up the ‘Fly River” in 
New Guinea, by Signor D’Albertis, From these notes it appears 
that the ‘‘ heaps of dung ” which have been supposed to indicate 
the presence of a rhinoceros in the island, are probably the excre- 
ment of the Casusrius, Signor D’Albertis also reduces the 
‘tracks of buffaloes” to those of wild hogs; and the fabulous 
bird ‘‘ with a spread of wings of 16 feet” (which, in a former 
letter, I conjectured might have been a Casuarius, with propor- 
tionately large wings added by the imagination of the explorers 
under the influence of excitement), turns out to be nothing more 
rap a Buctros rujicollis with a spread of wings of “‘4 or 5 

eet,’ 

We have, therefore, no reason for modifying our views as to 
the relation which the fauna of New Guinea bears to the rest of 
the world. Signor D’Albertis mentions a few examples only of 
the New Guinea flora, but some of these are specifically identical 
with common South Pacific Island plants. 

In connection with this subject, it may be interesting to some 
of your readers to know that I have just entered into an arrange- 
ment with a Danish botanical coliector—Mr. Fritz Jensen— 
under which he will start from Samoa during the present month 
oh a voyage through the Union, Ellice, and Gilbert Islands 


Freezing Phenomenon 


I WAVE waited to see whether anyone else would notice a 
letter that appeared in Nature, vol. xiv. p. 191, from Mr. 
Power, under the above heading. Failing such notice, may I 
point out that the phenomenun to which he refers has already 
been described. Plumes produced by the crystallisation of 
water form the frontispiece to Dr. Tyndall’s Lectures on Light 
(Longmans, 1873), and a description of them is given in p. 257 of 
that volume. 
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Mr. Power suggests that the brittleners of iron in cold weather 
may perhaps arise from somewhat similar molecular groupings 
occurring within the metal whilst it contracts in cooling. 

One must, however, recollect that water expands when cooled 
from 39‘ Fabr. down to the freezing-point. To this the action 
of cold upon iron affords no parallel, for cold renders the metal 
more dense, Cold brings the atoms into closer connection ; 
hence cold will (presumably) tend to augment the strength of 
tLeir mutual attraction. TT. M. ADAIR 

July 18 


Habits of Parasitic Crah 


SOME days since I obtained in the trawl a large specimen of 
the common Ascidian (1. Virgrnea) and kept it alive for about 
a week. It contained a specimen of the small Parasitic Crab 
(Pinnotheres pisum) about the size of a threepenny piece. The 
crab came out every night to feed about the floor of the tank, 
and found lodging during the day, as I afterwards proved by 
dissection, in the branchial cavity of the Ascidian. The crab 
18 commonly found in the mussel, but I was not aware before 
that it ever wandered abroad, or sought food except within its 
tenement. W. S. G. 

Kenmare 
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THE ROWTON SIDERITE 


se AN addition of exceptional interest has recently been 
made to the collection of meteorites in the British 
Museum, by the presentation, on the pat of the Duke of 
Cleveland, of a siderite (1ron meteorite) which fell on his 
Gracc’s property at Rowton, near Wellington, in Shrop- 
shire, about seven miles north of the Wrekin, on the 
20th of April last. At about twenty minutes to 4 o’clock 
on the day mentioned, a strange rumbling noise was 
heard in the atmosphere, followed almost instantaneously 
by a startling explosion resembling a discharge of heavy 
artillery. There was neither lightning nor thunder, but 
rain was falling heavily, the sky being obscured with 
dark clouds for sci @ time both before and after the 
incident narrated §' &0 ~ A hour after the explosion, 
Mr. George fan * k of Mr. Bayley, had occasion 
to go to a tu! 
Wellington and % 

north of the Wrek? « 
a hole cut in the g — 80 
stick, Mr. Brooks discuy g 4 6 &° 
shape which proved toy #~ & s 
QA 








of metal of irregular 


A rite weighing 7% lbs. 


It had penetrated to a_dep?.a ~ 9. styen inches, passing 
through four inches of soil ¥ fd Fc] & inches of solid 
ce of the force 


ich has been 
pendicular, 
th-casterly 
direction. Some mcn were at woNon,t the time within 
a short distance, and they, togethexgwith many other 
people in the neighbourhood, heard the notse of the ex- 
plosion.” 

The above account is taken from the Wolverhampton 
Chronicle, and a further notice is given in the Azrming- 
ham Daily Post of a meeting of the Natural History 
Society of Birmingham, at which mecting Mr. Brooks 
accompanied by Mr. Gibbons, of Wolverhampton, an 
Mr. Wills, exhibited the meteorite. Mr. Wills described 
the circumstances attending the fall, stating that the 
‘‘sound was heard as of something falling during a heavy 
shower of rain accompanied by a hissing and then 
a rumbling noise ;” he further stated, “that when Mr. 
Brooks found the mass it was quite warm.” Mr. Wills 
described it as “being black on the surface, and appa- 
rently covered with a scale of metallic oxides ; but at the 
point where it impinged on the earth the oxides had been 
removed, and the metallic character of the mass had been 
revealed.” 

To these interesting and accurate observations, made 
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by the gentlemen of the locality, I have the pleasure of 
adding that I believe it was very much owing to a reso-. 
lution passed by this valuable local society, at the sug- 
gestion of the gentlemen whose names have been men- 
tioned, to which must be added that of the well-kno 

petrologist, Mr. Allport, of the Rev. H. W. Crosskey, td 














Mr. Woodward, that Mr. Ashdown, the agent of th 
Duke of Cleveland, took action in the matter, and o 
tained his Grace’s assent to the meteorite being presentedj 
to the trustees of the British Museum. 

On its arrival in this department it was with no smalf 
pleasure that I found the description of Mr. Wills was in 
all points accurate. Jt is, indeed, an iron meteorite, and 
the special interest of this statement lies in the fact ser 
though our great collection of 311 distinct meteorites a 
the museum contains 104 indubitable iron meteorites, the 
falls of only sev: n of the latter were witnessed. 

The collection contains cight stony met-orites that 
have fallen in the British Islands; but the Rowton 
meteorite is only the second iron meteorite known as 
having been found in Great Britain. 

It is thus not without a keen curiosity that one inspects 
a freshly fallen fragment of iron just arrived from space 
in Our Own country. One hastens to ask of it what 
impression the action of the atmosphere has made upon 
its surface during its brief transit, since most of our iron 
meteorites have undergone long weathering in the earth, 
Mr. Wills, however, has given that answer. The meteo- 
rite was covered with a very thin pellicle of the jet-black 
magnetic oxide of iron, and only wherc this had been 
rubbed off by abrasion with the soil is the bright metallic 
surface of the nickeliferous iron revealed. The little 
meteorite has all the usual appearance of being a frag- 
ment. Irregular and somewhat angular in form, with its 
edges rounded, no doubt, by the fusion and removal of no 
inconsiderable part of its material in its encounter with 
the atmosphere, it presents but very slight traces of the 
finger-and-thumb marks which so characteristically pit the 
surfaces of most stone and of some iron metcorites. 
Furthermore, there are fissutes which penetrate deeply 
into the iron mass and bear testimony which there can 
be no gainsiying to the action of disruptive forces of tre- 
mendous strength during the hot encounter of the original 
mass with the atmosphere, and of which one explosion, 
and the rumbling echoes, possibly, of others, recorded by 
the witnesscs bear evidence. The form of one of these 
fissures throws instructive light on the cause of the pitted 
surface of meteorites. The depth to which the little mass 
penetrated a stubborn soil is proof of how much momen- 
tum still remained to it, partly duc, no doubt, to the 
approximately vertical direction in which it penetrated 
the atmosphere, and in some degree, too, to the higher 
density of an iron mass as compared with one of stone, 
the stony meteorites rarcly penctrating to so considerable 
adepth. This depth of penctration and the ducction of 
the little mass in space near north to south offer close 
resemblance between this iron and the iron meteorite of 
Nedagolla, in India. 

There are indications on the metallic surface of the 
composite crystalline structure revealed by etching iron 
meteorites with acids, and known as the Widmannstattean 
figures, the results of the separate crystallisation of dif- 
ferent alloys, often demarked in some of their surfaces 
by plates of metallic phosphides. 

The development of this structure and the consequent 
determination of the particular type of iron meteorite to 
which the Rowton siderite belongs, as also the analysis of 
the iron itself, can only be carried out afier a small por- 
tion of the meteorite shall have been carefully cut off by 
the aid of a lapidary’s wheel, a process requiring in this 
particular case some carcful precautions to prevent rust 
being hereafter formed and to reduce the loss of material 
to a minimum. 

N, S. MASKELYNE 
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4 MODERN ORGAN 


It has been hitherto chiefly on the Continent of Europe 

that connoisseurs in the majestic tones of the king of 
instruments have had to seek for a grand organ, Though 
London, the mistress of the world for wealth and magni- 
tude, has churches and chapels innumerable, and organs 
by hundreds, scarcely one is of sufficient importance or 
merit to attract the attention of a stranger. Church 
organs are, as a rule, small, and built without individuality 
or character of tone, and generally so placed in the 
building as to effectually mar in acoustical effect any 
special merit they might otherwise possess. Of the two 
or three instruments that have any pretensions to magni- 
tude to which the public has acce-s—at the Albert Hall 
and the Alexandra and Crystal Palaces, no very lasting 
impression remains upon the audience beyond that o1 
noise and a distressingly harsh volume of sound, utterly 
devoid of musical depth and grandeur of tone, and quite 
different from the pleasing reminiscences that dwell upon 
the memory from hearing some of their more musical 
Continental rivals at Haarlem, Freiburg, or Lucerne. To 
successfully construct a large organ is a work of exceed- 
ing difficulty, for not only docs size greatly complicate 
the mechanical action, but the proper distribution and 
apportionment of the wind to each stop, and the har- 
monious blending of the whole together in the full organ, 
demands great knowledge and skill upon the part of tle 
builder. Itis for these reasons that very few large organs 
rise beyond mediocrity, or are noted for the beauty of 
their tone or the perfection of their mechanism. The 
great advance in the ger eral taste for organ music within 
the last few years has neccssitated an improvement in the 
mechanical construction of the organ, so as to enable the 
performer rapidly to command the entire resources of the 
instrument at will, and give him absolute control over the 
various sound-combinations and tone-colouring of the 
different stops, according as they are brought on or off by 
means of the appliances placed at his disposal. 

We give a brief description of the very remark- 
able organ recently erected at Primrose Hill Road, 
Regent’s Park, remarkable alike for its size, being larger 
than the great Haarlem organ, its beauty, richness, 
and grandeur of tone, and the completeness of its 
mechanism. At present this superb instrument 1s 
almost entirely unknown to the musical section of the 
public. The annexed illustration shows that this organ 
is one of the first magnitude, It possesses what is 
known as a 32-feet metal speaking front, with a cor- 
responding weight of tone throughout the pedal organ, 
and several organs which together constitute the instru- 
ment, and give it its place in the scale of magnitude 
as compared with the more celcbrated of the con- 
tinental instruments. The instrument in question has 
several novelties not to be found in other organs. It 
possesses seven distinct organs : pedal, great, choir, swell, 
solo, echo, and carillon organs, each extending the full 
compass of 5 octaves (61 notes) with the exception of 
pedal organ, 30 notes. These various organs are under 
the control of the performer by means of four manual 

ey-boards, which together comprise sixty-seven speaking- 
registers, and these are combined together with various 
acoustical effects by means of thirty-one mechani- 
cal movements, making a grand total of ninety-eight 
Sound-controlling registers, worked by hand and foot. 
€ entire mechanical action necessary to control these 
registers and accessory movements is carried out by 
Tec ot pplication of atmospheric vacuum pressure. 
oa elegans systems of main air trunks extend through- 
aoe ee On OF the organ in connection with the wind 
na e mtg situated in the basement of the building. 
coving th € systems of trunks is for the purpose of con- 
eying the wind at different pressures to the sound boards 
of the various organs in connection with the musical 
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speech of the several groups of pipes. Thus the wind 

supplied to the solo organ, swell rceds, and large pedal 

reeds, is the heaviest pressure employed in the instrument 

for producing the musical intonation of the pipe namely, 

6inches. The wind pressure to the sound-boards of the 

great organ and swell flue work is 4 inches, that of the 

choir organ 2 inches, and the pressure of wind is again 

reduced in connection with the sound-boards of the echo 

organ to half an inch, the lightest wind upon which any 

organ has ever yet been attempted to be voiced. This 

question of wind pressure as affecting the voicing and 

musical intonation of the pipes of an organ is one of great 
importance, and upon the skilful adjustment to the size, 
diameter, and materials of which the pipes are constructed, 
depends the sweetness and quality of the musical tones 
produced. In the organ under notice the very lhght 
pressure of wind adopted affords an example for careful 
study and examination First, for the mellow swectness 
and beauty of tone produced ; secondly, for the prompt- 
ness of speech obtained, as rapid as the articulation of a 
pianoforte string ; and thirdly, for the immense volume 
of sound and power that can be produced fiom these hight 
pressures, the combined cffect of the full orzan nvalling 
almost the artillery of heaven as thunder crash after crash 
bursts upon the ear. Much of the harsh unmusical tone 
of modern organs arises from this desire to obtain power 
at the expense of music by the employment of an over- 
pressure of wind, That age is not requisite to mellow an 
organ is demonstrated by listening to the diapasons and 
foundation stops of the Primrose Hill organ, which have 
all that ripe and fascinating sweetness of tone charac- 
teristic of Silbermann’s finest instruments, These light 
pressures of wind constitute a remarkable feature in 
the construction of so large an organ, The second 
series of air trunks which permeate the interior 
of the instrument are in connection with two large 
vacuum exhaust bellows which, being continually actuated 
by the steam-engine used for blowing, maintain a constant 
vacuum pressure throughout the entire svstem of trunks, 
So that at any part of the organ an avai. mechanical 
power (that of the pressure of the atmosphese 15 lbs, to 
the square inch of surface) is at hand to be employed for 
the multitude of purposes required in a large instru- 
ment. To be obliged to have recourse to the old 
system of wooden rods, trackers, levers, and squares 1n 
endless complications, would have so weighted and im- 
peded the action of the organ as greatly to destroy its 
musical capabilities. In most of the large organs con- 


; Structed both at home and abroad, many parts of the 


mechanism are far from being so perfect as to leave no 
room for anything further to be desired, and the execu- 
tant upon the instrument rarely is able to portray as 
rapidly his musical creations mechanically at his finger- 
ends as those creations in tone-colour flash through his 
mind. By the introduction of atmospheric vacuum pres- 
sure as the “motor” power, there is no complication of 
mechanical parts; an almost endless system of tubes 
being carried from the key-board registers to the sound- 
board sliders of the several organs. These tubes are in 
connection with powerful exhaust bellows and vacuum 
power-bellows attached to the sliders, so that any re- 
quired stop is brought on or off instantaneously, how- 
ever distant from the key-board. These tubes may be 
bent and twisted round corners in any direction, and the 


parts of the organ most difficult of access easily reached, , 


No mechanical force is tht refore necessary to be exerted at 
the keyboards, the mere touch of a key, register, pedal, 
or finger-button, at once brings its special tube and ex- 
haust arrangement into operation. ‘The wonderful com- 
pleteness of this system of vacuum-tube action is beauti- 
fully illustrated by means of the echo organ—a complete 
instrument of 16 feet tone, situated some 100 feet froin 
the key-boards of the great organ—and supported on 
corbels against am opposite wall at an elevation 3 — 30 
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‘View of The Great Organ recginiy erected at the Hall, Primrose Mit; Tondon. 
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feet from the floor. The action of this organ is electrical, 
that is, there is no mechanical communication between 
the performer at the key-board 100 feet distant and the 
organ BD gute which admit the wind to the pipes, save 
a small rope of 61 insulated ores wires—one wire 
for each note of the five octaves. The various stops of 
this distant organ are likewise controlled without mecha- 
nism—a series of vacuum tubes alone extending from the 
registers at the great organ to the sliders of the echo 
organ—which are thus brought on or off at the will of the 
performer by a silent action—at once accurate and instan- 
taneous in its manipulation. The effect of this echo organ, 
is that of a large organ heard at a great distance. Without 
the aid of the electric action, and vacuum pressure, such 
an organ could not have been designed. Mechanical 
action would never have successfully developed such 
effects at such an extended distance. 

The same vacuum system is also applied to the various 
pneumatic lever arrangements interposed between the 
keys at the consol and the wind-valves at the sound- 
boards to relieve the performer from any undue mecha- 
nical pressure that might detract from the promptness of 
repetition and delicacy of touch of the key action, the 
keyboards being thus rendered as light as that of a grand 
pianoforte. Such results cannot be obtained so efficiently 
by the employment of compressed air for a pneumatic 
power action; compressed air will always prove to be 
more or less sluggish, a “creeping on” and “ creeping 
off” movement being the result, besides a limit to the 
eecrceete of the instantaneous power that is at com- 
mand. 

The pneumatic drawstop action of the St. George’s 
Hall organ, Liverpool, is a fair illustration of the defects 
of the compressed air system. In the Primrose Hill 
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drawn on or shut off as easily and with the same precision 
as though only a single stop were drawn, The consol or 
keyboards of this organ, as will be seen by the engraving, 
are reversed, that is, the performer faces the audience, the 
organ being behind, and the echo organ opposite him. 
The lowest keyboard manual is the “ great organ ;” the 
next, or second from the bottom, the “choir organ ;” the 
third in the series the “ swell organ ;” and the fourth, or 
upper row of keys, the “solo organ.” By a simple me- 
chanical arrangement this fourth keyboard is also used 
for the electric “ echo organ,” and also for the carillon, or 
** bell” organ, otherwise it would have been necessary to 
have introduced a fifth set of keys, an arrangement at all 
times objectionable from the increased complications im- 
posed upon the performer. The touch of the carillon 
organ on the fourth row of keys is expressive like that 
of the pianoforte key, and gradations of tone and dis- 
oct are therefore capable of being expressed upon the 
ells, 

In this organ the French ventil system of shutting off 
or bringing on the wind to a complete family or group of 
stops by the depression of a pedal has not been adopted, 
such a system being found inadequate to effect rapidly 
the almost endless combinations that such a large instru- 
ment has at command, the pneumatic combination foot 
pedals and finger buttons at the keyboards being intro- 
duced as a more convenient form of manipulating the 
registers, 

The wind supply of this gigantic organ is furnished 
from four large reservoirs in the basement, which again 
supply seventeen reservoirs in connection with the various 
Sound-boards of the organ ; the vertical feeders for pre- 
ducing the wind to these reservoirs, as well as for creating 
the vacuum pressure, are set in motion by an eleven horse- 


_ power steam-engine. The wind supply is so ample, that 


with the power of the full organ it ts impossible to exhaust 


"OF Create unsteadiness in the wind ; few organs are properly 


constructed in 


this important respect. 
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supply of wind from the vertical feeders into the reser- 

voirs according to the demand of the organ, is ~~. 
between the steam-engine and the wind reservoirs, s0 

that the regulation of the wind supply is independent of‘ 
the speed of the engine, which remains constant. This 
instrument, which occupied three years in its construc- 
tion, and was opened in January, 1876, has been erected 
under the personal supervision of Mr. W. T. Best, of 
Liverpool, by the eminent organ builders Messrs. Bryceson 

Brothers, and Morten, of London, for Mr. Nath. J, Holmes, 
and is erected in the large music-room at the Hall, Prim- 
rose Hill Road, built expressly to receive it. The instru- 
ment, which stands 50 feet high, 30 feet broad, and 30 
feet deep, suffered severe injury from the effects of con- 
cussion, in common with the building in which it is 
erected, at the time of the disastrous explosion of gun- 
powder on the Regent’s Park Canal, near Primrose Hill 


PALASONTOLOGY AND THE DOCTRINE OF 
DESCENT 


fies E great biological question of the day is the 

problem of evolution; but geologists, as Kant 
says, are the archzologists of nature, and the sole direct 
and irrefragable evidence of the method whereby living 
things have become what they are is to be sought amon 
fossil remains.” Such were the words spoken by Prof, 
Huxley on a recent occasion, when receiving from the 
hands of the president of the Geological Society the 
Wollaston medal ; and the assembled geologists, calling 
to mind his masterly review of the whole question in his 
address to them in 1870, rejoiced to hear their former 
president expressing the hope that much of his future 
jabour would be concentrated on this all-important pale- 
ontological problem. 

The discoveries of such abundant mammalian remains 
in the Tertiary deposits of the Western territories of 
America have added much valuable material to that 
already obtained from the Paris basin, the Sivalik Hills, 
Pikermi, and many other districts; and we may look 
forward with confidence to the labours of vertebrate 
palzontologists for bringing to light many interesting 
relations between the members of the existing fauna 
and their ancestral representatives in the later geological 
periods. 

In the meanwhile it may not be uninteresting to point 
out that among the invertebrata similar evidences of the 
transitions between life-forms which at first sight appear 
to constitute perfectly distinct groups, are constantly 
being detected by palzontologists. No opportunity for 
doing this more effectively could possibly be desired 
than that which is afforded by the publication of a most 
suggestive and valuable monograph by the distinguished 
palzontologist of Vienna, Dr. Neumayr, in conjunction 
with M. Paul of the Austrian Geological Survey, a work 
which has just apppeared in the seventh volume of 
the Abhandlungen der k. k. geologeschen Reichsaustalt. 
The title of this memoir is “ Die Congerien- und Palu- 
dinen-schichten Slavoniens und deren Faunen; ein Bei- 
trag zur Descendenz-Theorie;” and its authors have 
earned the thanks alike of geologists and biologists, for 
the important evidence on the great question of evolution 
which has been the fruit of their patient researches. ; 

The geological formation which has afforded the evi- 
dence in question is the grand series of lacustrine bade» 
forming the highest portion of the magnificently developed 
Tertiaries of Eastern Europe, and which constitute the 
approximate equivalent, in all probability, of our Pliocene ; 
and it is a district on the southern hmits of the Austrian 
Empire, the border-land of that area to which the atten- 
tion of all Europe has been so painfully drawn for many 
months past, that has furnished the valnable sections 
of this formation and the abundant fossil remains, the 
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discussion of which is the object of the memoir we are 
sa On the northern bank of the Save there rises 
from the “ diluvium ” of the vast Hungarian plains an 
“island ” composed of various crystalline, Triassic, and 
Tertiary rocks, and on the southern side of this tract of 
older deposits and upheaved along its flanks, between the 
towns of Alt Gradiska and Turkish Brod, stretches a 
vast mass of strata, constituting probably the most mag- 
nificent representative of the latest stage of the Tertiary 
period which geologists have as yet had the good fortune 
to discover, 

The strata in question consist of sands and clays, with 
numerous beds of lignite, and it is to the value of the 
latter as fuel that we are indebted for those excavations 
which have afforded such excellent opportunities for 
studying the successive series of faunas of the formation. 
The whole of the beds appear to be of lacustrine origin, 
and have been accumulated, doubtless through the long- 
continued subsidence of the area, to the enormous thick- 
ness of about 2,000 feet ; the lower division of the strata 
known as the “ Congerien-Schichten,” appears to have 
been formed under brackish-water conditions, but their 
upper and by far their thickest portion was certainly 
accumulated in fresh water. This upper fresh-water 
series, the “ Paludinen-Schichten,” is divided by our 
authors into three principal groups, comprising eight 
zones, each of which exhibits a well-marked and charac- 
teristic fauna, 

The group of shells which affords the most interesting 
evidence of the origin of new forms through descent with 
modification is that of the genus Vivipara or Paludina, 
which occurs in prodigious abundance throughout the 
whole series of fresh water strata. We shall not, of 
course, attempt in this place to enter into any details 
concerning the forty distinct forms of this genus (Dr. 
Neumayr very properly hesitates to call them all sfecées) 
which are named and described in this monograph, and 
between which, as the authors show, so many connecting 
links, clearly illustrating the mode of derivation of the 
newer from the older types, have been detected, On the 
minds of those who carefully examine the admirably 
engraved figures given in the plates accompanying this 
valuable memoir, or still better the very large series of 
specimens from among which the subjects of these figures 
are selected, and which are now in the museum of the 
Reichsanstalt of Vienna, but little doubt will, we suspect, 
remain that the authors have fully made out their case, 
and have demonstrated that, beyond all controversy, the 
species with highly complicated ornamentation were 
variously derived by descent—the lines of which are in 
most cases perfectly clear and obvious—from the simple 
and .unornamented Vivipara achatinoides of the Con- 
gefien-Schichten. It is interesting to notice that a large 
portion of these unquestionably derived forms depart s0 
wi from the type of the genus Vivifara that they have 
bee@i separated on so high an authority as that of Sand- 
berger, as a new genus, under the name of 7xdotoma. 
And hence we are led to the conclusion that a vast 
namber of forms, certainly exhibiting specific distinctions, 
and, according to some naturalists, differences even 
entitled to be regarded of generic value, have all a 
‘common ancestry. 

The vast Tertiary lake-basins of Eastern Europe, in 
which similar conditions were maintained during such an 
enormous period, and in which such an unbroken 
gtqtfence of deposits was accumulated, offer, of course, a 
particularly favourable opportunity for investigating the 
relations existing between successive life forms. The 
disturbing elements, arising from raptd variations in 
physical conditions attended with the circumstance of 
the immigration of forms from other areas, and the con- 
sequent retreat of the older fauna, the evidence of which 
js so constantly detected in the case of geological 
formations of marine origin, are here to a very great 


extent eliminated ; and hence we are able to trace with 
marvellous precision the exact pedigree of an immense 
number of diverse forms. 

We may, however, be permitted to add that much of 
the failure in recognising the undoubted ancestral relation- 
ships which exist between many marine invertebrate fossil 
forms, appears to arise either from prejudice on the part 
of the observers, or from that unfortunate divorce between 
the work of the physical geologist and the palzontologist, 
which, in this country at least, tends to confine the former 
entirely to the field, and the latter as absolutely to the 
museum. In no way can the admirable results which 
may be expected to ensue from the combined study of 
the physical and palzontological characteristics of a 
formation be better exemplified than by an appeal to the 

ublications of the Geological Reichsanstalt of Vienna. 

n the same volume of the Adhandlungen, which contains 
the valuable memoir to which we have alluded in the 
former part of this article, is published a second in- 
stalment of Dr. E. Mojsisovics’ splendid monograph, 
“Die Mollusken-Faunen der Zlambach und Hallstatter- 
Schichten,” in which the wonderfully-varied molluscan 
forms of the Alpine Trias are so admirably described, 
their derivation traced, and their relations to the Palzo- 
zoic and Mesozoic types clearly indicated. While the 
study of such exceptionally well-preserved faunas as 
those we have alluded to cannot but impress us with that 
incompleteness which is undoubtedly the usual charac- 
teristic of “the geological record,” it nevertheless leads 
us to entertain the hope, and even to express the cer- 
tainty, that in the hands of the palzontologist lies the 
key to that mystery which at present cnvelopes the laws 
that have governed the appearance of the successive forms 


of life. 
J. W. Jupp 
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PRIZES OFFERED BY THE DUTCH SOCIETY 
OF SCIENCES 

TH! E following subjects for prizes have been proposed by the 
Dutch Society of Sciences, I laarlem. 

1, To make a complete experimental study of the question 
whether a Daniell element can decompose water, and to submit 
to a critical examination the theories according to which it does 
or does not possess this power. 

2. What are the meteorological and magnetic phenomena 
which there are sufficient reasons for believing to be connected 
with sun-spots ? 

3 It seems to result from certain experiments of M. Bunsen 
(Ann. der Chem. und ITharm. \xxxv. p. 137, ¢f. seq 1863), 
that when mixtures of hydrogen and carbonic oxide are inflamed 
in a eudiometer with a quantity of oxygen insufficient for 
complete combustion, there always remains a part of the two 
combustible gases, and that the quantities of water and of car- 
bonic dioxide which are formed have the relation to each other of 
simple multiples of their molecular weights. The same will hold 
good for the quantities of carbonic monoxide and carbonic dioxide 
which are generated by the combustion of cyanogen by means of 
a limited quantity of oxygen. The Society requires that these 
experiments be repeated on a more extended scale, with gaseous 
mixtures of very diverse composition, and by varying consider. 
ably the proportions of the constituents. = 

4. The researches of Mr. Lockyer concerning the difference of 
the spectral lines which calcium gives by means of electricity at 
different temperatures, have excited in a high degree the interest 
of the Society which requires that these important researches 
be extended to other elements, 

5. Give a critical résumé of the observations and experiments 
concerning the existence of Bacteria in the contagious diseases of 
man, followed by original researches on the same question, 
studied in one or more of these diseases, 

6, The saciety requixes a simple instrument by which tempe- 
ratures above 350° C. may be measured in degrees of the air- 
thermometer. : ; 

. Make researches on the influence which the different colours 
of the spectrum exercise on the life of the lower animals. . 
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OUR ASTRONOMICAL COLUMN 


DE Vico’s COMET OF SHORT PERIOD.-—According to 
the limits for the value of the mean diurnal motion of this 
comet when it was last observed, in 1844, assigned by 
Prof. Briinnow from his later researehes, the results of 
which are published in the Astronomical Notices issued 
during his direction of the Observatory of Ann Arbor, 
Michigan, it would appear that in the absence of any 
great perturbation a perihelion passage may be expected 
to occur some time in the twelve months following the 
beginning of December next, and those who occupy 
themselves in searching for cometS might advantageously 
institute during that interval a systematic examination of 
the parts of the sky in which the comet must be situate 
according to different suppositions as to the date of 
arrival at perihelion. 

The comet of De Vico is most favourably placed for 
observation when the perihelion falls about Sept. 4, In 
which case it approaches the earth within o'2 of our 
mean distance from the sun. It follows therefore that in 
1844, when the comet was in perthelion about midnight 
on Sept. 2, the conditions were nearly at their best. The 
comet was detected at Rome on August 22, and was 
observed by O. Struve at Pulkowa, till Dec. 31. Ina 
masterly discussion by Prof. Brunnow, entitled A/émorre 
sur ta Comete Eltiptique de De no, which gained the 
prize offered by the Royal Institute of the Netherlands, 
the elements for 1844 are determined by the most refined 
methods, and are accurately perturbed not only to the 
next return in 1850, when from the position of the comet 
in the heavens there appeared no possibility of its being 
observed, but to the second return in 1855, when the 
perihelion is fixed to August 6, ephemerides to facilitate 
its re-discovery being added to the memoir. From what- 
ever cause, however, the comet was not found in 1855. 

The mcan motion finally adopted in Brunnow’s memoir 
for the perihelion passage in 1844 corresponds to a revo- 
lution of 1996°3 days. In the subscquent calculations to 
which reference is made in the Ann Arbor Wotices, he 
finds a value which diminishes the period of revolution to 
19940 days, and, as regards the probable error of this 
determination of the amount of daily sidereal motion 
(649'°936), he shows that his work rather tends to exclude 
a greater one than 2”, Nevertheless he particularly 
insists that too much stress should not be placed on this 
indication, pointing out the possible influence of a small 
but variable error in the sun’s places, which were taken 
from Carlini’s Tables, and likewise the effect of variation 
inthe form of the comet during the time it was under 
observation, upon the deduced positions. It does not 
appear upon what authority Brunnow assumes the reality 
of material changes in the aspect of the comet. The 
writer of these lines had the comet under frequent obscr- 
vations particularly after the middle of October, when, as 
it was receding from the earth, variation of figure by 
influencing the judgment as to the point to be observed 
would have had most cffect, and well remembers that 
even to the last week in December, when it had become 
little more than a glimpse-object with 7 inches aperture, 
there was still an extremely minute nuclear point, which, 
with a larger instrument, would admit of very accurate 
bisection. The comparison with the Pulkowa observations 
(Mémortre, p. 29) affords no evidence of any effect of the 
kind suggested by Brunnow, 

Now there is one point, hitherto it is believed un- 
noticed in the astronomical periodicals, which bears upon 
se ponrecovery of the comet of late years. Brunnow 
De Vic oun to the close approximation of the orbit of 
pints fal crmet to the orbit of the planet Mars at two 
p auing near 42° and 287° of heliocentric longitude. 
if we adopt his later elements, we find that at the first 

oint the distance be : : . af eink 
P ce between the two orbits was 0'0226, and 
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remarks, are “ assez petites, pour produice des peiturba- 
tions sensibles, quelque petite que soit d’ailleurs la masse 
de Ja plancte perturbatrice ;” and it is to be borne in 
mind that the above distances, small as they ate, may 
have been diminished very sensibly by the effect of accu- 
mulated perturbation since 1855, beyond which we have 
no calculation of the effects of planctary attraction. If 
the mean diurnal motion in 1855 were as large as 652'"05, 
a value considerably within Brunnow’s suggested Inmits, 
the comet might have come into extremely close prox- 
imity to Mars at the end of August, 1866, in about 423 
heliocentric longitude. 

While, however, the above appears a certainly possible 
contingency, it is not, perhaps, necessary to suppose the 
existence of any unusual cause for th> non recovery of 
the comet. As occurs with most of these bodies, there 
are certain periods of the year at which observation would 
be impracticable ; in the case of the comet of De Vico, 
this disadvantageous period would fall chiefly in the first 
four months of the year, the perihelion point then falling 
on the opposite side of the sun to the earth, and the inch- 
nation of orbit being very small. How far this may 
bear upon the question may be judged from the fact 
of there being no record of this comet having been 
observed between the year 1678, when Le Veruier iden- 
tihes it with the comet discovered by Lahirc at Paris, and 
the re-appearance in 1844; and it is worthy of remark 
that the perihelion passage in 1678 fcll only one week 
earlier than the date which may be considered the most 
favourable. 

A more particular examination of the comet’s track in 
the heavens at different periods of the year 15 deferred 
for a future column. 


MiRA CkTI.—The minimum for 1876, calculated by 
Argelander’s formula of sines from the epoch of Schon- 
fe'd’s last catalogue, “.¢., by applying the same _ pertur- 
bations to minimum as to maxnnum, falls September 1°'2, 
and may therefore be observed under favourable circum- 
stances. There are compiratively few srood deter 
minations of the minima epochs, or of the maymitude of 
the star at these times, which will justify a hint thot at 
should be watched on this occasion. 


RHSOURCELS OF SERVIA AND BOSNIA 

[ee small eatcnt of country upon which the eyes of 

Europe are now centred lics too far out of the 
beaten tracks of travellers for much to be generally known 
as to its capabilities or natural resources ; nevertheless 
the country 1s described in the few existing works a3 
being very fertile, and the soil might be made much more 
productive were it not for the idle and dirty hibits of the 
people. In these days of “Special Correspondents,” the 
breaking out of a war, even in the remotcest parts of the 
world, 1s a signal for the dispatch of men of observation, 
whose duty it is to chronicle the movements of the 
opposing partics, and, in some cascs--we wish it were 
more often so—to give us glimpses into the habits of the 
people and the natural features of the country. Thus, we 
may in the course of a few weeks learn from the public 
press more about these matters in connection with the 
small districts now at war with Turkey than we are able 
to gain from books. ‘The mines of Servia and the 
forests of Bosnia are two of the principal sources of 
revenue to the countries. Both iron and copper can Se - 
obtained, not only in large quantities, but also of ex- 
cellent quality. ‘he best Bosnian iron resembles that of 
Sweden, and is largely used in the manufactories of 
Gratz, in Styria ; quantities also pass into Dalmatia and 
Servia. These mines are mostly worked by English 
companies under concessions from the authorities. In 
the forests are several species of oak, including the ever- 
green, or Holm Vak Quercus Ilex), the Turkey Oak 
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valuable for the sake of these cups, which contain a large University, Montreal 


quantity of tannin, and are extensively used by tanners 
and dyers, being imported to a considerable extent from 
the Levant under the name of Valonia. Q. infectoria is 
also a valuable species, producing, most abundantly, the 
large shining brown galls known as Mecca galls, used for 
dyeing purposes, in the manufacture of ink, and in the 
preparation of tannic and gallic acids. The principal 
value of the oaks in Bosnia seems to be in their timber, 
the staple use of which is in the manufacture of staves for 
casks, immense quantitics of which arc exported. Amongst 
the pines occurring in the forests are Pinus Laricto, 
P. maritima, P. halepensis, and others, as well as the 
Scots lr, P. sv/vestres. Besides these are other forest 


THE French Minister of Public Instruction, L Explovateur 
informs us, is occupied with the organisation of scientific mis- 
sions having for their object the study of certain determinate 
points in philology, geography, history, and commerce, both in 
France and the rest of Europe, as well as in Africa and America, 
The number of these missions will be thirty-two ; twenty-eight 
are already completely organised. Nine missions will be occu. 
pied with natural history ; one of these will investigate specially 
the fauna and flora of Switzerland ; four will undertake researches 
connected with medicine and hygiene, four others dealing with 


trees of more or less valuc, so that if the forests were 
properly worked, they would not fail to prove of great 
valuc. At prescnt, however, the right of cutting timber 
is held chiefly by foreign speculators, and has proved a 
source of wealth to many Austrians and Frenchmen 
who have embarked in it. 

One of the most valuable products, both of Bosnia and 
Servia, as at present devcloped, lies in their plum crops, 
many of the peasantry depending entirely on these fruits 
as the means of subsistence through a great part of the 

ear. The plums, after being gathcred, are mostly dried 
in the form of prunes, the secret or art of drying being 
known only to themselves. The Bosnian plums are con- 
sidered of a better quality than those cither from Servia, 
Croatia, or Austria, A quantity of spirit is lhkewise pre- 
pared from these fruits. Amongst other vegetable pro- 
ducts of the country may be includid tobicco, potatoes, 
flax, hemp, walnuts ; and amongst cereals, wheat, maize, 
barley, oats, rye, millet, &e. Wheat and maize are the 
principal food plants consumed in the country, some of 
the other products being exported in comparatively large 
quantities. 

A notice of the resources of Servia, however Dricf, 
could not be closed without a reference to the remarkable 
traffic in pigs, the value of which amounts to nearly onc- 
halt of that of the entire exports of the country. In one 
year 472,700 of these animals were exported from Servia, 
the bulk of which are fattened at Steinbruch, near Pesth, 
in Hlungary, where more than 500,000 pigs from various 
parts are fattened yearly, Their value is not on account 
of their flesh as an article of food, but exclusively for 
melting down for their fat. 

From these notes it will be secn that in Servia and 
Bosnia are numerous undeveloped natural resources, and, 
under a different system than that which new prevails, 
both forests and mines might be made muck more pro- 
ductive. j. RJ. 
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NOTES 


Tue French Association for the Advancement of Science 
will meet this year at Clermont-Ferrand. ‘This meeting will 
possess unusual interest, as the Puy-de-Dime Observatory will 
be opened for inspection for the first time to visitors, That 
establishment is now in operation, and the results of observations 

+ tSken are regularly registered in the Budictin de 1’ Observatoire, 
A large subvention has been voted by the Municipal Council of 
Clermont and by the Puy-de-Déme department, a local Com- 
mittee has been appointed for the reception of visitors, and the 
arrangement of excursions to the surrounding mountains, Mont 
Dore, and others, The session will be presided over by M. 
Dumas. 


THE Council of the Vorkshire College of Science have added 
another subject to those tanght at the College, by providing for 
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languages; twelve will be occupied with the history and special 
investigations relative to peoples which have disappeared, or 
ncarly so, as well as to their remaining monuments. Finally, 


three missions will undertake astronomical and meteorological 
investigations, 


Ti following are the numbers of visitors to the Loan Collec- 
tion of Scientific Apparatus during the weck ending July 22 :—- 
Monday, 2,275 ; Tuesday, 2,466; Wednesday, 486; Thursday, 
393; Friday, 441; Saturday, 2,770; total, 8,831. During the 
present week 12 demonstrations were given on Monday, 12 
on Tuesday, 5 on Wednesday ; 7 are to be given to-day, 5 to- 


morrow ; and 4 on Saturday, including the daily lectures to 
science teachers. 


M. SCHUUT7ENRERGER has been appointed to succeed the 
late M. Balard in the Chair of Chemistry in the Collége de 
}*rance, 

AN International Congress of Geography will be held at 
Brussels on Sept. 11. All the governments have been invited 
by the King of the Belgians to send delegates. The object of 


this Congress is the organisation of an international scientific 
expedition to Central Africa. 


Tue ‘ Report of the Radcliffe Observer ” for the year ending 
June 30 last, shows that the work of the Observatory has been 
carried on with efficiency. In all departments much good work 
has been done, and it is satisfactory to notice that the ‘‘ Third 
Radcliffe Catalogue” has been commenced at last. Mr. Main’s 
observations confirm those of other observers with regard to the 
recent remarkable absence of spots from the sun. 


A LETTER in the current number of the Flanters’ Gasette 
draws attention to the continued importation and sale of filth, 
under the name of tea, which trade is carried on under the 
eyes, so to speak, of the Government officials themselves. The 
writers say :—‘‘ We have recently seen samples of mouldy refuse 
and dust which is now being retailed at the east-end at the rate 
of 2 02, for 1a., or equal to 8d. per pound, duty paid. We sub- 
mitted the samples to an official occupying @ responsible position 
in the city, but were informed that the Government could not 
interfere, as the rubbish had passed the Custom Elouse, Three 
or four hundred packages of ‘Maloo mixture’ have been de- 
livered from one of the up-town warehouses during the fortnight 
for shipment, we understand, to Rotterdam.” 


In connection with the recent 7hunderer disaster, we would 
draw attention to a lecture given to the Engineering Class in 
the University of Glasgow by Prof. James Thomson, ‘‘On the 
Principles of estimating Safety and Danger in Structures iu 
respect to their Sufficiency in Strength.” It is published by 
Maclehose of Glasgow. 


A FRENCH barrister who died recently left by his will two 
large houses to the city of Paris, for the purpose of establishing 
a new municipal college. The houses have been sold for the sum 
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ooo france, and the municipal council is now busy 


It is said many 


improvements will be carried out in the new establishment. 


A STATUE has been erected at Bayeux (Calvados) to M. de 
Caumont, who originated forty-two years ago the Congress of 
the French learned societies of the provinces. ‘This year the 
meeting will take place at Autun (Haute-Marne) in the beginning 
of September. 


Lizut, Curistiz, R.E., writing to us from Madras with re- 
gard to the use of selenium in telegraphy, says that if we could do 
away with the man (or woman) signaller, and substitute a commu- 
tator actuated by a current of electricity generated by the action 
of light upon a piece of selenium, we -should (supposing the 
sensitiveness of the selenium to be adequate) have a combination 
capable of enormously increased rapidity. The message to be 

_ transmitted would be first set up (by mechanical means) in the 


“ Morse character, in long and short s/s in an opaque screen ; 


: and this perforated screen being passed rapidly between the 

_ selenium and a source of light, the currents of electricity would 

' be generated which are required for actuating the commutator. 
The possibility of such a combination depends on the sensitive- 
ness of selenium to the influence of light. Assuming the com- 

_ bination to be possible, the rapidity of signalling would seem to 

' be limited only by cither the mechanical conditions of the com- 

' mutator (or relay), or the power of the printing instrument at 
the receiving station, 


EVERYONE will be glad to hear of Mr. Stanley’s safety, and 
of the success of the African Expedition, of which he is head. 
From the brief notice in yesterday’s Zelegraph, we learn that 

_ several despatches have heen reccived from Mr, Stanley, the last 
' dated April 24, 1876, from Ubagwe, in Unyamwezi, within 
‘ fifteen days of Ujiji. Mr. Stanley further explored the Victoria 
‘ Nyanza, and inflicted one of his regrettable ‘severe punish- 
* ments” upon the people of Bambireb, for a former attack. The 
. district between Victoria and Abert Lakes was explored, and a 
* * strange tribe of pale-faced people” was met with in the ‘ cold 
- uplands” of a remarkable mountain, Gambaragara, Ile returned 
: to Uganda, whence he set out to Ujiji, exploring the Kagera 
* River, Speke’s ‘‘ Lake Windermere,” and the hot springs of 
: Karagwe. We regret to notice from a Daily Neus telegram 
‘that the Italian African Expedition has been badly treated by 
the “ Emir of Zeila.” 


THE number of denizens of the Southport Aquarium has been 
_ lately increased by the birth of no less than 1,000 sea-horses in 
one of the tanks. 


In Prof. Loomis's ‘‘Contributions to Meteorology,” fifth 
paper, just published in the American Fournal of Science and 
; Arts, an important point suggested is that when barometers are 
! low and temperatures high in Iceland, barometers are high and 
t temperatures Jow in Central Europe, and similarly that a like 
b relation exists between the barometers and temperatures of the 
, Aleutian Islands and those of the United States—the influence 
yn both cases being most decided during the cold months of the 
‘year. The idea here thrown out is deserving of a thorough in- 
avestigation by the facts of observation owing to its important 
‘bearings on weather-forecasting. It is shown in the same paper 
gthat, in the course of storms, the amount of rainfa]] is Jeast when 
gthe Pressure at the centre of the storm is increasing, or when the 
, storm is diminishing in intensity ; and the amount of rainfall is 
gereatest when the pressure at the centre of the storm is decreas- 


08> OF when the storm is increasing in intensity, the effect being 


spiso most decided during the colder months of the year. 


| ia gigs Alpine Club will hold a General Congress at 
peonecy. | ugust 13, 14, and 15. All the sections of the 
French Alpine Club will be present, and the English, Italian, 
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and Swiss Alpine Clubs are expected to send a er 
representatives. ge number of 


Tite Vienna earthquake, to which we referred last week 
occurred on July 17 at 1.22 pM. The principal seat of the 
commotion was Scheibbs, a smal] country place forty miles west 
of Vienna ; almost every house in Scheibbs has been damaged 
The area of the commotion was very large, equal to about two- 
thirds of England. It reached Austria proper, Moravia, part of 
Bohemia, and Hungary. The last earthquake in Vienna was 
on January 3, 1873. Fifteen instances of earthquake have been 
recorded in Vienna from the {beginning of the thirteenth to 
the end of the eighteenth century. None of them produced any 
real damage, except those of Septeml-er, 1590, and December 4, 
1680. 


Tuat International Exhibitions have not quite failed to attract 
the attention of the werld, is proved by the success which is 
attending the great undertaking at Philadelphia. A pamphlet of 
sixteen pages ‘‘ The Forest Products of Michigan at the Centen- 
nial Exposition,” by Prof. W. J. Beal, of the State Agricultural 
College, just received, is one of a shoal of similar essays which 
always emanate from these great shows, and which are often 
valuable contributions to the knowledge of the natural rescurces 
of the countries upon which they treat. Michigan, as is well 
known, is the head-quarters of the American timber trade; of 
this fact we are reniinded that two-thirds of the best timber 
known in the New York, Philadelphia, and Boston markets is 
obtained from Michigan, besides which a good deal comes to 
Great Britain and Germany. Of North American building 
woods much in demand in the country may be mentioned pitch- 
pine, and the timbers of other species of the genus / 72s, while 
among ornamental woods that of cer saccharinum, the sugar or 
bird’s-eye maple, as well as the black walnut, Yue/ans nigra, are 
extensively used. With the natural charactevistic belief in his own 
country’s greatness the author compares unfavourably not only 
the forests of Great Britain but also those of every other part of 
the globe, South America included. 


Mr. G. FE. Dosson, of the Royal Victoria Hospital, Netley, 
has just issued a very useful monograph of the Asiatic Chirop- 
tera, founded upon a personal examination of almost all the 
materials available for the study of the Asiatic members of this 
group both in India and in Europe. ‘lo it is added a catalorue 
of the specimens of bats contained in the collection of the Indian 
Museum, Calcutta. The confusion hitherto existing in this 
dificult group of mammals is very great, and Mr. Dobson has 
done excellent service in putting them to rights. The catalogue 
is priuted in London by order of the Trustees of the Indian 
Museum. 


Titex veteran naturalist, Dr. R. Schomburgk, sends us his 
Report on the Progress and Condition of the Botanic Garden 
and Government Plantations at Adelaide, South Australia, for 
the year 1875. The Garden seems to be in a most flourishing 
condition, the copious and wide-spread rains of the. past year 
having had a most beneficial influence upon it, as upon the 
country generally. The Zoological branch of the estal lishment 
has received many accessions, and a long list is given of plants 
added during 1875, to those already in cultivation in the Rotanic 
Garden. ” 


Tue American naturalists have lately deve ted their attention to 
““ Guadeloupe ”’—not the West Indian Island commonly known 
by a similar name, but a small island lying off the coast of Lower 
California, 220 miles south-west of San Diego, Eleven !and 
birds were found by Dr. Palmer upon Guadeloupe Island, and 
specimens of them were transmitted to the National Museum at 
Washington. It is a most noteworthy fact that every ene of 
these land birds is distinct from those found on the neighbouring 





280 





ee —A ee ee 





Ie 6 renee mene 








mainland, although each cf tem has a ccntinental representative 


more or less nearly related. Variation in Guadeloupe seems to 
proceed at a rapid pace. 


Wr have received the Ninth Annual Report of the Peabody 
Institute of Baltimore, from which we are glad to see that all 
departments of the Institute have been doing their work satis- 
factorily during the past year. We notice, from the librarian’s 
report, that of the books taken out of the library a large pro- 
portion belenged to the various sciences. 

MEssks. STANLEY of New York and New Britain (U.S.), 
have devised a metre diagram, intended to supply a want long 
felt by all who undertake to study or teach the metric system. 
The diagram contains a full metre, with its various divisions and 
sub-divisions clearly indicated, and alsv an English yard with its 
sub-clivisions, so that the two measures can be at once compared. 
To these are added explanation: of the system, a variety of tables, 
equivalents, rules, &c., the whole forming an excellent apparatus 
fur the effective teaching of this scientific method of measure- 
ment. 


Tu series of the Au/i/ins of the United States National 
Museum, prepared at the request of the Smithsonian Institution, 
and published by the authority of the Secretary of the Interior, 
alieady embraces some very interesting and important memoirs 
relating to the collections in the National Gallery. The first of 
the series, by Prof. Cupe, contains generalisations as to the geo- 
graphical distribution of reptiles. ‘The second Bu//.tin, prepared 
by Dr. J. ET. Kidder, U.S.N., consists of a history of the birds 
collected by him during the transit of Venus expedition on Ker- 
guelen Island. ‘This, besides describing new species, gives a 
great deal of information as to the habits of the gulls, petrels, 
penguins, &c., of that little-known region. The third Sadiin 
completes tle notices of the natural history of Kerguclen Island 
by an article describing the eggs of the birds, together with a 
list of the plants, 10cks, mammals, fishes, molluscs, and other 
representatives of the peculiar animal life of the South Seas. In 
the pamphlet is also an enumeration of thc specimens collected 
by Dr. Kershner, of the navy, in New Zealand. ‘The pamphlet 
concludes with a critical investigation, by Dr. Kidder and Dr, 
Coues, of Chionts minor, the lesser sheath-bill. 


Tne third edition of Prof. Snow’s catalogue of the birds of 
Kansas has lately been published by the Kansas Academy of 
Science, and contains some important additions to the previous 
list. The present enumeration amounts to 294 species, making 
an addition of twenty-thiee species and one variety since the 
publication of the second edition in October, 1872. The 
number of syecies mentioned as breeding in the State is 136. 


Pror, MARSH continues to find objects of interest in the 
immense collection 0! fossil vertebrates yathered by himoelf and 
his assistants in the West during the past ten years, We have 
already referred to his discovery of a new form of pterodactyl, 
characterised by the entire absence of teeth, and their probable 
replacement by a horny sheath like that of the bill of modern 
birds. Ile now announces two additional fossil birds possessing 
teeth implanted in sockets. One is a new species of the fist 
division, //esferor ris, and the other forms the type of a new 
genus, Lestornes (L. crassifes), the remains of which indicated a 
large swimming bird, fully six feet in length fiom the bill to the 

‘ end of the toes. 

Tue Catholic Universities seem to have been a failure jin 
France, According to an official account published by Govein- 
ment, about a hundred pupils have been registered in law. The 
number of medical students is limited to a few dozen in medicine, 
and there are only eight in science, Flowever, the Catholics are 
collecting funds with unabated spirit, and 3,000,000 francs are 
taid to be in hand for opening a Law Academy at Marseilles. 


From the Report of the Auckland Institute (New Zealand) 
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for 1875-76, we are glad to see that that society will soon have 
anew Museum building of its own. The Report contains a 
list of important papers which have been read at the Institute 
during the session, Jfrom New Zealand also comes the Report 
of the Auckland Acclimatisation Society, which, amid many 
discouragements, is doing good work by the introduetion of 
salmon, trout, and various birds into the country, 


THE Report of the Rugby School Natural Ilistory Society 
is the largest yet issued, and contains several papers highly 
creditable to the young members, and showing that their writers 
are ina fair way of training themselves to be good observers, 
Among other papers worthy of mention, are the following :— 
**On the Symmetry of Flowers and Inflorescence,” by V. II. 
Velej ; ‘On Drops,” ** On Sound,” and “On Impressions,” by 
Hl. . Newall; ‘‘On the Effects produced by Shadows under 
Water,” by Hf. N. Hutchinson. Appended are various sec- 
tional reports and ten plates illustrating the papers, cight of 
which are drawn by members of the Society. Altoyether the 
Society is to be congratulated on the Keport. 


A LIST of papers read before the Priestley (lub, I.eeds, 
during its first session, October to June, 1875-76, has ben pub- 
lished. Thirty-six papers have been read, all of them on 
subjects of great scientific importance. 


Mr. G. H. Kinauan has published in a separate form his 
papez on ‘f The Lagoons on the South-east Coast of Trelan’,” 
read before the Institution of Civil Engineers. 


Tur Jroceedings of the Liverpool Naturalists’ Field Club, for 
1875-6, shows that that Society continues to do good and stea'ly 
work, ‘There is an interesting address by the resident, the 
Rev. H. HH. Iliggins, on “The Names of Plants.” 


Parr 4of Vol. 1. of the Ziansactions of the Watford Natural 
Ilistory Society contains a lecture, by Prof, Mouris, on ‘he 
Physical Structure of the London Basin considered in its relation 
to the Geology of the neighbourhood of Watford ;” a paper by 
Mr, R, A. Pryor on “ The Supposed Chalybeate Spring at Wat- 
ford, and on the Medicinal Waters in Herts,” besides the rain- 
fall in 1875, and miscellaneous notes and observations. 


IN reference to Mr. C. G. O’Brien’s letter (vol. xiv. p. 123), 
on the beautiful spring-trap arrangement of the stamens of 
Kalmia, a correspondent writes that the point has already been 
noted by Dr. Robert Brown, in his “ Manual of Betany,” 
P. 440. 

THE following varieties have been added to the tanks of the 
Royal Westminster Aquarium during the past week :---‘Toper, 
or White Ilound (Ga/eus canis), Sting Ray (Zryvon pastinaca), 
Red Mullet (Afudlus surmulklus), Doar-lish (Cuprus afer), 
Comber, or Smooth Serranus (Sev ranus cabr ilda), Pope, or Rutf 
(.Acerina cernua), Barbel (Barbus fluviatilis), Enghsh Carp 
(Cyprinus carp), presented by Mr. W. R. Kilhtk; See 
Cuenmbers (//o/othus ia niger). 


Tu additions to the Zoological Society’s Gardens during the 
past week include eight Jameson’s Crulls (Zarts zrmeson:) from 
Australia, presented by Mr, A. H. Jamrach; a Kime Vulture 
(Gyparchus papa) {rom Tropical America, two South Ameiican 
Little Bitterns (Butorides cyanurus) from South America, a 
Green-billed Toucan (Aamphastos discolorus), four Sayaca Te- 
nagers (Zanagra sayaca), six Festive Tanagers (Cad/iste j.stiva), 
six All-green Tanagers (Chlorophonta viridis), two Violet Ta- 
nagers (Auphonia violacea) from Brazil, a Brown Howler 
(Mycetes fuscus) from Panama, a Madagascar Squirrel (Sciurus 
madagascarensts) from Madagascar, purchased ; two Australian 
Bustards (Zupodotis australis) from Australia, deposited; an 
Eland (Oreas canna), nine Amherst’s Pheasants (7haumalea 
amherstiz), thirteen Gold Pheasants (7iaumatea picta), bred in 
the Gardens, 
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SCIENTIFIC SERIALS 


Mind, Jaly.—This number has ve little of interest for 
the general reader. Helmholtz, on the origin and meaning 
of geometrical axioms, maintains that geometrical axioms, in 
the form in which it may be maintained that they are not derived 
from experience, represent no relations of real things, that they 
have real import only when certain principles of mechanics are 
conjoined with them, and that then they are amenable to expe- 
rience, and may be mattcrs of inference.—Prof, Flint makes a 
clever fight for the non-derivative origin of moral ideas. Ile is 
very hard on the associationist philosophers. The laws of associa- 
tion, he says, will not explain how virtue, if at first loved merely 
as a means to happiness, comes subsequently to he loved for its 
own sake, apart from happiness. He denies that transformations 
of this kind are ever performed, and tries to show that in the 
case of avarice, the typical instance of the ascociationists, there 
is no such thing as the love of money for its own sake.—Mr. 
Pollock attempts to show, in reply to Mr. Sidgwick, that the 
doctrine of evolution is not quite without ethical value. He 
doubts whether the problem of the ultimate sanction of ethics 
in individual thought can strictly be deemed even rational. This 
is rather sad from our moral philosophers ; with theology it has 
always been rational and simple enough.—Under the title, 
“The Original Intention of Cellective and Abstract Terms,” 
Max Miiller endeavours to make out that Mill in his definitions 
of mind and of matter lost himself among words, and only 
jumped out of the frying-pan into the fire.—Mr. Shadworth H. 
Hodgson concludes his papers on philosophy and science. Te 
opposes to pure ontological speculations the psychological im- 
possibility of ever transcending the duality of subject and obje:t. 
He retains for philosophy, however, a region avowedly beyond 
science, the same supra-sensible that Lewes rejects.— Mr. 
Iindsay gives an appreciative account of the Philosophy of 
Hermann Lotze, whom we are called en to admire as taking 
account of the spiritual no less than of the mechanical side of 
the universe. The history of philosophy at Dublin is written 
by Mr. Monck.—Among the Critical Notices is a reply by Prof. 
Bain to the arguments by which Mr. Alexander tries, in his 
‘“¢ Moral Causation,” to establish the doctrine of human freedom. 
Prof, Bain is exactly in his clement, and the argument is exqui- 
titely neat.—In each of the three numbers of A/ind there have 
been notes on a question between Mr. Lewes and Prof. Bain, as 
to the warrant for our belief in the uniformity of nature, which 
show how difficult it is for philosophers to make themselves 
under.tood by onc another. 


Tovesendorft’s cinnalen der Physik und Chemie, No 4, 1876.— 
In this number we find the second part of M. Winkelmann’s 
memoir on heat conduction in gases; treatiny chiefly the subject 
of the relation of heat-conduction to temperature. The experi- 
ments were made with three apparatuses of dilferent dimensions, 
consisting essentially of a spherical glass vessel with the bulb of 
a thermometer at the centre. The vessel could be filled with the 
gas to be examined ; it was then placed in melting ice, boiling 
water, &c., aud the time of cooling was observed. ‘The theories 
of Clausius and Maxwell differ in the law they assign for vati- 
ation of heat-conduction with the temperature. According to 
Clausius, the conduction increases proportionally to the square- 
root of the absolute temperature; according to Maxwell, pro- 
portionally to the temperature itself. ‘lhe experiments of M. 
Winkelmann so far favour Maxwell’s view of the law (though 
he does not regard them as confirming Maxwell’s theory, in 
wkich the hypothesis of a repulsive force between the molecules 
acting proportionally to the filth power of the distance, does not 
agree with experience, Thomson and Joule having shown that 
attractive, and not repulsive forces, act between the molecules). 
If the heat-conduction of air or hydrogen at 0° be made equal 
to 1, then at 100° it is equal to 1°364. The co-efficient for 

‘Carbonic acid is considerably greater; the conduction at 100° 
(that at o° being = 1) is 1'593 3; but it is less than the theoretical 
value (1-691), the variation of the specific heat of this gas with 
temperature being taken into account. M. Winkelmann further 
points out that the temperature co-efficient of friction of gases 
does not agree with that of the heat conduction,—TIn a contri- 
ee to the theory of the galvanometer, by M. Weber, will be 
Hea Rene irections in construction. Among other things 

ap OWS galvanometers with “ current-curve’”’ of the form 
of two paraliel lines connected by semicircles will, with only 
about a tenth expenditure of wire, show one-third greater sensi- 
bility than corresponding galvanometers with circular current 
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curve.—M., Neesen offers an explanati ; : 
on views falahed by the mecha’ esa renee at 
constitution of bodies.—M. Holtz describes a good apparat e 
for rendering visible the duration of th e talens 

, the retarded discharge 
through rotation of the place of passage of the spark. It is only 
for sparks of long duration, and 1s mesnt in some sort as sup- 
plementary to the Wheatstone mirror arrangement as improved 
by Feddersen. The objections to which that apparatus is open 
that it involves n weakening of the already weak light of the 
short discharges for which it is used, and that the extent of air 
to be broken through by the discharge is not invariable, here fall 
away.—In a new form of tuning-furk described by Dr. Konig 
the arms are penetrated by canals, which are connected below, 
and mercury is pressed up in them to any required height, from 
a neighbouring 1eservoir of the liquid; thus the tone is varied, 
The arms are excited by electrical means, as mere drawing 
of the bow would give sounds of too short duration. —Among 
other apparatus described are models of inclined planes, and 
an arrangement for illustrating the laws of parallelogram of 
forces. —M. Klein, from the Mineralogical Museum at Kiel, 
makes some contributions to a knowledge of gypsum. 


Memoria della Societd degli Spettroscoprstt Italiani, January, 
1876,—Statistics of solar eruptions in 1871, by Prof. Tacchini, 
Tt appears from these statistics that the number of eruptions on 
the western limb was double that on the eastern, the numbers 
being 66 and 31 respectively, observed on 122 days, The num- 
ber on the southern hemisphere was one-third less than that on 
the northern, and the zone on which the most eruptions occurred 
is between 70° and 80’ N.P.D., one only was seen north of 30° 
N.P.D.—Notes on spectroscopic observations in 1875, by Prof. 
Bredichin. —Researches on electro-static induction, hy G. Pisati. 
— Researches on magnetism, by G, Pisati and S. Secchiloni. 

February.—Daily notes of spots and facul.e near the lim) of 
the sun, observed spectioscopically and directly, commencing 
February, 1874, by Prof. Tacchini. The revetsal of the lines 
0, 8}, b*, J8, 1474, 4923, and $017 appears frequent. The samc 
observer gives the positions on the limb of the sun at which 
magnesium was seen from March to June, 1874. 

March.—On the direction in space of the tail of Coggia’s 
comet, by Prof. G. Lorenzoni. Tables accompany the paper, 
showing co-ordinates for the peuiod from May 18 to July 14, 
1874.—Viof. Schiaparelli gives a table of dates for 1876 and 
1877, on which falling stars should be looked for. Table of solar 
spots observed in Febuary and March Jast at Palermo.  Statis- 
tics of solar eruptions observed in 1874. It appears that the 
number of eruptions on the western limb were three times that 
on the eastern, the number on the north being about one-fourth 
greater th in those on the south. 

Apri].—On the influence of eosin on the photographic action 
of the solar spectrum upon the bromide and bromo-iodide of 
silver, by Capt. Waterhouse. The watery solution of eosin gives 
by absorption two bands at about / and /, the alcoholic 
solution vives the bands rather neazer the red end of the spec- 
trum. The action of this substance when added to the bromised 
colludion, or when a watery solution is poured over the sensitive 
plate, is to give greater sensibility to the plate for the green rays 
than to the blue, indigo, or violct, the maximum action being 
below /, extending to about half way to /), Ordinary wet 
eollodion plates prepared with bromo-iodised collodion contain- 
ing eosin prolongs the spectrum nearly to ).—Solar eruptions 
observed in 1872 by Tacchini, and spectroscopic observation on 
the sun in April, 1876.—The transpaiency of the air, by Prof. 
Ricco. 


Zeitschrift der Ocesterreichischen Gesellschaft fir Meteorologte, 
April 1.--A paper Jately appeared in this periodical, by Director 
Mohn, on the cause of the deeper barometrical depressions in 
winter than in summer, giving the author’s reasons for having 
changed his opinion on the subject since the publication of his 
**Grundztigen der Metcorologie.” In the present number we 
have a Jetter from Dr. Gustav Hellmann, upholding Herr 
Mohn’s first explanation, Having shown how difference of 
barometric pressure depends upon difference of temperature and 
differences in the heights of the differing columns of air, and 
upon differences in humidity, and how these give rise to ascend- 
ing currents, he states that the up-draught must be stronger in 
winter than in summer, because (1) the differences of tempera- 
ture betwcen two places are greater in winter than in summer, 
or the isotherms are nearer together ; (2) decrease of temperature 
with height is half as great in winter as in summer ; (3) the air 
is more saturated with moisture in winter. He lays stress upon 
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the above-named differences fia 
the upper regions than 
pebliee steeper ra great 
Cepending upon the strength of the up-draught, which is stro 

iW winter.—In the Kieinere Mittheil j cle by 
Dr. Hees, of the cine ct ne k ae there is an article by 


? 1874, in Bengal, and 
one by Baron y. Friesenhof nr 
in 18+3 and t Bra. ol, on barometric maxima and minima 


Nachvichiim von der Konig. Gesellschaft der Wi 
idee Nae gt. Gesellschaft der Wissenschaften, 


24, 1875.—In these numbers wiil be 
found an account of some comparative experiments by M. 
arme, on the poisonous action of arsenious acid and of arsenic 


acid. Doses of the two acids containing equal amounts of 
arsenic (or with a little more in the arsenic acid dose), and 
diluted with water, were given to animals as similar as possible 
In age, weight, &c., being introduced directly into the circula- 
tion, or into the stomach, or the connective tissue. The symp- 
toms are detailed, Without exception, the doses of arsenious 
acid proved more rapidly fatal than those of arsenic acid. ‘The 
acid salts behaved similarly to the free acids. The fact is against 
Munck aud Leyden’s view, that arsenious acid in the blood is 
oxidised to arsenic acid, and that only as such it dissolves the 
blood-corpuscles, and causes fattening of various tissues and 
organs, The authors think it probable that when arsenic acid 
is troduced into the blood it is reduced to arsenious acid, and 
therefore its action appears more slowly. They further describe 
some experiments on the use of toxical substances to counteract 
arsenic acids. —M. Wohler describes the properties of a fluorine 
mineral from Greenland, named ‘* Pachnolith.”—'The remaining 
papers are mostly on chemical subjects, the principal one being 
by M. Hubner, on two nitro-salicylic acids and their employ- 
ment in determining the nature of the hydrogen atoms in benzol. 
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SOCIETIES AND ACADEMIES 
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Geological Society, June 21.--Prof. P. Martin Duncan, 
F.R.S., president, in the chait.—Mr. Hector Maclean and Mr. 
Samuel Trickett were elected Fellows, and Dr. LL. Rittimeyer, 
of Basle, a Foreign Correspondent of the Society.—The follow. 
ing communications were read :~1. On the Ice-fjords of North 
Greenland and on the formation of fjords, lakes, and cirques in 
Norway and Greenland, by M, A. Helland. Communicated by 
Prof. A. C, Ramsay, F R.S. The author described in great 
detail his observations on the glacial phenomena of Greenland, 
and applied their results to the consideration of the traces of 
glacial action exhibited in Norway. Ilis view of the course of 
events in Norway is as follows :—Before the Glacial epoch 
thousands of streams commenced the work of erosion and pro- 
duced valleys. During the Glacial epoch these valleys were 
enlarged and lake-basins were hollowed out. The descending 
glaciers ground out f jords to their full length when the Glacial 
epoch was at its highest, but as it declined the glaciers ground 
out the inner part to a still greater depth, producing the present 
characters of the marine fjords, and ,iving rise to lake-hollows 
in other places. That the glaciers once extended beyond the 
fjords is shown by moraine-matier being dredged up. Some of 
the sea-banks and islands off Christiania-fyord are old moraines ; 
and if Norway should be raised 400 metres, these banks would 
show as moraines and plains before the lake-basins of the fjords. 
2, On the drift of Brazil, by Mr. C. Lloyd Morgan. The 
author described the position and mode of occurrence of large 
boulders of gneiss and granite in the red drift of Brazil and on 
theslopes of hills even at considerable elevations, and stated 
that, like Prof. Agassiz, he could not see how these could have 
been transported to their present positions except by the agency 
of ice. He is inclined to believe that the drift, if of glacial 
origin, was not formed by glaciers taking their rise in any of the 
peaks indicated by him, but by an almost universal South- 
American ice-sheet. —3. Recent glacial and aqueous action m 
Canada and the drift-uplands of the Province of Ontario, by the 
Rev. Wm. Dleasdell. Communicated by the President. The 
author described the glacial action which takes place every 
winter in Canada, especially on the River St. Lawrence and its 
large lakes.—4. The glacial climate and the Polar ice-cap, by 
Joseph John Murphy. The author agrees with Mr. Croll in 
thinking that a Glacial epoch must be one of maximum eccen- 
tricity of the earth's orbit, and that the northern and southern 
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hemispheres during such an epoch must be placi 

but he maintains in opposition to that mil beret 
hemisphere must have its semmer in a helion. Ile intends this 
paper to bea reply to Mr. Croll’s objections to this theo as 
put forth in his work on “Climate and Tine. 75, On the ais. 
covery of plants in the Lower Old Red Sandstone of the nei h. 
bourhood of Callander, by R. 1. Jack and R, Litheridge ts 
of the Geological Survey of Scotland. The plant-remains are 
described as being of a very fragment 


¢ ary nature. The authore 
discuss the relationships uf these remains wi i 
} ith ott r 
p' ther described 


and regard them as most nearly allied g)p- 
phyton princeps, Dawson. They describe the lane with hae 
asa spectes of Psilophyton.—6. On an adlicrent form of Pro. 
ductus and a small Spiriferina from the Lower Ca boniferous 
Limestone Group of the East of Scotland, by R. Itheridge, jun, 
F.G.S., of the Geological Survey of Scotland. From the con 
sideration of the characters presented by the more mature val ves, 
the author stated that the nearest affinity of the species of Pro- 
ductus appears to be with P, wrightit, Dav., but that it shows 
yee allying it to P. longispinus, Sow., P. scabriculus, 
Mart., and J”. undatus, Defr. We was not prepared to describe 
it asa distinct species, but suggested for it the name of /'r0- 
ductus complectens, in allusion to its embracing habit, in case of 
its proving to be distinct. The Spiriferima described by the 
author was compared by him with S. céstata, Schl., var. acto- 
plicata, Sow., and with S. zsculpia, Phill, from both of which 
it differs in certain characters; but as only one specimen has 
been met with, he refrained from founding a new species upon 
it, The specimen is from Fullarton Quarry, near Temple, 
Kdinburghshire.—7, Notice of the occurrence of remains of a 
Mritish fossil Zenglodon (Z. wanklyni, Seeley) in the Barton Clay 
of the Hampshire coast, by Harry Govier Seeley, P15. In 
this paper the author described. the remains of a species of Zcug- 
fodon obtained by the late Dr. A. Wanklyn from the Barton 
Chiff, consisting of a great part of the skull, about the same size 
as that of Acuelodon brachyspoudylus, Muller, The species, 
named Z. wanklynz in memory of its discoverer, differs from all 
known species of the genus in the shortncss of the inteispaces 
between the teeth.—8, On the remains of /owys Aordwellensis, 
from the Lower ITordwell beds in the Hlordwell Cliff, contained 
in the Woodwardian Museum of the University of Cainbridge, 
by Harry Gevier Seeley, F.1.S. The remains described by the 
author consist of some fragments constituting the greater part of 
the plastron and carapace of a species of Amys, for which he 
proposes for the species the name of Amys hordiodlensts,—9. On 
an associated series of cervical and dorsal vertebrie of Poly plyiche- 
dou from the Cambridge Upper Greensand in the Woodwardian 
Museum of the University of Cambridge, by [larry Govicr Seeley, 
V1.8. The author deserthed in detail the structure of the atlas and 
axis and of the five succeeding (cervical) vertebroe ; nine dorsal 
vertebrae were also described.—10 On Crocodilus tcenicus 
(Secley), asecond and larger species of crocodile from the Cam- 
bridge U pper Greensand contained in the Woodwardian Museum 
of the University of Cambridge, by Harry Govier Seeley, F.L.S. 
tr. On Alacrurosauius semnus (Seeley), a long-tailed animal 
with proccelous vertebra, from the Cambridge Upper Green- 
sand, preserved in the Woodwardian Museum of the University 
of Cambridge, by Harry Govier Seeley, P.L.S., F.G.5. 

(70 b- continued.) 


Geologists’ Association, July 7. —Mr. William Carruthers, 
F.R.S., president, in the chair.— Part it of the geology uf Brigh- 
ton, by Mr. Howell. —On the British Paleozoic Arcade, by J. 
Logan Lobley, F.G.S,—It was admitted that any classification of 
the Lamellibranchiate fossils of the Palscozuic rocks must be Jiable 
to considerable subsequent modification since the generic position 
ofmany species onaccount of imperfect preservation cannot begiven 
with certainty. American palzontologists had added largely to 
our knowledge of Palzeozoic Arcade, and the recent investigations 
of Mr. Jlicks had extended the known stratigraphical range of 
this family as well as of the class Lamellibranchiata. ‘The author, 
objected to the retention in Arcadze of sinupallial penera, and 
proposed that these should constitute a new group, the Ledide. 
After eliminating several of the generic names which had been 
employed by authors, the genera allowed to stand were separately 
described, and the species by which they were represented in 
British Palzeozoic rocks enumerated. The stratigraphical distn- 
bution of these species was shown by two tables, with which the 
paper concluded. 

Entomological Society, July 5.—Prof. Westwood, presi- 
dent, in the chair,—Mr. Douglas exhibited some rare British 
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tas himself near Lee, Kent, amongst which was 
Ps ae Lads Forst,, new to the British fauna, now first 
rife} as living on Achillea mitlofolium.—The President 
ed come microscopic slides containing specimens of es 
- pie ared with extraordinary care by Mr. Pade ae ee 
| cuoht for exhibition twigs of horse-chestout from Oxford, 
Teen attacked by some hind of larva, which had eaten away 
the izside of portions of the stem, causing the buds to drop off. 
He was in doubt whether the ee Ww : 
come other, but he would be glad to know 


the trees had b 
species of Coccus, 
house a has La 
hronicle wnder the nam ‘ 
Hi been obscrved by Dr. V 
Holland. The female, which 151 
white waxy matter having th 


a young bird. 


een noticed elsewhere. 


fC. Camellia, 


obtained from Dr. Hooker, of Kew. 
with small scales, to which on c 
two small filaments attached ; 
caudal extremities of the males. 


the table. 
BERLIN 


German Chemical Society, June 26,—H. Vohl proved 
that inosite by fermentation yields ordinary, and not para- 
lactic acid.--W. Moslinger has obtained several octy]-compounds 


from octylic alcohol (derived from the seed of Heracleum spon- 
dylium), viz., octylene, iodide of octyl, octylic and octyl-ethylic 
ether, octyl-sulphate of barium and muno-octyl phosphine.—TH. 
Brunner and Rk. Brandenburg have found succinic acid in sour 
grapes,—- 1), Klimenko, by treating Jactic acid with bromal, 
has obtained lactid-bromal C,H,Br,O, identical with the pro- 
duct obtained by acting with bivmine on Jactic acid.—Il, 
Willgerot has replaced chlorine i dinwro-chlorobena ’ 
NU, by SE aud by the residues of aniline and of benzidine. -—— 
L. Barth and I!. Sennhofer, by treating C,LI,CN benzonitril with 
a mixture of of of vitnol and phosphotic anhydride and after- 
wards with water, have transformed it into crystals of diben- 
zamide (C7HI,O),NH, the hydrogen of which can be replaced 
by different metals.—‘The same chemists have obtained the third 
isomeric or meta-phenol-sulphurous acid by fusing benzol-disul- 
phurous acid with potash, and interrupting the fusion before both 
groups 5Q,11 have been replaced by OK. The result is a 
potash salt soluble in alcohol—C, 11, OK.SO,K.— A. Fleischer, 
in treating diphenyl] sulphurea with fuming nitric acid, has obtained 
tetiranitroazoxy benzol—C, 9lJ4)NO,),N,0.—The same chemist 
described springs containing free sulphuric acid which occur in 
caverns of the Budos Mountain in Hungary. 

July 1o.—A. W. Hofmann, president, in the chair.—F. 
Krafft has transformed iodide of hexyl CglI,3[ into perchloro- 
benzole C,Cl, by treating it with chloride of iodine. ‘The same 
chemist, conyointly with F. Becker, described the formation of 
two isomeric dichloru-napthalenes, which, according to these 
experiments, is always preceded by the formation of an addi- 
tion product C,,H,Cl,.—V. Merz has transformed a number of 
®romatic substances into C,Ci, by treatment with 1Cl,.—Th. 
rr communicated further researches on the preserving proper- 
oe Brenipnuret of carbon, and its application for preserving 
of the pice aie ee aa erie apnea oe 

Wine NAG TR, Nylth, sAUptig, Aughip, Ag ’ 
Aging AgHg, Cujglig, Cu,,Ug, Pb,Hg.—H. Welde hae 
ed the following reaction :— 


3(cs OCH, OCLH; _ ( »/CSOCII 
ski) +2cogy ates 2(SCeSocty") + 


Xanthogen ~ hd e 
pouedin of sslbrcear ponte a sg te aes of 
OCH é 
COB 642KCl, 


ethylcarbonate of potassium. 
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as Zeuzera “scult, or 
the destruction to 
Hie also exhibited two 


of them'on Camellia leaves ia his green- 

a iously described in the Gardener's 
and which had after- 
erloren in his greenhouse in 
line in length, discharges a 
e appearance of the excrement of 
The other species had been sent to him by the 
Rev, T. A. Preston, of Marlborough, on a spectes of Euphorbia 
The leaves were covered 

lose examination he observed 
and these proved to be the 
‘These insects emerge from the 
pupa backwards, and in consequence they make their appearance 
with the wings drawn forwards over the head.—Mr. Stevens 
exhibited varieties of some British Geometre and what appeared 
to be a small vaticty of Lycena adonts, taken near Croydon, — 
Mr. Baly communicated descriptions of a new genus and of new 
species of I[alticine; and Mr. Peter Cameron communicated 
descriptions of new genera and species of Tenthredinidz and 
Siricidie, chiefly from the [ast Indies, in the collection of the 
British Museum. —~Part Il. of the 77assactions for 1876 was on 
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Lapel derdige elegreet of ethyl forms splendid yellow needles,—¢ 
sottin er has transformed pyroracemic acid C.H.O. into 
C,H,SO, thiolactic acid. Dnssolved in alechol and treated 
with zinc pyroracemic acid CH,.CO.CO.W yields dimethyl 
CII,--C(OH)—COon’ ~~?” ie 


ean CH, —C(OU)—COOt 
salts with baryta and potassa.—W. Kelbe } ; 
of phosphorus with crea insole sbuiuine C. eae 
which with chlorine yields C,,JI;PCl,, The latter with watet 
yields naphthylphosphinic acid C,,,H,PO(OL),.—HL. Kobler and 
A. Michzlis have dissolved sulphur in phosphenylic chlonde 
obtaining phosphenylic sulphochloride C,H,PSCly an oily 
liquid yielding diatomic ethers with alcohol and phenol,— 
C. Liebermann showed specimens of Mi. Rosenstiehl’s nitro- 
alizarine and of cotton dyed wih this new colouring - 
matter; its alumina lake is of a deep orange tint. A 
Oppenheim and HI. Vrecht descnbed the following deriva. 
tives of dehydracetic acid : a soluble silver-salt, CH Ago,, its 
methylic and ethylic ethers fusing at 90°8 and 91° 6 respec: 
tively; its amide, CgH,O;NHL,, fusing at 2085; its anilide 
C,lH,OsNHC,H,, fusing at 115°; monoltomedehydracetic and 
monochlorodehydracetic acids fusing at 134° and 93° respectively, 
With PCI, dehydracetic acid forms the chloride, CyI1,0,Cl. 
which, heated with water to 180°, regenerates dehydracetic acid. 
Hydrogen in statu nascendi does not simply unite, but replaces 
the oxygen of the acid, forming a compound which will form the 
subject of further investigations, —The same chemists have found 
that aceto-acetic ether and aniline form alcohol, acetone and 
diphenyl-urea— 


Cl,—CO—CH,—CO,C, 1], + NH,C,l, = CO(NHC,H,), + 
CoH,O + CgH,0. 


—QO. Emmerling and A. Oppenheim subjected the same ether to 
oxidation with permanganate of potassium, which divides its 
molecule into oxalic and acetic ethers. ‘The same chemists have 
prepared aceto-acetate of isobutyl, CIIi,.CO,CH.COOC,H,, 
boiling at 203°. As this substance by distillation yields dehy- 
dracetic acid, while with sudmm and chloroform it yields 
oayuvitic acid, it is fully proved that neither cthy] nor any other 
alcoholic radical enters into the formation of these acids, which 
are equally well produced by all aceto-acetic ethers.—Osayuvitic 
acid, Cyll(OlU)(CH,)(CO,1)., has been submitted by the same 
chemists to the action of nitric acid, which, when diluted, yields 
hydio-oxybenzoic acid, C,I1,0, ; when concentrated, and par- 
ticularly when mixed with sulphuric acid, it yields trinitrocresol, 
C,H(OH)(CH,)(NO,),, fusme at 106% With sulphureticd 
hydrogen, its alcoholic solution yields dinitro-amido-cresol, 
CsH(OH)(C1H;)(NO,),NH,, brillant dark yellow needles, 
fusing at 156°. With nitrous acid this substance is transfoimed 
into «linitro-diazo-dinitro-amido-cresol— 


C,H(OH)(CH,)(NO), —- N= N-NH.C,H(OH)(CH,)(NO,)., 


yellow scales, which at 160° decompose with explosive violence. 
~-]I. Wichelhaus has studied the action of naphthylamine on 
nitio-naphthaline, which may be eapressed by the equation— 
Col ,NO, +2C, )H NE, — (Cy l1g)3N. + NH, + H,0. The 
resulting diamine corresponds to violaniline. ‘The saine chemist 
has tried in vain to repeat the synthesis of indigo published by 
Emmerling and Engler, 120 experiments in test tubes yielding sub- 
limates consisting of zinc and cadmium only,—W, Hill has pre- 
pared methylated allantoin, and transformed methylated uric 
acid into methylated parabanic acid.—T. Murdoch, by heating 
alloxantin, has transformed it into hydurylic acid. 


tartaric acid forming well crystallised 


PARIS 


Academy of Sciences, July 10,—Vice-Admiral Pari in the 
chair.—The following papers were read :—Theorems relating to 
couples of rectilinear segments having a constant ratio, by M. 
Chasles.—Philosophy and teaching uf mathematics ; on the re- 
duction of demonstrations to their most simple and direct form, 
by M. de Saint-Venant.—On a communication of M. Sacc, 
entitled ‘« Panification in the United States, and the Properties 
of Hops as Ferment,” by M. Pasteur. He asserts (contrary to 
M. Sacc), that hop has no influence in raising the dough, and it 
does not contain a soluble alcoholic ferment. The dough riscs 
because of the development of microscopic organisms ; hop may 
favour or hinder the production of some of these. It gives 
bread a slight bitterness, which is often liked, —On the carpellary 
theory according to the Amaryllidez (fourth part, Narcissus), hy 
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M. Trecul.—Note on the ‘Study of the i 

aN Hurricanes of th 
—— Hemisphere” of Commandant Bridet (third edition), 
by N. aye. The work contains many curious observations op 
oyglones wut its advocacy of centripetal aspiration is condemned. 
—New remarks on the question of displacement of spectral lines 
due to proper motion of the stars, by P. Secchi.—Objections to 


peal nrecanc near of M. Hirn, on the maximum of possible 


re of the solar rays, by M. Ledieu.—Examinati 

of new methods proposed for finding the position of a ships ak 
sea (continued), by M. Ledieu.—Pliocene man, by M. de 
ain This refers to an Italian work on ‘* Pliocene Man 


9 es 

,” by M. Capellini—M. de Lesseps presented a 
ry report from M. Roudaire on the recut of Mis mission 
to the isthmus of Gabes and the Tunisian Chotts. These labours 
have been quite successful, and prove the possibility (M. de 
Lesseps thinks) of forming an internal lake of 25 to 40 
metres in depth, and 400 kilometres in length from east to 
west, having its entrance at the Gulf of Gabés, and cover- 
ing a space of about 16,000 square hilometres.——-M. ‘Tisse- 
rand reported on observations made at Kompira-Yama (near 
Nagasaki, Japan), during his transit-mission.—M. Favé was 
elected free member in place of the late M. Seguier.—Lxperi- 
mental researches on magnetic rotatory polarisation (third part). 
Dispersion of the planes of polarisation of luminous rays of 
different wave-length, by M. Henri Becquerel. ‘The positive 
rotations of diamagnetic bodies in:rease ap proximately in inverse 
ratio of the squares of the wave lengths, the negative rotations of 
magnetic bodies in inverse ratio of the fourth power of the wave- 
lengths. —On cellulosic fermentation of canc-sugar, by M. Durin. 
Cane-sugar is decomposed into equivalent weights of cellulose and 
coulose, under the influence of a special ferment, which 15 of dias- 
tosic nature.—On the accial Phylloxera, by M. Boiteau. —On the 
development of elliptic funciions and their powers, by M. Andre. — 
Experiments of measurement of velocity (of water in canals) 
made at Roorke, in British India, by Mr. Allan Cunning- 
ham, by M. Bazin, —On the differen-e of potential in the insu- 
lated extremities of an open saduction bobbin after rupture of 
the inducing current, by M. Mouton. Ile seeks to measure the 
successive values of these differences of tension, and establish 
some laws of their variations—On the reactions of chlorine 
under the influence of porous carbon, by M. Melsens. A re- 
elamation of priority.-On a new butylic glyc 21 (continued), by 
M. Milan-Nevalo.—Explanation of the impres.ion ability of the 
black faces of aradiometer by means of the theory of emission, by 
M. Biot ; note by M. de Fonvielle.—On the crystallisation of 
sugar, by M. Flourens.—Anatomical characters of the blood in 
the anainic (continued), by M. Hayem.—Influence of fatigue 
on the variations of the electric state of muscles during artificial 
tetanus, by MM. Morat and Toussaint.—On a remarkable case 
of reduction of nitric acid and oxidation of acetic acid, with pro- 
duction of alcohol, under the influence of certain microzymes, 
M. Bechamp.—Influence of physico-chemical forces on thie 
ehcusinend of fermenta:ion, by Dr. Bastian. —On a new metcorite 
that fellon March 25, 1865, at Wiscons.n, ani whose character 
+5 identical with that of the meteorite of Meno, by Mr. Smith.— 
History of natural wells, by M. Meunier. —Mumeralogical notices, 

M. Pisani. ; 
"aly 17.——Vice-Admiral Paris in the chair,—The following 
papers were read :—On the fermentation of fruits, and on the dif- 
fusion of germs of alcoholic yeast, by M. Pasteur.—Oa M. Durins 
note concerning cellulosic fermentation of cane-sugar, by M. Pas- 
teur.— On the alteration of urine, apropos of a note by Ir, Bastian, 
by M. Pasteur. The facts do not prove spontaneous eneration, 
but only that certain germs resist a temperature of 100 1n neutral 
or slightly alkaline media, their envelopes, doubtless, not being 
penetrated in this case by the water.—On the intercellular gene- 
ration of alcoholic ferment, by M. Fremy. Fruits placed in an 
atmosphere of CO, or If undergo alcvholic fermentation, and an 
organic ferment is generated which may cause fermentation of 
s\igar. —Fourth note on electric transmissions th rough the ground, 
by M. du Moncel. He compares the currents got from couples 
made with silex of Heronville aod e.ectrodes of zinc, platina, 
&c , with those of a Daniell. — Examination of new methods for 
finding the position of a ship at sea (continued), by M, Lediew.— 
On the rreasurement of the electric resistance of liquids by means 
of the capillary electrometer, by M. Lippmann. One special 
advantage of this method is that the sensibility does not diminish 
even when the resistance increases indefinitely. ‘The method is 


ad 


independent of aces of electrodes. —Oa a rock of vege- 
table origin, by MM, Bureau and Poisson. This was found by 
ar ot) WT.ALL an tha 


hattam ofa orntta in the Tsland of Réunion 3 





















sheep are not a fayourable sol 
but the ox is.—On vesicil microzymes 
niacal fermentation of urine, 
iron, by M. 
by M, Penou,—On traces of the presen 
vatious paris of Provence, 
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it seemed entirely made up of s aon, 


ores or prai 
spores of Polypodece.—On the teuierechon 4 A Sank probably 


reducing sugar, in the o i : arose into 
; perations of refin 

Detection and determination of fuchsine ad eles 4 Girard. — 
artificially coloured with fuchsine, nic in wines 


ky M. Husson.—O 
compensator pendulum, by Mr. Smith, ii ises the dilate 
bility of vulcanite.--On tree sand boxes ee = pepe 
de-France, Martinique, by M. Berenger-Feraud.—On th i 
thenogenesis of Phylloxera compared with that of other es ata 
by M. Balbiani.—Kesults obtamed at Cognac with a neck 
bonates of sodium and of barium applied to phylloxerise einen 
by M. Mouillefert.—Results obtained in using iron pyrites apainst 


oidium, by M. Francois, —Discovery and observation of Planet 164 
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at Paris observatory, by MM. Henry.—Observations of the same 4 


ene at Marseilles, by M. Stephan.—On the circumstances of pro. 
oe of puke varieties of sulphur, prismatic and octahedric, by M. 
epee critical researches on certain methods employed for 

mination of the densities of vapour, and consequences that 
are drawn from them; by MM. Troost and Hautefeuille.— 
Action of hydracids on sclenious acid, by M. Ditte.—Observa- 
tions on iodine as reagent for starch, by M. Puchot. Its sensi- 
bility is at fault in presence of certain azotised organic matter, 
such as albumen. —On rhodine, a new reaction of aniline, by M. 
Jacquemin,—Study of the action of water on glycols, by M. * 
Milan-Nevalo.—On the existence, in Spain, of a bed of nickel 
ores similar to those of New Caledonia, by M. Mcissonnier. 
This isin Malaga. The first works of exploration recent)y com- A 
menced, have furnished several hundreds of tons.—Anato- | 
mical characters of blood in the anamic ; third note by M. ; 
Mayem, The weakening of colour and the failure of agreement 
berween this colouring power and the number of coloured | 
elements are the two essential characters of ansxmia.—On 
some phenumena produced by faradisatior of the grey 
matter of the brain, by M. Bochefontaine. 1f it be admitted 
that there are motor centres of the linbs in the grey substance, 
yet the same stimulation (which causes limb-motion) puts in - 
action the muscles of organic life and the glan Is, Wut the facts 
do not prove the cortical substance excitahie by fiffadic currents ; 
the stimulation probably affects the subjacent white matter. — 
Cutaneous respiration of frogs with regard to the influence of 
hight, by M. Tubini, Frogs deprived of their lungs excrete CO, 
in darkness and in light, in quantities having the proportion 
100:134.— On disease of the ox through the inermous tania of 
man, by MM. Masse and Pourquier. . The rabbit, deg, and 
for develppment of this tania, 

gy of the ammo- 

by M. Bechamp.—Oa meteoric 
Yung.—On a vertical column seen above the sun, 
se of man in grottoes in 
by M, Jaudert. 
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OUR OYSTER FISHERIES 


ITE Select Committee appointed by Peramcn “to 

T inquire what are the rcasons for the present scarcity 
of oysters,” have issued a short but very sensible aia 
on the Oyster Fisheries, containing @ recognition © dil 
fact that the supply of oystcrs has for some years steadily 
decreased, and laying down recommendations for the 
future regulation of natural scalps. The aera have 
not given much weight to the “theory of heat an ee 
quillity,” which some naturalists consider essential to the 
fertile spatting of the oyster, but have come to the con- 
clusion that the principal cause of the diminution of our 
once plentiful supply of oysters is to be found in the con- 
tinual over-dredging for them in open waters, without 
- allowing any sufficicnt “close time.” In France, as the 
Committee have found by making careful inquiry, the 
regulations which hedge round the close season are 
stringently observed, and in consequence of that exercise 
of vigilance, the supply of oysters has increased; the 
Committee therefore recommend that a “ yvencral close 
time” (? for gfe waters) should be established, and that it 
should extend from May 1 to September 1. This is just 
the old popular close time, as it used to be considered 
that oysters were only good for food in the months which 
had the Ictter + in their spelling—the months from 
September to April inclusive. 

With regard to this regulation of a “general close 
time,” the Committee offer the suggestion, that it 
ought in some degrce to be Permissive, as there are 
portions of the sea, especially the estuary of the 
Thames, where it is doubtful whether any close season 
for dredging would be required ; therefore, power ought 
to be given to the Board of Trade, after inquiry, to 
shorten, vary, or determine this close season in any par- 
ticular case, It is also a recommendation by the Com- 
mittee that the Board of Trade should have authority in 
certain districts tu prevent dredging for a given time. As 
regards the deep-sea oyster fisheries, the Committee do 
not propose any alteration of the piescnt close time, which 
extends from June 15 to the end of August. The infliction 
of penaltics for buying or selling oysters for consumption 
during the close scason is recommended. The proposed 
regulations, it is thought, should be enforced under the 
supcrintendence of inspectors aided by the scrvices of the 
Coastguard. The Committee approve the practice of 
giving grants of forcshore and of sca-bottom to pri- 
vate individuals and companics for the purpose of 
breeding and {ceding oysters. 

_ These recommendatiuns of the Select Committee will, 
‘Nall probability, be introduccd to the House of Com- 
™MOns next session in the shape of a “ bill,” which will 
Probably in due time become law. The oyster is certainly 
oe marine products which we can protect by 
ae fence time, sceing that the bivalve is a fixture 
hay oe ne its lifetime in one place, unless vio- 
life which ‘es here is one point in the economy of oyster 
ieouehe tok ot yet been so thoroughly investigated as 
8 ©, Namely, the age when an oyster becomes 


reproductive. The period at which the oyster breeds 
VoL. xtv.—No. 222 ° 
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might, we think, be set down with more ccttai ity than it 
is at present. Some persons say it breeds in its third 
year ; others, that it iS Not gifted with the power of 
reproduction till It 1s at least four ycars of age, Itisa 
recommendation of the Committec that “ no oyster should 
be sold from the deep-sea fisheries under 24 or three 
inches in diameter;” such oysters, in onr opinion, 
would not, on attaining that size, have reached 
the reproductive age; and it is a fact, we believe, 
that enormous numbers of the edible bivalve reach the 
market before they have had an opportunity of rypzo- 
ducing their kind, which is, of course, one cause of the 
present scarcity. It is laid down as a rule by those 
practically engaged in the cultivation of oysters, that 
oysters transplanted for fattening purposes do nut breed, 
or, to put the case in other words, do not get an oppor- 
tunity of doing so. It is perfectly obvious that, ifa larze 
per-centage of our oyster supply is sold before it has been 
given an opportunity of sfaffiny, that that of its If, must 
tend to abridge the supplies. 

At one time the French oyster vrower, were mm 
danger of exterminating the oyster. From their cayver- 
ness to make money they rushed to the makct with 
the produce of their artificial Agrcs before they had 
been afforded an opportunity of breeding! The natural 
scalps which produce most of the oysters luid on 
private fattening beds, never cease in their scason to re- 
produce, but the sfa/ which they exude docs not always 
fail on proper bottom, Without a vood holding on place, 
a‘ coign of vanta‘e,” the infant oyster is of no account. 
It may get buried in a muddy bottom, or it may be 
landed high and dry by the waves of the sea on «a place 
where it will assuredly die, or if may fall on good rocky 
or stonc-covered ground, in which case only it will 
thrive. “dlcat and tranquillity” are not at all neces- 
sary, in our opinion, to ensure a pood fall of oyster 
Spat, \ecause the oyster obeying the laws of nature 
spats at its own season, and there are hundreds of oyster 
scalps yet to be discovered, which owe their formation 
and subsequent growth to the wafting, by the wind, of a 
“spot” of spa/¢ to some particular place, where the in- 
fantile bivalves find a holding-on place ; a holding on 
place is all that is necessary for the healthy growth of the 
oyster, This “theory” was promulgated in the Zimes 
newspaper some years ago, and we are not aware of 
anything having occurred since to prove it crroneous. 

What is really wanted for the protection of the oy.tcr 1s 
the assurance that these animals will mot be sold Letore 
they have a chance of r producing their lund. Since the 
introduction of the railway systein, the demand for oysters 
in distant places has become so great, an’ the piice has 
riscn so high, that oyster culturists are tempted to send 
immature animals to market, and it is this fact, mure than 
any failure of sfa/, that is leading tothe scarcity. These , 
are not, in consequence of the unceasiny demand, and 
consequent high price, so many full-grown oys:ers left to 
sft as there ought to be, hence the scarcity. Any act 
of parliament that decrees two oysters to grow wlcie only 
one grew before, will be greedily welcomed both by oyster 
culturists and by the public, and we hope that the issue 
of the present Report will lead to some effective measures 
being taken for the preservation of the delicious creature 
ere it be too late. 
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SAITH ON FERNS 
Historia Filicum,; an Exposition of the Nature, Number, 
and Organography of Ferns. By Jno. Smith, A.LS., 

Ex-Curator of the Royal Botanic Garden, Kew. With 

Thirty Lithographic Plates by Fitch. 8vo, 429 pp. 

(London : Macmillan and Co.) 

ITE main and most valuable part of this work is a 
full account of Mr. Smith’s scheme of fern-classifica- 
tion, with a complete catalogue of all the known species, 
arranged according to his views and diagnostic characters 
of all groups of a higher grade. The author is the 
patriarch of living fern writers, having worked at ferns 
with unwearied perseverance and cnthusiasm for now 
upwards of fifty years. In 1823, when he first took charge 
of the living collection at Kev, it contained only forty 
species. Sir Wm. Hooker also, as is well known, made 
ferns his favourite department of botany for the last 
twenty-five years of his life. In 1846 the living collec- 
tion had increased to yoo, and in 1857 to Goo species, In 
1864, when in consequence of fuling cyesight Mr. Smith 
was compelled to resign his appointment, he estimated 
the number of ferns in cultivation in the country at up- 
wards of 5,000, The whole number of species now known 
in the world, taking a broad vicw of what constitutes a 
species, is not fur short of 3,000, and during the lasi year, 
certainly not less than fifty new ones have been added to 
the list. 

The great peculiarity in Mr. Smith's plan of fern-classiti- 
cation is that at the outset he divides ferns into two groups, 
which he calls Desmobrya and Eremobrya, an account of 
which will be found at p. 65. The difference between them 
depends mainly upon whether the stipes are continuous 
with the caudes, or jointed at the base, so thit they 
become detached when the frond withers, like the leaf of 
one of our deciduous trees. The Iremobrya, which wie 
comparatively few in number, are such ferns as /'o/jhoidi- 
um vudeare, and Davallia canaries, nv which the fonds 
are produced singly from the sides of a cre. ping rhizome, 
and are jointed at the base. ‘The Desmobrya, which are 
perhips three quarters of the fannly, and have unjointed 
stems, may have cither the fronds produced in a ciown 
from the summit of an crect caudex, as in the tree-ferns 
and Mephrodium Milia-nas, or produced alternatcly in a 
single series from a crecping rhizome, as In Pieris agi 
lina and Nephrodium Thelypicyis. Vhese last, which ac 
comparatively few in number, are like the F1rcmobrya in 
habit, but want the joint. 

The old Swartzian and Willdencrian genera, founded 
upon the shape and position of the soul, and the absence 
or presence and position of the indusium, fall many of 
them partly into one of these groups, partly into the other, 
and this holds good also with ferns in which sori and 
veining also coincide. So that there are substantially 
three plans of fern-classification and fein-nomenclature, 
etch of which is represcnted by a recent work in this 

country, and their relation to one another is as follows : 
All systematists agree in recognising a substantial differ- 
ence in the shape and structure of the sporangia, the 
shape and position of the sori, and the absence or presence 
of an indusium as constituting a genus. In Hooker and 
Baker's “ Synopsis Filicum,” now in its second edition, 
only genera are admitted which rest on these characters, 
and their number is 76, Polypodium, containing about 
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400, and Asplenium about 300 species, ‘There is great 
variation in the arrangement of the vascular bundles in 
the fronds of ferns. Sometimes they do not join again 
atter once branching. In other cases they join and form 
meshes of various shapes. A second school, represented 
in Dritain by Moore's © Index Filicum,” regard any 
appicciable difference in veining as constituting a sreneric 
character, and this increases the number of genera 
betwecn two and threefold. The total number of genera 
admitted by Moore is 175, and of these, twelve go into the 
Dolypodium of Hooker. Mr. Smith’s plan carries us a 
decided step further in the direction of subdivision, and 
by using the character aheady explained as a ground of 
generic separation, raises the number of gencra admitted 
to 220, But in point of fact all the ferns in which 
the sporange is surrounded by an incomplete ver- 
tical ring (Polypodiacuc), which are three-quarters of 
the whole order, aziec completely in the essential struc- 
ture of their organs of nutrition and reproduction, so 
that a large proportion of the gencra even of those 
that admit the fewest number are separated from one 
another by very unimportant characters, and the great 
difference that there is in the nomenclature of ferns 
according to the three different systenis does not repre- 
scent any deep-seated diverzence of vicw, because the 
systcmatists of the first school willingly accept the further 
subdivisions of those that multiply the number of genera, 
as being the best possible vroups that can be devised of 
subgcneric or sectional value. The book, therefore, is 
woithy of careful study by everyone who is interested in 
the subject ; it is a complete pathering tovether in one 
view of the author’s woik in the ficld to which it relates, 
Remembering how the book has been written, noone can 
study it without strongly sympathising with the author in 
the difficulties und'r which he has rested in thus placing 
before the world the matured iesult of his labours, and 
admiring the energy with which he has achieved so diffi- 
cult a task in such trying circumstances. 

In the way of criticism we have two observativns to 
make: the first, that whoever has undertaken the correct- 
ing for the press has done his work the reverse of well, 
Names of well-known genera, species, authors, and 
books are frequently misspelt. At p. 65 we have the 
essential character of Desimobrya made to depend upon 
venation, and at pp. 98 to fo1 we have under both Nipho- 
bolus and Colysis all the thice genders represented in 
the adjectival specific names. Secondly Mr. Smith, fre- 
quently under a genus, compares the number of species 
as given in Hooker’s “Species Filicum ” with that given 
in !looker and Baker’s “ Synopsis Filicum,” as if the 
two numbers represented the same thing. Under Adian- 
tum, for instance, he expressly says that where Sir W. 
Hoolkcr has made tog species Mr. baker has reduced 
them to siaty-two. He has evidently forgotten that, as 
was fully explained in the preface to the later work, the 
plan of the two books is diticrent—that the more con- 
densed “ Synopsis ” only includes the species known with 
certainty by the authors ; but the “Species,” in addition 
those that have been described by others, but not 
identified, a large mass of doubtful plants in addition to 
those that are known fully and clearly, so that the two 
sets of figures cannot be fairly compared unless this be 


constantly borne in mind. J. G. B. 


TURNER ON THE PLACENTA 


“s on the Comparative Anatomy of the Placenta. 
First Series. By Wm. Turner, M.B. Lond. Pp. 122, 
Woodcuts, and Three Coloured Plates, (Idinburgh : 
A. and C. Black, 1876.) 
IIE anatomy of the Placenta bas been studied by the 
best anatomists from Fabricius and Harvey to 
Hunter, Von Baer, and Sharpey ; but much remained to 
be done when Prof. ‘Turner took up the investivation; and 
those who are acquainted with his admirable mewoir, 
which lie hidden in the Transactions of the Royal Socicty 
of Edinburgh, know how much he has done to correct 
and extend our knowledge. The prcsert volume con- 
tains a scrics of lectures delivered bcfore the Royal 
College of Surgeons last year, and Hlastrated by speci- 
mens from their magnificent Hunterian museum, as well 
as from that of the University of Edinburgh. Prof. Turner 
has also been liberally aided by Dr. Sharpey, Mr. Hunley, 
and other anatomists with material, so that he is able not 
only to compare the placenta in nan with that in the c°t, 
bitch, cow, sheep, and inare, but also in the hyzavs, 
elephant, seal, giratfe, alpaca, Icmur, sloth, grampus, + nl 
narwhal. The present volume deals only with the dittuse, 
cotyledonous, and zonary forins of placenta; a second 
serics of lectures will co1aplete the subject by a sunilar 
discussion of the discoid placenta, and we shall then 
have the rrost complete monoyraph on this important 
stiucture which has yet appeared. 

Prof. Turner begins with a short introductory account 
of the mucous membrane of the untmp.-gnated uterus, 
and especially of its glands, and of the chorion and other 
fictal membranes. In desmibine the amnion, he vives 
the best account yet published of the cunous brown o1 
ycllow appenda ses of this membiane found in various 
formas and in different species by Bernard. Owen, Tolles- 
con, and others, which are probsbly identical with the 
“ hippomances ” of veteripary surecons, 

The stiuctme of the diffuse placenta in Sus, J gen, 
Ovca, and other genera is then desevibed. ‘Phe villi of 
the chorion do not fit into the orifices of uterine plands, 
but into inter-glandular crypts, which Go not Csiet in the 
unimpregnated utcius, and only a pear as gestauon ad- 
vances. In Cetacca, as in the pix and mare, thy villi do 
not persist over the whole choricn, but die eff from the 
two poles, having only a certain amount of vascular tissue 
to represent the mesoblast of the allantois. But in the 
mare and the grampus there is also a third bare spot 
which corresponds with the os uteri, and is unrepresented 
inthe pig. In the latter there arc numcrous bare spots 
scattcred over the chorion, which were described by Von 
Baer and are now found by the author to coirspond to 
parts of the utcrinc mucosa without crypts, and sparingly 
supplicd with vessels, Dr. Turncr has had the oppor- 
tunity of dissecting two pregnant Lemurs (£repithecus 
Gadema and Lentur rujipes), and finds that the form of 
the Placenta in the former specics is what M. Alphonse 
Milne-Fdwards describ.d as bell-shaped (placenta en 
coche), ?. the villi cover the whole chorion except at 
the ie uleri ; but in the Red-footed Lemur there are two 
other bare spaces at the pols of the ovum, so thit th: 
placenta eu cloche is a mere generic, or accidental, 
variety of the diffuse form. Morcover, the villi came 
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away from the crypts of the uterine mucosa in which they 
lay, without taking any maternal tissue with them. Thus 
the placenta of lemurs is neither discoid nor deciduate, 
and one more link of ¢ onnection hetween this group and 
the true Primates is broken. 

In his account of the placenta of the cow, Tr. Turner 
confirms the description by Von Baer and Weber, of the 
smll pouches scattered over the chorion betwcen the 
cotyledons, and is disposed to agree with the latter ana- 
tomist that they serve as icceptacles for the secretion of 
the uterine glands during pregnancy. Similar © pocket- 
like ” depressions were discovered by the author in the 
giraffe’s placenta which was described by Owen in 1842, 
In this animal,as in the red decry, the cotyledons are 
arranged in longitudinal rows, and bx tween them are not 
only much smaller tufts, but. also shoit Club shaped villi, 
scaitered separately or in minute groups over the chorion, 
which thus approximates to the diffttse form found in the 
camels ard the chev rotains. 

In the acconat of the deciduate placent., the most im- 
portant fact established by Prof. Turner is that there are 
several devices in the amount of maternal tissue which is 
detached in parturition, Tf the ovum fs stripped off the 
pregnant uterus of a cat, it carrics with it the whole of 
the mucosa (decidua serotina) with which the chorion is 
In coptact; but on careful examination of the placenta 
after ils natural detachment at bicth, it is found that a 
considrtable amount of the visculu corium has been 
leit behond, and that only the superticial part with the epi- 
ue dial Jayer Das come away with the chorion. In the bitch, 
as was pointed out by Prot, Rolleston in 1863, the pla- 
cemfr is still [ers ‘deciduate,” for there is not enough 
mnie. a detached with the ovum to form a continuous layer 
on the uterbe surfees of the plrente 0a. Carper found 
that the placenta of a vinen agreed precisely with that of 
the bitch in this respect; the foldtnys of the uterine 
mucosa were so Minute as to produce a reticulated struc- 
ture of the placenta, ant a sumlar arangcment was dis- 
covered in a specimen frome //alé hocrus eryhhus. A 
re-exanunation of the placenta ot the hytax described by 
Prof. Hualcy confinins his account of it, ond contradicts 
the assertion of two French anatomisis that it is non- 
deadtites The peles of the chorun im the Carnivora 
ae often well-supplicd with Dblood-vesscl, though no 
trace of vilu can le found at full tern: beyond the cquas 
torial region, In the otter and the weasel bare paps 
occur in the placertal zone, as described by Bischoff in 
1865. 

The most important points estabhshed by Prof. Turner 
seem to be the following :— 

1. That the uterine «lands are all compound and tubular, 
and cannot be divided Into two groups, as they were by 
Sharpey, confumed by most German anatomists. In this 
Dr. ‘Purner agrees with Prof. Ercolani, of Bologna. 

2, That the utcrine glands do not open ito the funnel- , 
shaped crypts which reccive the foctal vill, but on the 
surface between them, and that the crypts arc only deve- 
loped during the progress of gestation, Here also the 
observations of Ercolani and of Ivschricht cre supported, 

3. That the deciduate character is one of degree, The 
deta hed diffuse placcnf1 consists entirely of fustal struc- 
tures ; in the shcep and cow a large amount of inaternal 
epithelinm lining the walls of the uterine crypts comes off 
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with the ovum, and possibly some of the vascular corium 
in addition; and even in Canide and Pinnipedia less of 
the decidua comes away at parturition than in the cat. 

4, That the secretion of the uterine glands is absorbed 
by the intervillous parts of the chorion, and serves as 
“uterine milk or chyle,” the comparison originally made 
by Tarvey. 

The important bearing of these researches on the 
classification of Mammalia is obvious, and they suggest 
scarcely less important questions as to the nutrition and 
respiration of the factus. Pes, 


OUR BOOK SHELF 


An Elementary Treatise on Kinematics and Kinetics. By 
E. T. Gross, M.A., Fellow of Gonville and Caius Col- 
lege, Cambridge, &c. (London: Rivingtons, 1876.) 

Mr. GRiess says, in his preface to the book before 

us, that it “is intended to contain as much as is 

required, under the head of Dynamics, of candidates 
for honours in the first three days of the mathematical 
tripos.” This object has no doubt determined to a vreat 
eatent th> form which the work has taken, and we sce 
no reason to doubt that it is well suited for the purpose 
mentioncd, and will prove useful to students working for 

Candhridve examinations. The first five chapters are 

devoted to the Kinematics of a point, the conception of 

Velocity being taken up at the outset, along with that of 

Motion ; motion as change of position, and the theorem 

of the instantaneous centre is only briefly mnentioned in 

a short chapter (the sixth) chiefly devoted to the ‘“ Geo- 

metry of the Cycloid.”, The remaining ten chapters of the 

book are given to Ninetics. The author has taken great 
pains to put the fundamental conceptions of his subject 
clearly before his readers, and the parts of his book most 
valuable to the general student will certainly be those in 
which he endeavours to crystallisc the vague notions too 
often p'cked up, at the commenccinent of a study, as to 
velocity, force, &c. At the same time we must say that 
the arrangement of the book is not such as to fit it for 
general purposcs as an elementary text-book on its own 
subjects. Perhaps this was unavoidable, considering the 
main object with which it was written, but it is certainly 
to be regretted. For most purposes it scems better to 
commence the study of Kinematics by considering motion 
as chance of position only, lcaving velocity to be brought 
in later. This certainly makes it more easy for the student 
to realise the matter, and obviates such difficulties as 
occur for instance at pp. 16 and 20, where “ change of 
velocity” means in one place a change of velocity both in 
direction and in mavnitude, and in the other a change in 
magnitude only, The same treatment also would altow 
of portions of the Kinematics of rigid bodies bemg taken 
up in an elementary manner, while in Mr. Gross’s work 
this part of the subject, the most important one, 1S prac- 
tically left untouched. No motion, in fact, 1s considered, 
except the motion of a point in a plane, The treatment 
by the method of instantancous cuntres is merely incn- 
tioned, althou: h the develo ment of this inethod certainly 
furnishes exceilent means for the elementary treatment of 
the more important problems connected with the kine- 
matics of rigid bodies. Similar remarks might be made 
“in ¥cference to the second part of the work, but perhaps 

it is not fair to criticise from this general point of vicw a 

bovk written chiefly for a special and limited purpose. 
Mr. Gross has used geometric illustrations freely and 

with great advantige throughout his book. We regret 
that he has adhered throughout to the parallelogram of 
velocities, forces, &c. Surely it is more elegant and in 
every way better to usc three lines than five. Culmann’s 
scicnce cn be very little known in this country if we have 
not vet got even as far as this. 
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LETTERS TO THE EDITOR 


[Zhe Editor does not hout himself responsible for opinions expressea 
by his correspondents. Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is takvn of anonymous communications. ] 


The Direct Motion in the Radiometer an Effect of 
Electricity 


T 1lASTEN to communicate to NATURE some new facts which 
are destined, L believe, to throw some light on the theory of the 
radiometer :— 

I. The glass globe becomes negatively electrified upon the 
whole of its exterior when the instrument is submitted to 
solar, or even obscure heat radiations of sufficient intensity, and 
this electricity is more intense upon the hemisphere facing the 
radiant source than that opposed. It was by means of a proof- 
plane of large surface and a Bohnenberger’s clectroscope that I 
was able to determine the presence of this fiee elcctiicity. By 
touching the globe several times in «lifferent places with the 
proof-plane, and then applying it to the clectioscope, the effects 
are very sensible. This electricity cannot be attributed to the 
friction of the radiometer vanes with the rarefied air of the 
globe, since the electroscopic indications are not modified when 
the instrument is inverted, and the vanes thus prevented from 
moving. Neither, as several experiments show, can it be attri- 
buted to feeble evapuration on the eateriur. ‘This development 
of electricity upon the caterior surface of the globe is of course 

necessarily accompanied by the dcvelopment of positive elec- 
taicity upon the inner surface, 

2. When exposed to radiation, the black face of the vanes is 
electrified posttively, and the bright face negatively. ‘This 1 
have proved in the following manner :—T took a strip of mica 
two decimetres Jong, and having coated one of the sides with 
Jampblack, T suspended it ina Coulomb's Toision Balance, having 
previously clectiified the metallic disc of the balance-needle with 
positive electricity, The b'acl.ened side faced the dise. I then 
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allowed the ra liations from a pas-flume to fall upon the black- 
ened surface of the mica strip. Notwithstanding the light was 
at some distance, and had to penetrate the thick glass shade 
inclosing the balance, the needle was rapidly repelled several 
degrees, showing that the blackened facc was positively electri- 
fied under the influence of radiation, I then turned the strip of 
mica so that the bright side faced the disc and allowed the 
radiation to fall as before upon the blackened suiface, ‘The 
needle indicated an attraction between the disc and the mica, 
proving that the bright surface was negatively clectritied. 

3. To anticipa'e the o'yection that these electiical manifesta- 
‘ions are too feeble to account for the rapid revolution of the 
vanes, I gently rul-bed the globe with a brush composed of glass 
threads ; the electricity developed on the globe acting by induc- 
tion upon the ncarest mica disc of the radiometer caused a brisk 
oscillation. I then measured the intensity of this electricity by 
means of the proof-plane and electroscope, and there were no 
indications of greater intensity then when the globe was electri- 
fied by radiation. 

4. I‘rom the above facts the following theory, if I mistake 
not, necessarily flows. ‘The radiometer is clectrified as repre- 
sented in the figure. At Cc the black face of the vane is turned 
towards the radiant source, and in this position the vane will be 
furced to move in the direction AC 8; when it arrives at b, the 
direction of the rotation which the attractive and repulsive forces 
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necessarily produce will not change. _ It will be that indicated 
by the arrows, namely, nD A, The direct and ordinary move- 
ment in the radiometer is thus explained in the simplest manner. 
JoserH DELSAULX, 5. J. 
11, me des Récollets, Louvain, Belgium, July 22 


A Brilliant Meteor 


Last Tuesday evening, July 25, at three minutes past 10 P.M., 
a magnificent meteor was observed here. Its first appearance 
was hidden from me by a tree, but the rest of its long course 
was open to view. It travelled straight from S. to N. between 
the directions $.S.W. and W. Its apparent size was that of 
Jupiter. When first seen it was of a brilliant violet colour. 
This changed to bright green and red, and towards the end it 
was, I think, green in front, red behind, and where a number of 
globules which broke off scemed to follow it. The body of the 
meteor was pear-shaped. No luminous train was left after its 
disappearance. The motion was much slower than that of 
common aerolites, and probably the phenomenon lasted about 
two secunds. It would be interesting to know what was seen 
of it in the West of England and in Lreland. 

Pembroke Jodge, Richmond I’ark, F. A. R. RUSSELL 

July 28 











On Tucoday, the 25th, I was seated with my eycs looking 
westward, when at 10.5 '.M.a most remarkable meteor passed 
before my vision, which exceeded in fnilhancy of colour and in 
dimensions any phenomenon of the hind that T ever witnessed 
in the whole course of my life. 

The main body of the meteor was a vivid emerald green, with 
a Jarge spherical head tapering away into a tail of fiery red 
colour, followed up by a lummous track, 

Its trajectory was almost horizontal, emanating from the 
constellation of Aquila, passing through that of Ilercules, curv- 
ing slightly downwards, and passing a few degrees beneath 
Arctmus ; a short distance northward of that great star the 
meteor suddenly co lapsed with a biight effulgency, and vanished 
from sight. 

Its velocity appeared as being somewhat slower that what I 
have observed on similar occasions. Tt was present to the ob 
server for more than five seconds of time, sufficient time to leave 
on the mind of the observer a distimet ims ression of the metco1’s 
various aspects. 

Owing to the dry condition of the atmosphere, the apparent 
proxmnity of the meteor was very stuiking ; the buillrant flash of 
colour at first sight produced the effect that a large rockct had 
been fired off in the vicinity, for i¢ was very similar in colouring 
and shape to many rockets displiyed by pyrotechnists, 

Soon after the meteor had disappeared I observed three very 
faint shooting-stars to fall from a lugh altitude downwards to the 
track which the meteor had taken. 

J furnish you with these observations, which may interest your 
readurs, especially those who were fortunate enough to observe 
this splendid phenomenon. eras. OMMANNEY 

6, Talbot Square, W., July 29 








D-line Spectra 


Las! March you were pood enough to publish in NATURE 
(vol. xiii., p. 306) a request for some explanation of the ex- 
tremely different, and indced oppusite, reactions afforded to 
born acid by the yellow or D-line spectral flame emitted from 
soda or its salts, and from platinum respectively, when treated 
with the blowpipe. 

No explanation has been vouchsafed ; and it may be now 
added to that fact that, among the millions of substances im 
nature emitting this 1)-line producing-flame when heated before 
a blowpipe, sodium salts are the ex/y ones which give the reac- 
tions of scdium ; all others affording extremely marked reactions 
Of an exacély opposite character. W. A. Ross 


July 24 Piece ries 
Witt Pyroxidation . 
Afford’ in we Rides chemist contributors be so kind as to 
nomenon ? umns an explanation of the following phe- 
If we he 


at before a blowpi i f alumini ] 

whicl : wpipe on a piece of aluminium plate 

eae . side of four inches perpendicular to the blowpipe 
“gment of pure antimony, we have three sublimates 


d : : ; . : 
pe satan on the perpendicular side of the plate in the following 
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(a) S4,0, (strongly reddening litmus paper) Aighest. 

(4) 50,03 (faintly . intermediate, 

(c) A black sublimate (?) lowest. 
I want to krow why a substance similar to another, except that 
it contains two more atoms of oxygen, and has therefore a 
higher specific gravity, travels perpendicularly up the plate toa 
more elevated position ? W, A. Ross 


July 24 
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ABSTRACT REPORT TO “NATURE” ON EXz 
PERIMENTATION ON ANIMALS FOR THE 
ADVANCE OF PRACTICAL MEDICINE? 


V. 
Results of Iivperiments on Resuscitation. 


a my last communication I described a method of 
practical study by experimentation which was in- 
tended to demonstrate the best means of restoring to life 
those human beings who by accident are thrown on the 
confines of death. ‘To thoughtful and fecling minds this 
study is sublimely solemn, but I sce that a writer in one 
of the contemporaries of NATURE has found it possible, in 
his zeal against experimentation on animals, to make my 
observations on the subject the matter of a jest at my 
expense. In order to render his jest applicable, the 
writer has also perverted my statement so as to make a 
simple illustration of a discovered fact appear as if it 
were presented in the light of the fact discovered. It will 
be remembered by the readers of these articles that after 
IT had described, in imy last essay, the observations 
relating to the effect of galvanism on expiring muscular 
power, | enforced the lesson by illustrating the difference 
of effect that might be expected to occur from carrying 
an exhausted animal to a place of succour and of making 
it travel to the place. The writer I refer to states this 
illustration as the fact which I have arrived at by experi- 
ment, and thereupon founds his joke, which he borrows 
from G77 &las. The circumstance of this criticism has 
an interest for which Iam thankful. It has suggested to 
my mind somcthing which might not have occurred to 
it, viz, that in my desire to be very bricf in these 
abstract reports I have neglected to introduce a few 
detailed arguments of first importance, which ought not, 
perheps, to have becn omitted in any case, but which I 
am now compelled to supply. 

Aftcr the discovery of the process known as galvanism, 
and the researches conducted by Galvani, Volta, and 
Aldini on the influence of the galvanic current on animal 
hfe, the application of the current for the purpose of 
resuscitating pcrsons who were apparently dead became 
the common prictice of medical men. The extraordinary 
expcriments conducted by Aldini at the College of Sur- 
geons during the day of January 17, 1803, on the body of 
a malefactor named Forster, made an impression on men 
of science which was probably without parallel. The 
malefactor, after being hanged and after being exposed 
for a whole hour to a temperature two degrees below 
freezing-point, was carried toa house near to Newgate 
and, in pursuance of the sentence, was delivered over to 
the Colege of Surgeons. The master of the Colleve 
Mr. Neate, here re-delivured the body over to Aldini, who 
was the ncphew and devoted follower of Galvani, and the 
action of the galvanic current upon the dead man was 
demonstrated. I need not describe minutely the strange 
phenomena that were observed during the demonstratiog. 
Carpue, the anatomist, took share with his pupil Hutchins 
in the anatomical part ; Cuthbertson, an eminent mathe- 
matical instrument-maker, the Browning of that day, 
directed and arranged the galvanic apparatus, which con- 
sisted of three troughs of forty elements each; Mr. 
Keate took duty in observing, and Aldini directed the 
operations. Fifteen experiments were carried out, and 
such were the muscular movements excited in the dead 
man by the current that the most sanguine expectations 


1 Continued from p 252, 





290 


were afterwards expressed as to the power of galvanism 
to restore suspended life. Aldini, indeed, made a kind 
of apologetic observation that his “ object in applying the 
treatment to the dead malefactor was not to produce re- 
animation, but merely to obtain a practical knowledge 
how far galvanism might be employed as an auxiliary to 
other means in attempts to revive persons under similar 
circumstances.” The observations of Aldini were as im- 
picssive as they were remarkable. They opened a new 
line of inquiry and of research; but in their very wonder 
lay a source of many errors, and froin these errors sprang 
a false rule of practice, which was unfortunate in its 
results for a very long time. 

One error consisted in attributing to the action of galva- 
nism something more than its powcr of calling forth the 
natural remaining irritability of the musclks of those in 
whom the signs of life arc suspended. It was noticed 
that the muscles of the malefactor retained their irrita- 
bility and puwcr of contiaction under the galvanic 
stimulus for seven hours and a half after the cxecution. 
The credit of this, which was duc entirely, as my experi- 
ments have since explained, to the cold to which the dead 
body was exposed, was givcn to the galvanism ; here was 
a sccond error. The greatest crror was conveyed in an 
inference drawn, and 1 think naturally drawn, by Aldini, 
at that time, that the “ application of galvanism cives new 
energy” to the muscles, and therefore that galvanisin 
ought to have first place in the practice of resuscitation. 
“The well-known method,’ he says, “of injecting atmo- 
spheric air (artificial respiration) ought not to be neglected ; 
but here, likewise, in onder that the lungs may be pre- 
pared for its reception, it would be yroper previously to 
use galvanisin, to cxcite the muscular action, and to assist 
the whok animal system to resume its vital functions.” 

It was all but impossible that teaching such as this, 
backed as it was by eapvriment so remarkable, should 
fail to cxert an influence on the practice of meuicine in 
the treatment of suspended animation. It did, in fact, 
excrt the most potent influence. It threw artificial respi- 
ration, which had been projected by licoke, from capert- 
ment on animils, and which had been strougl, urged by 
Fothergill and Johu Hunter, into the shade, and it gave 
to galvanism for nearly half a century the first place as 
the means, not simply for calling 1.to motion the remain- 
ing energy of the dying muscles, but, as Aldini mmay,ined, 
for “piving new cncugy” to the muscles. From the date 
of that theory, the battery, and after it was discovered, 
the electro-magnetic machine bccaine the instruments of 
instruments for resuscitation. . 

Thirty years ago, when 1 was commencing my medical 
carecr, the application of the galvanic battcry in cascs 
of sudden death from drowning, from suffocation, and 
from other similar forms of sudden accident, was still 
the approved practice. ‘The mode of operation was to 
place one pole of the battery at the nape of the neck, and 
the other pole below the diaphragm, and by passing 
shocks through the inclosed parts, to excite the muscles to 
contraction, so as to restore the movements of respira. 
tion. The effect was for a little time very staitling; it 
seemed as if the natural function were called again into 
play ; but in the end the motion excited became feebler 
and feebler ; at last the stimulus failed, and the patient 
was declared to be dead. I recall many instances of this 
kind. I know of one instance of suspended human life from 
aecidental suffocation, in which, when the natural Lreath- 
ing was just becoming rcstored by artificial inflation of 
the chest, the arrival of a battery and the application of 
it to expedite recovery was followed by complcte cessa- 
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tion of all motion in response to the stimulus, and by | 


absolute death. I know of another instance in whicha 
ncedle from one pole of the battery was carricd down to 
the heart, under the hope of ecaciting motion from the 
centre of the circulation, but, as it was said, “ without 


avail,” 
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In this position the method of resuscitation by means 
of galvanism stood until my experiments on animals 
recently dead from anisthesia commenced. In experi- 
menting with the galvanic current I was desirous of 
making it more precise im action, my original idea 
being that the constant failure of it as a means 
of recovery was duc, not to fault in principle, but 
to some mistake of detail. With the research in this 
direction came the observation, altogether unexpected, 
that galvanism, even when It is made to reproduce the 
natural movements of respiration with such precision that 
they tally completely with the natural 1espiratory acts of 
the animal as those were counted and measured while the 
animal was in health, not only fails to restore the natural 
respiration in the majority of cases, but in the mayority 
of cases destroys the respirators power altogether. In 
brief, the experiments showed that the theory of Aldini, 
that galvanism “gives new enersy”’ to the muscles was 
wroug, while the fact came out that the effect of the gal- 
vanism is only to whip into silence the muscles that are 
already well nigh dead, This, which was found true in 
respect to the muscles conce:ncd in respiration, was 
found to be equally true in respect to the heart. 

The correction in matter of principle deduced, the 
coniparison followed between artificial respiration carried 
out with a perfect instrument and the effect cf yalvanism, 
in the same forms and modes of death. Therewith fol- 
lowed the result that in extrome states where recovery is 
nevertheless all but certain by the proccss of artificial 
respiration supplied from the hand of the operator, dcath 
is all but certain from the application of the galvanic 
stimulus, The lesson tareht by experiment was thus 
doubly valuable ; i expowd the failure of a deceptive 
and fatal agency for means of restorstios. 5 it prompted 
the improvement ot rational and «uecessful means of 
restoration. 

As the ecaperiment with gulvanism on the failing 
muscles of the lower animal ors acd my eyes to reid the 
ical facts, th. reason came vividly coongh betore me, 
why in the human subject } had seen, wih pein beyend 
measure ol capiession, the vigorously str.cd muscular 
mechanisms smk under galvanic stantlation isto mie- 
vocable rest. Then 1 could pomt ont and couect the 
error, In the absence of the experiment, the come - 
tion bad been mupossible, No iain on at incre specu 
Jation would have darcd to withhold from a dying 
patient the application of palvani  stimulatran, until 
the danger of the practice wos prove) by oxpert- 
mental science. Yet how solemn is the issue Ict one 
example tell! Defore the caperiments I have related 
were performed and the new order cf facts were elicited 
by them, 1 shoukl—in the case «f that child, whose hio- 
tory wes toidin my last conumunic.tion, an twhorccovered 
by means of artificial respiration when the natural respira- 
tion had ceased and all the signs of death were developed 
--have tried, from the practice I then knew, to excite the 
respiratory power by galvanisin, and s ould have be- 
lieved, whatever hed been the result, that the practice 
was, under the ciicumstances, the best that could have 
been employed. Now J] know that the galvanic curient 
would have killed the child outright, as surely as I know 
that the artificial respiration raised him hack into life, 

Aldini reports that after the observations on the male- 
factor, Forster, were concluded, Mr. Ie ute, the Master of 
the College of Surgeons, proposcd to make comparative 
expcriments on animals. If this had been done at that 
tune and the rclative merits of artificial respiration sup- 
plicd by the power of the opcrator, and of artificial respira- 
tion excited by galvanism from the muscics of the affected 
subject had becn comparcd, the original crror of Aldini 
that the galvanic current “vives new energy” would at 
once have been detected, and it would have been seen 
that the current does no more than disperse the flickering 
, power which the dying muscles retain. As far as I 
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can ascertain no such comparison was instituted, and so, 
for nearly half a century, a practice prevailed which 
must have been constantly taking away the last chances 
of human life, while a truly saving practice,— artificial respi- 
ration,—remained without an improvement from the time 
of John Hunter, in last century, to that of Marshall Hall, 
who, in our own days, gave it new and prominent import- 
ance. 

A dozen painless and carefully-conducted experiments 
made on inferior animals which were exposed at any mo- 
ment to be knocked on the head for food, to be killed 
or mortally maimed with shot, or to be hunted to death 
in the ficld or warren, would have taught, in 1803. that 
the passage of a galvanic cus1ent through the muscles of 
a body recently dcad confers on those iuscles no new 
energy ; that the current in its passage only excites temn- 
porary contraction ; that the force of contraction resident in 
the muscles themselves is but educed by tLe excitation, and 
that to strike the life out of the muscles by the galvanic 
shock without fecding the force, expended by contraction, 
from the centre of the bedy is a fatal principle of practice. 
The experiments unfortunately were not peiformed, and 
the error, theicfoic, fatal as it was, continued without 
question, until my own unexpected observations revealed 
it in the tight of an crror and made it so selfevident that 
the illustration through which it may best be cxplained, 
admitted of being treated, by one who was wise after the 
event, as a subject for jest. 

“Vidi cgo, naufagiun qui rserat, aquore mergi.” 
I will not copy the comment of the poet: far more con- 
genial to me were it to save the endangered life. 

It is from expercnees suchas T have given above, and in 
many instances, that the necessity for cvperimentation on 
the lowcr animals forecs itselfon the minds of the members 
of tle medical profession, and especially on the minds of 
those who are most earn: st Loremove fatal criors of practice 
and to devise saving methods, If it were only kept steadily 
in view thit we medical men are always dealing with fatal 
accidents and fatalciscases 5 if it were only kept steadily 
in view that we are always adlang ourselves-- Js this we 
arc doing for the best? Or, as new light dawns on 
us: May this we ate doing be for the worst 1ather 
than for the best, and may the old practices taught 
to us have icsted on a filse foundation? If these 
things weie thought of, then our position would be better 
understood and ou actions more correctly appreciated. 
I belicve those who arc most severe upon us would be 
most considerate under this discipline of rcason if they 
would give it trial, and that the very iinpulses of kindness. 
I will cven say of tendeincess, that lead many to oppose 
experimental inquiry would actually make them experi- 
mentalists if they could once realise the highest re- 
sponsibilities that devolve on the medical scholar. Nay, 
Iam not without hope that my jesting critic himself, 1f he 
ever had to stand, as we physicians have to stand, over the 
body of one of his fellow men, who, in the midst of health 
had just passed into doubtful death : if this critic, I say, 
had to stund there wondcring what he should do to recal 
the life, uncertain whether what he was about to do were 
for the best or the worst; he, I think, would lay aside 
Gi] Blas, would be humanely tempted, to risk the sacritice 
of the life of a lower for that of the higher animal, and 
Would transfer the rabbit he had provided for his dinner, 
0 the experiment 100m instead of the kitchen. 

BINJAMIN W, RICILARDSON 


(To be continucd,) 


OUR ASTRONOMICAL COLUMN 
JHUTWS “Moving STAR” of 1801-2,--At the be- 
sinuing of the picsent century, when, although Lode 
and seme fuw others had been looking forward to such a 
discovi ry, astronainers gcnerally were startled by Piazzi’s 
accidental detection of the small planet Ceres, we read of 
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observations of more than one so-called “moving star,” 
which, after progressing slowly fora short interval, finally 
disappeared. The most sincular narative refers to in 
object said to have been rcmarked by Hofrath Huth, at 
Frankfort-on-the-Oder, on the night from December 
2 to 3, 1801, particulars of which were communi- 
cated to Bode in scveral letters during the ensuing five 
weeks. If the observations are Jon? fide, there is yet 
a mystery attaching to the object to which they relate. 
Huth was one of the three independent discovercrs of the 
periodical comet now known as Encke’s, on October 20, 
1805, Pons and Bouvard sharing with him an almost 
simultancous discovery, and he did other astronomi al 
work. Writing to Bode on December 5, he siys: “In 
the night from the 2nd to the 3rd of this month. ] saw 
with my 24-feet Dollond, in a triangle with 0 and o L ons 
to the south-west, a star with faint redidtsh fight, voi? 
and admitiinge of being magnified. 1 could not discern 
any trace of it with the naked eye; it had three small 
stars in its neighbourhood.” Ile writes again on the 15th, 
that unfavourable weather had allowed of his observing 
the object only on three occasions, which appear to be on 
the early mornings of the 3rd, 13th and 14th, and he con- 
cludes from his observations that it had a slow retrograde 
motion to the south-west. From the 13th to the 14th, 
by cye-estimate, it had retrograded 4’ of arc, and from 
the 3rd to the 13th at most 30% He forwarded to Bude 
at this time a diagram of the neighbouring telescopic 
stars. On December 21 he writes avain that he had 
only succeeded in observing his moving star on ene acdli- 
tional night, that of Deceinber 19-20, when he foun | it 
“ near four stars apparently situate to the westward, abont 
half a diamcter of the full moon below a smaller onc.’ 
Its path appeared directed towards i Leonis and towards 
the ecliptic. Ile adds: “ Of the motion of this planet-like 
star I can now no longer doubt. since I have ebseived a 
difference of ,,° nearly, between its putitions on the 3rd 
and 20th,” [na fourth letter, dated 1802, January 12, he 
infurms Bede that he had seen the star on two liter 
nights, thosc of the rst and 2nd of the same month from 
tih. to r1yh, with many telescopic stars in its vicinity, of 
which he enclosed a diagram, by eye-estimate only, with 
the path of the object. 

Ile mentions that on January 1 the star was even 
smaller than one of the satclhtes of Jupiter, and on 
the tollowing might he had difficulty in perceiving it .n 
close proximity to a star towaids which it was movin. 
On the 5th he could discern only now and then, to the 
right of the star, on the left of which it was situated on 
the rst and 2nd of January, and ata very small distance 
from it, a glimmer, but the star’s former plice on the left 
was vacant. Ile concludes that the object inust have 
been receding from the earth, and might perhaps have 
been more distinct and larger before December 3. 
On the night of January 6 there was no trace of 


‘at. Fle cluses this tinal letter by saying that he weuld 


have gladly learned that some othcr astronomer had 
observed this star and confirmed its motion, and express. 
ing his regret that Bode had not succeeded in finding it. 
On the latter pomt Bode remarks that the weather du in 
December had becn but very rarely favourable for obscr- 
vation, and in the few moments that the sky was cleer he 
had occupied himsclf with his “Seeker” and Dollond, 
partly in giving attention to the neighbourhood of Iluth’s 
star, and partly to the region in which Cercs was expect&d 
to be recovered on her second appearance. He also 
remarks on the imperfect manner in which the star’s 
positions had been communicated to him, but concludes 
that “without doubt it was a distant comet,” and its 
great distance caused it to appear without nebulosity. 
He supposes it on December 3 to have been in Jonvi- 
tude 156° 20’, with latitude 10° 4o’ north, and on January 
2in 154° 207, with latitude 8°50’. Ifuth’s roush dia- 
grams are reproduced in the Berliner Fahrouch, 1805, 
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but thev are on awry small scale, and no two persons 
are likely, perhaps, to agree as to the inferences to be 
drawn fiom them. We may remark, however, that the 
are of great circle between Bode’s extreme positions 
exceeds the length of the path, as described in Huth’s 
Ictters. The following places result from an examination 
of the ficures with the particular view to identify several 
of the telescopic stars entered in the Jarger diagram :— 


, 5 a) . 0 
tSor1, Dec. 3. Longitule ... 157°0 Latitude oe ae Kos 
? oo U4. 3 . 156°7 3 + 8699 

1802, Jan. 1. ye ... 156°2 re + Ol 


Calculations founded upon the deductions from Huth’s 
diagram lad to 10 satisfactory, indecd no probable, 
results. ‘The ordinary formulae fail, but the distance of 
such an object could hardly have been great. 

With regard to the éoxa des of Huth’s observations, it 
is worthy of remark that he wrote several Ictters to Bode, 
while according to his own showing, observations would 
have been very practicable, but for the unusual preva- 
lence of clouded skies; while there is no doubt of the 
looseness with which he gave its positions. 

Next week we shill refer to a similar astronomical 
purzle, or myth, as perhaps some icaders may be dis- 
posed to censider it, 


VENUL IN INFERIOR CONJUNCTION, Mr. J. Birming- 
ham, Millbrook, Tuam, wiitcs.- “Ina careful measurement 
of Venus at the late inferior conjunction, | found propor- 
tionally that the full diameter was no more than 200, 
whie .« perpendicular from centre of line between cusps 
to the hmb was from 145 to 150.” 


Tur AtGus. MEtrors.- The earth arrives at the 
descending node of the third comct of 1862 in the track 
of which the August meteors arc supposed to ciculrte, 
about midnight, on the goth inst. The comet itself is 
distant from the earth 27°8 times the distance of the earth 
from the sun, requiring yet some forty-seven years before 
the aphelion point wil be reached, and it once more 
begirs to approach these pirts of the system. Though it 
wil soon attain a distance from the sun equal to the 
man distance of Neptune, its helocentric latitude is so 
Jaree, there cannot be any near approach to the planet, 
The acccnding node falls not far from midway between 
the orbits of Saturn and Uranus, while as is well known 
at tle opposite node, its path almost meets the track of 
the earth. less than two distances of the moon separating 
them. 


THE KEI GARDIENS REPORT 


ID* HOOKI RS report on the celebrated gardens 
under is direction contains this year some facts 
that will be noted as starting-points in the history of 
scientific prou:ess at Kew. Thus at the outset we are 
reminded that a sum of money was included by the 
Government in the estimate of last ycar for the purpose 
of erecting a new building for the herbarium in which 
will be depositcd not only the unrivalled collections of 
dritd plants, but also the valuable library, MSS., and 
collection of drawings of plants. The great importance 
of a fire-proof building in which to deposit these valu- 
able treasures, cannot be over-estimated. The old house 
once occupied by the late King of Hanover, in which 
the herbarium is now and has been contained for nearly 
a quarter of a century, has become literally crammed ; 
thercfore, both on the score of safety and convenience, 
the ucw building which has been commenccd since Dr. 
Iicoker wrote will be welcomed by botanists of all 
national ties. 

Auotier point in the future history of the Gardens is 
the erection of alaboratory. Dr. Looker points out that 
one of the recommendations of the Comunissien on 
Scientific Instruction and the Advancement of Science 
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was, “ That opportunities for the pursuit of investigation 
in physiological botany should be affoided at the Royal 
Gardens at Kew.” ‘To carry this out, T. J. Phillips 
Jodrell, Esq., M.A., gencrously placed the sum of 1,500/. 
at the disposal of the authorities, out of which the build- 
ing has been crected, and will be fitted with apparatus 
for chemical, physiological, and microscopical work. The 
design for this building, in which we anticipate a great 
deal of interesting work will be conducted, is exhibited 
in the Loan Collection at South Kensington. It is 
pleasing also to note that “the lessons given to the young 
gardeners in the cvening, in chemistry, meteorology, struc- 
tural and economic botany, and upon which the attend- 
ance is voluntary, continue to give satisfactory results.” 
These lessons, with demonstrations from such rich 
collections as those of Kew, cannot fail to impart a 
sound knowledge on those subjects immediately ccn- 
nected with botany, and to prepare the cmployés for 
important pests in India and the Colonies. Many plants 
of botanical interest, as well as cf cconomic value, 
have flowered in the Gardens during the past year 
for the first time in this country, and have been 
figured for the most part in the Rofanical Mavgarine. 
With regard tothe Blue Gum (Ama/vplus elobi/is), about 
which so much has recently been written, Dr. Hooker points 
out that the plant having been so largely distributed and 
planted, will probably prove to be useful in another way— 
that of a timber tree, in countries not too hot for its 
growth. “On the Neilgherries, where Australian trees 
have heen largely introduced, one of the most valuable, 
the Acacear Velrnoriylon, proves to be all but valueless, 
owing to the ravages of various Loranthaceous parasites. 
The Fivalyptus globulis is, however, reported by Dr. 
Bidie to entnely escepe their attacks. He atthibutes this 
immunity to the deciduous baik, the seeds’ (of the para- 
site) ‘thereby being dislodged before they can germmate 
and gain a hold.” Liberian cotice, which is of a more 
robust habit, and produces larger seeds than the Coffea 
wehica, has poeen distributed with uniform success to 
most of the coffee growing countries, forcizn or colonial, 
foremost among them being Bahamas, Bangalore, Barba- 
does, Bermuda, Calcutta, Ceylon, Dominica, Jamaica, 
Java, Madra., Maurittus, Monticrrat, Natal, New Grenada, 
and Kio de Janeiro, 

The introduction into India of the South American 
rubb.r-producins plants has occupied, and is still occupy- 
ing, considerable attention. The successful acclimatisation 
of the Vara rubber-tree (Hevea drasiliensis), as well as of 
the Central American plant (Casfedloa elasté a), is a matter 
of great unportance, affecting as 1t does our future supplies 
of this invaluable substance. Of the pecular and inter- 
esting plant, /yenelea anliscorbutica, or Nerguclen’s Land 
cabbige, Dr. Hooker announces the receipt of seeds both 
from the CHallenecr and Transit of Venus capeditions, 
although, however a numbcr of fine young plants were 
raised, thcy have nearly all since perished, a similar fate 


‘ having befallen those at the Lotanic Gardens of Paris, 


Cape town, and Edinburyh, showing that the plant is very 


' intolerant of warmth. 


In the Muscums where the collections are constantly 
increasing, one new feature is specially noticed, that of 
the separate collection ilustrating vcpetable  tcrato- 
logy and pathology. This collection has rapidly in- 
creased since its formation two years since, and will, no 
doubt, in course of time, prove valuable to students in 
these interesting branches of botanical science, the more 


' $0 as no public collection has hitherto existed of this kind, 


the materials consequently being scattered far and wide. 
The herbarium has been considerably enriched during 
the past year, notably by the collections of the late John 
Stuart Mill, who, besides Its other achievements was 2 
dilizent collector, and a good botanist; also from other 
private collections, as well as those of the Cha/lenser and 


Transit of Venus expeditions, 
\ 
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ON THE CLASSIFICATION OF THE VEGE- 
TABLE KINGDOM* 


I. 


LASSIFICATION is a natural propensity of the 
human mind. If our attention finds itself directed 
to a large number of objects, about which we desire to 
inform ourselves, a desire to economise our labour, or 
even render it possible, at once leads us to’ endeavour to 
throw the asscmblave into subordinate groups. The 
result, and indced end, of this process is to enable 
us to frame peneral statements about these groups 
which cover all the things comprised within them. In 
the case of a naturalist it is desirable that the groups 
should be so constituted as to admit of as many general 
statements as possible being made with regard to tl.em ; 
and in proportion as our classitication allows us to do this 
successfully, we say it is a natural one —-one conformable 
to the order of nature— and such as nature herself would 
indicate it the task were assigned to her rather than 
undertaken by us. 
The question, however, immediately arises, What is 
the cause which biinys about this possession of common 





Pars. 1-5 —Deseloy ment of colonics of Aen tes cama ubescens after] ankester 
( ‘Quart. Journ Mice. Soc ,” 1876, Plate LID ). 


characters by cach member cf a group of or:inisms, and 
renders their natural classificauon possible? We are 
now abie to answer with a very high degree of probability 
of the explanation being the true one, “ that propinquity 
of descent- the only known cause of the siunilanuty of 
organic beings—is the bond, hidden as it is by various 
degrces of modification, which is partially revealed to us 
by our classifications.” ? 

The earliest attempts at classification seized upon the 
most striking superficial distinctions. When Solomon 
“ spake of trees from the cedar tree that is in Lebanon, 
¢Ven unto the hyssop that springeth out of the wall,” it is 
quite evident that mere szze was the point of comparison 
vi ich aided the process of passing them under review. 
ahi the time of Ray and the beginning of the 
beaks nth century the classification of plants into trees, 
bikin 2 under-shrubs, and herbs held its ground, though 
aes ee now better understood than that size, which 

matter of habit and mode of growth, is 


2 Not é 2 ° . x 
es et four lectures delivered at the Royal Institution during February 


and Marnh, 
* Darwin, “Origin of Species,” 4th Ed. p 489. 
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no clue at all to the real affinities of plants. It is easy 

to see in point of fact when we have once grasped the 
principle of descent as the cause of resemblances, tha: 

those characters which are most valuable for classificatory 
purposes, are generally those which are least prominent. 
From age to age organisms may vary in response to the 
changes of the external conditions to which they are ex- 
posed. Nevertheless, underlying the most manifold modt- 
fications, some apparently insignificant detail of structure 
or development will be handed on unchanged, because it 
has never happened to conflict with the stress of existence, 
and such a detail will reveal the story of relationship 
which the comparison of more striking, but really less 
essential (because adaptive) external modifications would 
perhaps completely obscure. 

‘[hus, comparing the two great departments of activity, 
into which the life of plants 15 divisible—nutrition, z.¢., ail 
that concerns the growth or multiplication of the samc 
individual, and reproduction, 7.¢., all that concerns the 
production of a ew individual, while characters drawn 
from nutritive structures (such as branching and tex- 
ture of stems, form of Icaves, &c.), have proved of little 
value, tho:e taken from reproductive structures have 
proved of the highest importance for purposes of classi- 
fication, And the reason is that a plant must hive before 
it can reproduce. The stress of competition is harder 
on the nutritive side of its life than on the reproduc- 
tive. Habit of growth, which is the expression of the 
plant’s attempt to adapt itself to the conditions of exist- 
ence prescribed to it, must vary as the conditions vary ; 
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| Pia 6 ~—Zoog'tca stage of Bacterium rucescens after Lankester (‘' QJuart 


1873, Piate XXLLE ). 
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but the development of ovules and homologous organ» 
comes when the battle of life, so to speak, iswon, Then 
details of structure, and the development of the embryo- 
plants which proceed from them are, at any rate, m i 
great measure relieved from the necessity of undergoing 
adaptive changes. ‘They undergo, no doubt, progressive 
moditications, bat these are comparatively slow and are 
perhaps brought about in part by the correlation ot 
growth, which causes a changing part of an organism to 
effect alterations in other parts which are not at fitst 
implicated in or duectly benefited by the original mod- 
fication, and yet cannot help participating in it because 
the organism must alter more or less as a whole. 

Thus, then, as amongst human beings, whether we 
consider the family or the race, similitude or family like- 
ness implies blood-relationship or community of descent ; 
in all organisms resemblances in structure which are 
constant in large groups or vary very slowly, imply origtn 
from a common ancestor. The real problem of classitica- 
tion is nothing less than to group organisms as we 
should see them grouped if we could inspect the mighty 
family trees of the plant or animal worlds, This mode of 
regarding the facts of natural history is termed phylogeny. 

In undertaking the actual task of classification, we pio- 
ceed on the assumption that as in a tree the twigs which 
form the growth of any one year belong to branches of 
all ages—from the very earliest to the very youngest—the 
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living constituents of the vegetable kingdom represent, 
more or less modified, various successive grades of deve- 
lopment which plants have passed through. Some of the 
branches of the family tree have now no living representa- 
lives, and as to these we must seek for such evidence as 
paleontology affords us. To trace out the family tree in 
all its details must obviously be always a matter of extreme 
difficulty, and may never be completely possible. Our 
Present information does not extend to much more than 





hic. 7.-—Successive stages in development of spores of veast (after Re 


a knowledge of the closely-packed exterior formed by 
the ultimate twigs. We cannot sce very far how these 
persue their course, nor get more than an approximate 
notion of the way in which the main branches are given off, 
Clearly, however, we may assume that organisms have 
in the main proceeded from simple and generalised forms 
to those which are specialised andcomplex. The simpler 
existing plants will therefore be the representatives of the 
oldest forms of all, 

As long ago as 1836 Endlicher divided the vegetable 
kingdom into Thallophyta (leafless plants) and Cormo- 
phyta (leafy plants). The one exhibits the presence, and 
the other, if we may say so, the absence of the contrast 
of leaf and stem. Leafless plants are clearly the simpler, 
and come nearer, therefore, the base of the family tree. 

Now Thallophyta have long been held to fall into two 
great groups—A /ee (tangles), which, speaking generally, 
are independent of organic nutriment, contain chloro- 
phy, and build up the materials of their tissues from in- 
organic materials; /#wagz (thread-plants), on the other 
hand, are wholly dependent on other organisms, which 
they feed on, either living or in decay. J*ach series 
ranges from the very simplest forms which it is possible 
to conceive endowed with life, up to others which display 
a very complicated structure. Nevertheless there 1s a 
remarkable structural parallelism betwcen them, and it 
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Fic, 8.—Germination of yeast-spores (after Reess). 


seéms probable that the Fungi do not possess a con- 
tinuous line of descent ot their own, but that they 
are an assemblage of reduced or degraded forms 


which have abandoned the business of food-manufacture, | 
and appropriate their nutriment more or less ready made, - 


and which correspond to different points in the line of 
descent of Alge. Zhallophyta, therefore, disregarding 
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processes into four classes :~-I1. Protophyta; 2. Zygo- 
sporex; 3. Oosporex; 4. Carposporea, 

PROTOPHYTA consist of excessively minute plants only 
visible to the naked eye when aggregated together in 
considerable masses. Thcy consist of minute particles 
of protoplasm often no larger than a human red _ blood- 
corpuscle or much smaller, which are usually in- 
vested with a covering of ccllulose, sometimes, however, 
very hard to distinguish. The protoplasm is homo- 
geneous and without a denser portion or nucleus, but 
may contain minute particles, and even watery globules. 
It is either quite colourless or contains chlorophyll more 
or less masked with othcr colouring matters. Multi- 
plication is cffected by the fission or bi-partition of the 
protoplasm of one individual or ccll. This frequently 
takes place in a single direction only, so that the new 
individuals more or less adhere together in a linear 
series. The cellulose investment or cell-wal! is apt to 
pass by the absorption of water into a gelatinous condi- 
tion, which may even form a kind of matrix in which the 
individual cells seem to be imbedded. Two groups de- 
serve especial attention, ScA/somyceles and Saccharo- 
mycetes. Both are destitute of chlorophyll, and so are 
dependent for their nutriment on materials elaborated by 
other organisms. In obtaining what they want they set up 
incidental chemical changes and decompositions, Thus 
sacteria bring about pufreficzon in fluids containing 
nitrogenous matters, and yeast produces fevmentation im 
saccharine solutions. 


Fic. 9.—Formation of spores of Mycateruea vind (after Cienkow: ki). 


When any fluid capable of undergoing putrefaction ts 
exposed to the air at a temperature of about 30° C,, it 
speedily loses its clearness and becomes turbid and 
milky. This is usually due in the case of vegetable 
infusions to the presence of immense numbers of a minute 
organism known as Jiacterium Termo, Other forms are, 
however, met with, and according to the nature of the 
fluid, one or other seems to get the upper hand and pre- 
dominate, They vary in shape from a mere rounded 
speck (ss$sa in. in diameter) to elongated rod-like bodies 
sometimes rolled into a short spiral. The rod-like forms 


| exhibit free movements which in the larger are obviously 


| 
| 


due to the presence of a cilium at each extremity, and are 
probably so in all. oe ee 

The life history of the Bacteria 1s still imperfectly 
known, One striking kind has been studied from mace- 
rating pans by Prof. Lankester. It exhibits a great 
variety of forms, but all are tinged with a_ peculiar 
purple pigment, and it seems probable, thercfore, that 
they all belong to the same specics, and that the 
different phases are due to diversitics in the condition of 
development or culture, This, if true, would apply to 


- other series of forms which are colourless or tinged with 


the cross division into Algze and Fungi may be classified | 


afier Sachs,’ and mainly according to their reproductive 


2. as i en | or ores. Or? cs wr. « ari 9 


other pigments. In one condition the Bacterium is ina 
kind of resting condition (Fig. 1), and is a mere microscopic 
spherule of protoplasm. This gradually granulates (Fig. 2), 


4 ug. 3> 1876| 


and the protoplasm aggregating about the new centres, 
the spherule by successive stages (Figs 3 5) reaches a 
condition in which it forms an assembl ze of individuals 
held togethe: by their gclatrnous investments These 
vrgregates breik up, and the individuals disperse Their 
subsequent dezree of clongation varies, but a biscuit- 
shaped form is a common one Like other Buicteria 
they divide repcrtedly, and ultrmately accumulate in 
masses at the bottom of the fluid or on the surfice in 
reticulated arrangements (Fig. 6), which aic sufficiently 
permanent from the adhcsion of their gclatinised coats 
(fooglx1 stige) [he pttallelism which these processes 
possess with those of higher forms of Al,. will be 
alluded to hererfter [hc whole of the ScAz omycclces or 
Bacteria appcar to be reduced 1cpiesentives of the 
Oseellatorua, a group of Piotophyta which possess the 
chlorophyll which Schizomyvcetes have lust hey have, 
in addition, a peculiar bitish tint, and this may be recog 
nised in Bactertum Icrmo 

Lhe Sachaomye / s must be dismissed very briefly. 
Yeast (Sachuomjsects cre esta), consisting of pile 
spherical culls about ' im in diameter, 1s the type of 
the group, ind multiplics, not ke Bacteria, by fission, 
but by the buddin, out of new individuals from dilfcrent 
poirts of the pircnt ccll these often formi 2 a sbort chun 
by  xepetition of the process, but being Slasess ed 
detached by constretion Undcr conditions unfivour 
able to giowth, a» when the ycast 1s cultivited on slabs of 
moist plister of Pants, beside zrowth by extcrn u extension, 
there 15 also iu proc ss of internal segmentation of the 
}rotoplism (first ohseived by Recess) — Lhcse two modes 
of reproduction may be compired to the two which tthe 
place in Art ssusirvulescens The Jitter of these in the 
case of yeast re ults (Fiz 7) m the massing of the proto 
plism into four spores which are finily sct free by the 
uisruption of the parent cell wall) Lhey germinite when 
put into 1 favour wbl flud, and reproduce chains (11, 5) 

[he ferment of wine (1/1 ofma ins), besides other 
points of dumaicnce produces cylindrical inste id of spheri- 
cilcells These also ve rise to spores (fiz 9) by in- 
ternal segmentation Wi io Litisti ton Dvir 


(Lo be contented ) 
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Mi LFOROLOGY IV FIPAN! 


{ACH of the numbers of Mt McV\ern’s public ttion 
gives the tirduly observitions cf the various 
meteorolosm al cl mens tor tive divs, beyimning with 
Deecmbca 2, 1575, with the meins and extremes for eich 
of the five diy periods = [he obseivitions in t reductions 
of cach shuct have been mide with yreat fulness and 
ciscrmmin «tion, and we hope Mt: McVean wil soon be 
1u a posit on to extend his system of obse1vition to more 
places than Toke, so is to give the diti for the deter 
mination of the mcteorology of Jiupan, which, fiom its 
rclitions to the continent of Asia ani occ in currents, 

presents miny points of greit and pecultir in crcst 
The data discussed in Stiff Commander Jizards “ Con 
tribution to the Mctcorology of Japin” hive not bren 
obtuned through the observing statt of the CA Who, 
but from records Icnt by the Superintendent of Jap u ce 
Tighthouses and Buoys ‘They consist of observ itions 
of the barome cr, thermometer, rain zauye, wind and 
Weather, as made at twelve hghthouses, two hzhtships, 
and at \cdo, the mcnthly averagcs of which are repre- 
sented on four diayiiums, lhe barometiic and wind 
rcsults are besides shown, by isobars and arrows, on 
el de Smul maps for the different months of the year 
© Meteorological Committee publish, as in appendix 
Jap an erehons taken it the Imperial Meteorological Obscivat ty 1 kes 
23 — Contribution zee a a ee Surveyor in Chief Nd 1 to 
corology of Japan by Stiff © mimander 


1 H divard HM S 
CA 2 
Meteorologic ul Commuttee, Offical No Hy OOP EAN Ce nen ene oe te 
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to the piper, 51x closely printcd pages of tabular matter, 
giving the results of obscivations made in the seas of 
China and Japan, deduced from registers kept for the 
M<cteorological Office 

[he winds arc, perhips, the most valuable part of the 
piper, is showing the variations of wind with season at 
different places on the coast, thcy arc, morcover, in 
gencrail accordince with what wis previously known of 
the meteorology of Jipin The ran results are in- 
tercsting, but thcy would have bcen morc vilu thle if the 
position of the gauges had becn stitued Tiom the 
necessarily faulty position of the thermomncters, viz , “in 
the gallery outside the lantern in the 11 and shade ’ the 
averages of temper ituies cin only be te, arded a roushly 
approwimiate Thus itis ciftiult to see how, if the mein 
tempera ure of July be 76 5 at (edo, it is 54 6 at 
Naz 1sah1 

The birometricil results cin be rec irded with nothing 
but astonishment In the winter montus the mean pressure 
decreases from the 1sobir of ,0 30 Inches, which skirts 
the south coist to the 1 obu of 30 fo inches, which passes 
throucsh the centre of Japin, the he of the isobar, being 
from ibout WS W to! NI With this distribution of 
pressure, all mcteorolosical observation would lead us to 
cxpect the prevailing winter winds of J2ipin to be south 
westerly ihe observations, on the contrary, sho v the prc 
viling winds to be nottherly, in other words, thes tre in 
dirt ct opposition to buys B Jlot’s liwot the winds Insum- 
mer the results are stillinorc extraordiniuy Inthese warm 
months pressure incrcases from the sei coist mland 
Trom \edo westward to Sikok, v distance of about 3,0 
mics the he of the 1sohers 1 from about WS W, to 

KENT othe bihest iobu bens the most northern 
Trem this dispost ton of the isobirs th = liws estab ished 
by meteorolo,v would leid us to expect rortherly winds 
Ob ervation, however, shows on this put of Jipin the 
prev uling summer winds to be southcly In this season, 
also Buys billots liw of the winds 15 viol ited 

The disci sion of this papa, thareferc, teaches us that 
if we stind with ow bik to the wind mm Jfipain, the lov 
buometer is on our cht, whilst ever,where elo in the 
noithein hemisphere from which we h ve obseivations 
the low birometer is to our left 

Lut this is not all In August the mein pressure at 

32 and ser kevel at Sigami (ut N 35 6, long } 139° 41) 
IS 29 371 inches, and in the sume moth at Ycdo (Lat 
N 35 41, long J] 1,9 47 the mcin prrasure its 29 931 
inchs These plices which wre about thnuty three miles 
ipirt, huve v difference io ther mein atmosphere pres 
sure for Au,ust of 0560 uch, thus suain, ad gradient in 
He mean prossave 1M Au,ut of an mch in sity nules 
So fir as we ate awire the scepest ridient yet noted at 
any time in this country wis an inch m sc erty two miles 
during the I dinbuysh bhuricine of January 24, 1565—a 
gridicnt accompimed with a wind which threw down 
solid misonry, and horses as if they bid been “yointless 
pieces of wood ’( zou Scot fet Sec, vol 1 p 177) Japan, 
howevci, presents us, in the wt ove results, with an aw r 1% 
summer gradiunt which, while it excecds the waremum 
plidient attuned dun, the TF dinbwgh hurricane, ts 
iecompanied only with delightful breezes as the prevailing 
summer winds of its co ists 

Most meteorologists will perhaps be inclined with us to 
Iet then notions regirding ictal movements remain un- 
disturbed till it appears whether thes? results may not | 
hive sprung fiom extrioidinanily constructed or dis- 
ordercd instruments, or even, it my be, clever manipula- 
tions, 

While allowing that the author of the pape, who does 
not appear to be fimiliar with whit has been done in 
meteorology im 1ecent years, his discussed the materials 
before him with some ability, we c in only express our regret 
that the Meteorologic1l Committee have authorised the 
publication of the paper in its present shape, and included 
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it among their twenty-eight publications marked “OFFI- within sfgg part. The instrument scems likely to be of 


CIAL ;” and the more so inasmuch as its teaching directly 


the preatest use both to ordinary surveyors and to those 


tends to overturn the rules which guide seamenin storms _ who have to carry on extensive topographical operations. 


and hurricanes, as well as the first principles of atmo- 
spheric physics. 





ere 


GENTILLI’S TACHEOMETER 


MONG the instruments exhibited in the South Ken- 
sington Loan Collection is one likely to prove of 
great use in survey-making; it is the invention of M. 
Gentilli, an Austrian engineer, and its main purpose is to 
accomplish rapid surveys (hence its name) of difficult 
country. Not only does it survey the ground, but it pives 
the height and distance of every point surveyed. The 
instrument itself differs little from an ordinary surveying 
telescope. A vertical Icver, 1, is attached to the axis of 
the telescope by means of a screw, ( (in figure) ; this lever 
moves the axis through a given angle, which can be exactly 
adjusted by means of the two stovs, Bn’, opposite the free 
end of the lever. The points to be surveyed are marked 
by a surveying staff, on which are shown in a manner to be 
visible at a great distance, very minute divisions of a foot. 
The telescope is pointed to this distant staff of which it 
measures : (7) the horizontal angle of position, (4) the ver- 
tical angle of elevation, (¢ the distance of the instrument 
from the staff. It is the accuracy with which this last 
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datum can be read that is accomplished by the peculiar 
mechanism of Gentlli’s instrument. As an example : 
Suppose the staff marked with divisions, to have a scale 
of 2 feet, on which feet, inches, and eighths of an inch 
are shown. The telescope is directed to the top of the 
scale, of which it gives the horizontal and the vertical 
angle. it is next directed downwards by the screw toa 
fixed stop, and there it reads on the staff, say 10 fect 
5 inches below the former reading ; that distance on the 
staff is 1,000 eighths of an inch, and tells us that the staff 
is 2,000 yards off. In short, the greater the angle through 
which the telescope is moved, the greater the distance 
and vice versd, Gentill’s telescupe reading the distance 
and giving it cxactly as read, without calculation of any 
kind. The mechanism is so precise that the telescove 
can be moved through any given angle and restored to 
its original position with almost perfect accuracy. Prac- 
tice has shown that the distances so measured by a small 
instrument of only 40 magnifying power are correct to 
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THE RADIOMETER IN FRANCE 


LTHOUGH Mr. Crookes’s apparatus was described 

in a few French papers at the end of last year, the 

novelty of the phenomenon has prevented physicists from 

paying due attention to it till within the last three months. 

But now the subject has been brought before the Institute 

and a number of experiments have been made or are 
being contemplated which are deserving of notice. 

The first apparatus in Paris were procured from London, 
and also from Germany by Geisslcr ; but now they are 
exported from Paris. There are in Paris not less than 
three makers— M. Gacffe, M. Alvergniat, and M. Saleron 
—who are daily selling the apparatus, so that the instru- 
ment will soon become common in all laboratories in 
spite of tlie price, which is about 25 francs. 

M. Fizeau, the well-known physicist, has stepped 
forward to defend the theory of air-dilatation, The most 
formidable objection was proposed by M. Ledieu before 
the Institute. This mathematician ins‘sts upon the grea‘ 
fact that in the air at the ordinary pressure the blackeneu 
plate is attracted instead of being repelled. He says that 
there is a decided opposition between these two pheno 
mena, and that at a certain pressure the radiometer 
cannot move at all. I do not know whether the experi- 
ment has been actually tricd. The best plan for invest- 
gating the question is to construct radiometers in different 
gases, carbonic acid and hydrogen, which I intend to do. 
If the 1otation is produced merely by duatation of the 
residual gas the motion must be quicker in hydrogen and 
slower in carbonic acid, owing to the difference of con- 
ducting power and mobinty. But even then it remains 
to account for the inversion of rotation. 

Sometimes the radiometer rotates in an opposite direc- 
tion without any apparent cause operating upof it, In 
investigating the question I demonstratcd very simply 
that this is because it emits heat. To obtain inverse 
rotation it is sufficient to leave it for some length of time 
exposed to the rays of the sun, or to the radiation of a 
furnace, and to plunge 1! in a vessel full of cold water. 
The effect is inmediate, the inversion takcs place almost 
instantly ; but the real quantity of heat accumulated in 
plates being very small indeed, the inverse rotation 15 
accelerated for a few seconds, and diminishes at a very 
rapid rate. In less than half a minute the radiometer stops, 
and direct action of the rays causes it to rotate ayain In the 
direct way if the vessel is of glass and transparent. The 
same experiment can be made in the shade, but it requires 
more Caution, as the inverse action is less powerful, and 
the light can operate with sufficient force to continue the 
rotation in the normal direction, in spite of reverse force 
produced by refriseration. But even in these cases it is 
possible to perccive a diminution in the rate of rotation. 
The radiometer falls to a rate which is smaller than the 
final one, and suffers a visible augmentation after a tem- 
porary diminution in the first instance, 

M. Alverzniat exhibited, at a recent sitting of the 
Société de Physique, a double apparatus to demonstrate 
that the position of the blackened face determines the 
direction of rotation. The following cxperiments can be 
made with a radiometer with both plates blackened, and 
illustrate the same fact with grcater simplicity if the half 
of the transparent sphere has been previously blackened. 

If the blackened hemisphere is perpendicular to the 
rays, the radiometer will remain motionless ; but in an 
oblique direction it will rotate to the left or to the right, 
according to the inclination of the incident rays, The least 
surplus in the quantity of light or heat received by any 
influenced surface will rotate the apparatus in the direc- 
tion of repulsion. 
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mM, Salcron madc an experiment suggested by M. 
Ledieu, and which is a consequence of the fact above 
mentioned, If the light is received alongside the axis, 
the radiometer rotates, The velocity of the rotation is 
not yct in our hands. 

The reflection of the light on the glass creates a dis- 
turbing force, as it is casy to show by the following expcri- 
ment, which I made before the Academy of Sciences :— 
The bulb of an ordinary radiometer being half blackened, 
the rotation takes place in the same direction, whatever 
be the position of the blackened hemisphere, but at diffe- 
rent rates. With the light falling on the white side, the 
rotation is reduced to about !, and about } when falling on 
the blackened side. Both numbers give exactly 1, 7c, the 
regular number of the translucid sphere, Consequently, 
I suppose the reduced rotation to be produced by the 
light reflected on the glass by the blackened surface, 
which light adds its effects to the light filling directly on 
the said blackened surface. This theory is in conformity 
with the well-known fact as stated by Crookes, that light 
A+t+light B gives one cffect A+B, whatever be the 
respective situation of the lights on the circumference of 
a circle whose centre is the radiometer. I have no doubt 
that, by silveriny the blackened hemisphere, which cn- 
larges the reflecting power of the interior, the velocity 
of cither rotation can be enlarged. 

These remarks explain facts that, according to the 
dilatation theory, are a mere impossibility, the rotation 
in the same direction when a ray of light falls on the 
black or on the white side. These eaperiments can be 
made not only with a white or a black radiometer instead 
of alternate, but also with entirely transparent bulb, if 
light is predominant in one direction. 

The difficulty in using the radiometer as a photometer 
is in the velocity of the revolutions. M. Gaiffe con- 
structed for ine a radiometer with a graduated screen 
which was in operation at La Villette Gas Works, and was 
sent to the lighthouse experimental establishment. Un- 
fortunately that instrument reyuires a heliostat ta send 
the rays into the apeiture. Under that limitation the 
Instrunent works well, as the scale of proportion has 
been very casily established, 

That reduction can be tried with a greater simplicity 
with a differential radiometer with plates differently 
coloured, the left with blue and the right with gicen or 
red. The rotation will be cqual to the difference of 
rotating powcr, as deionstrated by the radiometer with 
both sides blackened, T suppose that white-blue + bluc- 
black will give almost exactly the number of white-black, 
and that the rotating force might be so easily fragment- 
ised, Kya graduation all these different radiometers can 
be compared with cach other. 

Some of these radiometers are being constructed ac- 
cording to my sug,estion by M. Guaitfe, and will be pre- 
sented to the Academy as soon as the aforesaid theory 
shall have been demonstrated experimentally, 

W. Dt FONVIELLE 
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PROF, STELRE’S ENPEDITION TO THE 
PHITIPPINES 


T may interest zoologists to know that an American 

. gentleman, Prof. J. B. Steere, of the University of 
Michigan, has recently returned from an expedition to 
the Philippine Islands, bringing with him large collec- 
“ions of natural history objects. ‘he birds he has sub- 
mitted to me, and Iam now engaged in preparing a 
mMemMolr on the collection, which seems to be one of the 
ree iMportant ever made in the Indo-Malayan Islands. 
ie AG great difficulties which meet the tra- 
ate cee hilippine group, and notwithstanding severe 
Ae ee Dr, Steere cxerted himself with great 
energy, And as he visited many islands in which no pre- 
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iach oe cver bcen inide, it is not surplising 
at iany Novelucs occur in th one he has now brouvht 
over to England for description, i 
Leav.ng Hongkong for Manila, in May, 1874, Dr. 
Steere crossed the Island of Luzon by way of Mauban 
and Lucban to the Pacific, passing some time on the 
mountain of Ma-hay-hay, near the Laguna de Ray. 
July he went by steamer to the colony of Puerto P 
on the east side of the Island of Palawan, where he stayed 
a month, Fiom thence he crossed to the IMand of 
Balabac and renmviuned a month, afterwards Visiting the 
south-east corner of the Island of Mindanao, and re ting 
fora month and a half at Zamboarea and the Indian 
village of Dumalon in the same province, The Idand of 
Basilan, lying between Mindanao ani the Soatao eroup, 
was next visited, and here he stayed two wecks, atter 
which he returned to Zamboanga and thence to Manila. 
In the month of December he agaia went south, stopping 
at [lo Ilo, on the Island of Panay, and visiting tue moun- 
tains in the intcrior. After a short stay at the nuivhbour- 
ing Island of (:uimaras he crossed over to Nezros, 
journeying on horseback round the north cnd of the 
island: thence in a native boat he traversed the sea to 
Zebu, which he crossed, till he arrived at the town of the 
same name, wherc he took horse again and rode south- 
ward, crossing the island oure more and passing over the 
strait to the town of Duinacucte, on the Island of 
Negros. Dr. Steere then went back to Zebu and crossed 
to the Island of Bohol; after passin: round part of this 
island he returned to Zebu and afterwards to Maunih, 
where he visited the Neyritos on the north side cf the 
Bay of Manila, leaving finally in April for Singapore. 

Full descriptions of the new species will shortly be 
prepared, but meanw tile T cannot avoid diuwing attention 
to one or two of the most remarkable forms, chiet 
swourst which wil be the following :— 

Liwovlenius Ste tt, Sharpe. Unlike any other member 
of the Jv yheniadc', no species of which was previously 
known to inhabit the group. It has a prey back, whute 
collar round the neck, the head and rump 4 ep purplish, 
the tail chestnut ; wings black witha yellow bar across 
the secandanies, White on the mnermoost ; sides of face 
and throat black; rest Gf under surface white. The 
male ditfers im baving the uncer suiface purplish red, 
Hab. Butsiiin, 

Phyllornts palawenens?s, Sharpe, epparently different 
from every other Piydlornes by reason of its )cllow throat, 
green under surface, and bluc-cdged primari.s. There are 
other differences, but the above seems to be acomb'n won 
of colouring vot met with in the other species. Hab. 
Palawan. 

Mrahyurus Steere, Sharpe. Green with a black head ; 
shouldcrs and a band across the rump bright cobalt ; 
tail black ; below veiditer blue or hght cobalt, the throat 
white ; centre of the abdomen black ; vent and under tail- 
coverts crunson, lab, Dumalon, Mind inzo, 

It is, however, amony the sunbirds that Dr. Stecre 
scems to have discovered the most curious novelties, as 
will be seen from the followin,: birds :— 

Ethepyea magnifica, Sharpe. resembtss 2/6. fla vestriata, 
Wallace, from Cclebes, but is larger, with a strong) bill, 
black belly, and is at once to be told by its Llack under- 
wing coverts. Ifab. Nevros. 

Athopyga Shelleyi, Sharpe, like 72. daty.é, and . 4. 
vouldiu' MM appearance, but without the Jongated tuil, and 
distinguishable at a glance by the entirely yellow under- 
surface, streaked on the breast with scarlet; the throat 
is yellow, bordered with a double moistachial line of 
scarlet and steel blue. Hab, Palawan. 

Ethopyga puke visi, Sharpe, a small species, pro- 
bably genetically distinct. Above vave-green, with a steel 
blue frontal patch, and streak over the car-coverts ; 
wing-coverts, upper tail-coverts, and tail, metallic stccl- 
green ; rump ycllow ; wings olive ; under-suifice entirely 
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bright yellow, with a spot of vermilion on the lower 
throat. Hab. Basilan. 

Aradkucthera adilutter, Sharpe, resembles A. fongiros- 
fris, but is distinguishable by its brown lores and by the 
ashy whitish colour of the entire under-surface, only the 
flanks being slightly washed with sulphur-ycllow ; pectoral 
tufts orange-yellow. Hab. Palawan. 

Diicum dorsale, Sharpe. Looking at first sight like 
Prionochilus percussus, Temm. Blue-grey above with a 
conspicuous dorsal patch of orange-scarlet ; underneath 
orange, palcr yellow on the throat and abdomen. Hab. 
Palawan. 

Dicwum hypolucum, Sharpe, of the same group as D. 
retrocinitum, Gould, but plainer coloured, being entirely 
black above, and cntircly white below (¢). Hab. 
Basilan. 

LMeeum fematestictum, Sharpe, also of the same 
group as the preceding. Llack above, white below, the 
centre of the body bright crimson, with a black band 
across the fore-neck. Hab. Guimaras, 

RK. LOWDLER SHARPE 


SCIENCL LV GLRILANY 

(Frenta Geritan Correspondent) 
IENROW SRY, who several years ayo made some exceed- 
ingly mterestmy communications on the low organisms 
known as Monads (loete fur Wr rescopische cin vloriie, 1. 1565), 
has recently contitbuted more akditional information regarding 
them and allied organi-ms (s/a2, x11. 1875) To the lowest 
order of plants belong the Wysxom)ycetes, which, in the complete 
state, fo.m protoplasmic nets, pamed plasmodia. Cinhkowsky 
foun! such plasmoJia in fesh water, which fed themselves by 
sucuon ¢f alea 3; on passage into the resting state, they fell 
asunder into several cysts, and (what is de-erving of special 
attention), by the release of small portions from ther mass, pro- 
duced auwha, ac, self-supporting individuals, which creep about 
by means of p.cudopodia, and which have hitherto Leen re- 
garded as independent apimal organisms, As this phenomenon 
lias also becn observed in cther plasimadia (Brefeld), it is not 
improbable that very many amo-ba do not represent independent 
forms, buf t¢long to the devetopment cycle of other and plant- 
like form. C2 74790 enfastonmm, an organism which oatands 
very near the antmals named Actinophrys, 15 transformed while 
under the covering glass, into a swarmer (,Warmspore), and 
When scveral ia lividuals are connected, or one enter, on the 
process of division, there arise as many swarmers as there were 
part. Though this formation of swarmcr, there appears 
Heliozoa, which group helones to the Actinophrys, closely 
related to Monacs, o1 those Jowest: organisms which have been 
claimed both by soologists and botanists as objects belonging to 
them. Among the Monads, Cienkowsky observes various cn- 
cystments, divisions, and colony formations; but the moot 
remarkalle of such processes is that in Jflofphs y's slercored, an 
extremely small cell-like organism with a ycllow spot, and 
psendopodia at two opposite ends of the body. These little 
bodies, observed in moist horse-dung, multiply by division, and 
form ly union of pscudopodia, long strings in which separate 
individuals can glide to and fro. In several of the organisms he 
exanuucd, Cienkowsky was able to observe the taking up of 
solid food by suction of alzaw., Thus the boundary lines, which 
it has so lone been usual to diaw between plant and animal 
organisms, and between the individual groups of those lowest 
forms of life, appear more and more illusory, and the supposition 
is recommendea of a common lowest kingdom of organisms, 
that of Protista (ITacckel), out of which animals and plants have 
by degrees been differentiated. ; 
The Amphioxus, that remarkable animal which, by its posi- 
tion at the lower end of the series of vertebrates, is become 
much hetter Lnown, even among the laity, than most of the 
other vertebrates, enjoys no less the continual attention of ana- 
tomists. Among the various recent works which have had Am- 
phioxes for their subject, one of the most compr. hensive is that 
of Langethans (relia Jur Alierasc. cinatomic, xii. 1875), from 
which I take some gcncrally interesting data. The Amphionus, 
it is known, is so imdiffersnt in the fore-end of its body that 
opinions as tu the extent to which it is to be regarded as a head, 
and what parts of it are to be compared to the characteristic 
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parts of the head in other vertebrates, are still ever at 

with each other. J'specially does the fore-end of the 
nerve system reccive various explanations, and Langerhans has 
set himself to determine more precisely its anatomical relations, 
The entire central nerve-system is a regular tube which only at 
the fore-end is somewhat enlarged. ‘his part, therefore, ‘has 
been named the brain, but it has been compared now with this 

now with that, part of the brain of other vertebrates, according 
to the determination of the nerve proceeding from it. Now 
Langerhans shows that from the brain proceeds one pair, and 
somewhat further back a second pair, of nerves, which are dis- 
tinguished from all other periphcric nerves, in that some ganglion 
cells are interposed in their course. They can only, therefore, 
be denoted as special brain nerves. Further, there is the left 
side extremity of the brain in front, the point of which is con- 
nected with the olfactory cavity, and which, as a hollow pro- 
longation of the brain, can only be compared to a bulbus olfac- 
torius, while the pigment spot referred to as an organ of sight 
lies also not outside of the brain (Ilasse), but in its front wall 
(W. Muller), The fore-end, accordingly, of the central nerve- 
system of the Amphioxus, as far as behind the roots of the second 
nerve pair, is to be compared with the entire brain of other verte- 
brates, not with separate parts of it. Further, of the two higher 
organs of sense of the amphioxus, the organ of smell is allied to that 
of other vertebrates, the organ of sight tothat of the Ascidians, 
whereby the relation between these latter, the Amphioxus, and 
the vertebrates, is confirmed. As to the significance of the body- 
cavity of Amphioxus, Langerhans is not yct very clear, and only 
the history of development can give satisfactory information 
regaiding it. Mle found, however, that in this cavity lie not 
only the organs of sea, but also excreting glands, which may he 
revarded as kidneys ; so that the space appears, at least physio- 
logically, as the ventral cavity. Those glands which F. 

Muller had alieady observed, occur in peculiar folds of the 
epithelium of the ventral cavity, so that the eacretion takes 
place directly into this cavity ; a structure which is repeated at 
least in the embryonal organs of cxciction of Amphibia (Croette). 

The sex organs of the Amphioxus are at first quite similar for 
both sexcs, and placed indifferently ; they arise from a thick- 
walled bladder, composed of quite homogencons cell, in the wall 
of the ventral cavity. At the time of seanal maturity, these 
indifferent cclls are transformed cither into semen-furming 
elements, spermitoblasts, or simply grow into eges. Langerhans 
met with both sexual products in the same organ, so that perfect 
homology of these is established for Amphioaus, as Goette and 
Semper have previously affirmed it for Amphibians and Sela- 
chians ; and the hypothesis of hermaphrodiasm as the original 
form of the sex organs must be rejected After demonstrating 
for son.e other oryans and tissues, the agreement of the amphi- 
oxus with other vertebrates, especially with Cyclostoma (and the 
hitherto doubtful presence of blood-capillaries in the former is 
confirmed), Langerhans comes to the conclusion that, in oppo- 
sition to the view advocated by Scinpet, who disputes the 
affinity of Amphioxus tu the vertebrates, such an affinity appears 
indubitable, fron: most of the anatomical relations. 
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NOTES 


A NUMBER of highly interesting excursions has been arranged 
in connection with the meeting of the French Association at 
Clern.ont. One day will be devoted to a visit to the argent- 
ifvrous lead-mines of Pontgib wid, the lavas of Volvic, the town 
of Riom. There will be a second excision to Tssoire, “ cele- 
brated for its college and its caldrons,” wrote Voltaire ; there 
will be a visit to the grottoes of Sonas on the same day. There 
may also be a third excursion to Thiers, the cutlery and paper 
manufactures of which are of interest. A last excursion, con- 
sisting of a visit to the thermal stations of Mont-Doie, Bour- 
boule, and St. Nectaire, has somewhat tried the ingenuity of the 
local committee, as it will be difficult to get conveyances enough 
to carry the members to these somewhat distant points, But no 
doubt, as we said Jast week, the great attraction of this meeting 
will be the inauguration of the ob ervatory on Puy-de-Déme, 
which amid many difficulties has been estal lished by M. Alluard, 
Irom the elevated summit, 1,480 metres, may be seen the fertile 
Limagne, the hills of Forez, the peaks of Mont Dore, and all 
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the chain of the extinct craters of the Déme Mountains, which 


run from south to north, having Puy-de-Dome in the centre, 


Tire livery of the Musician’s Company, with the frcedom of the 
City of London, was appropriatcly conferred on Sir Ilenry 
Cole, at the dinner on Tuesday. In presenting the honour, 
the Master, Mr. William Chappell, F.S.A., traced Sir Henry’s 
career with deserved appreciation. Sir ITenry was educated at 
Christ's Hospital. His first public service was as assistant-keeper 
of the Public Records, where he paved the way to the establish- 
ment of the General Record Office. A second public service was 
the energetic assistance rendered by him to the establi-hment cf 
penny postage. Ile gained once of the four prizes of 100/, offered 
by the Treasury for suggestions to develop Sir Rowland Hill’s 
plan, and continued his aid to Sir Rowland until his object was 
fully attained. Ile had himself accepted the office of Secretary 
tothe Mercantile Committee on Postage, and was thus instru- 
mental in furthering the success of a measure which he had helped 
tocarry. Sir Henry’s services to Art and Science in this country 
are well known to every onc. The exlubitions of art manufac- 
tures which commcnced about the year 1846, at tle rooms of the 
Society of Arts, were projected and organiscd by Str Tenry 
Cole. These annual displays were designed to lead to national 
exhibitions of arts and manufactures every filth year. The first 
of this scries would have taken place in 1551, but the plan was 
developed into the great exhibition of that year. Mr. Cole was 
one of the ¢accutive committee of that famous and most success- 
ful exhibition, and received the honowr of Companionship of the 
Order of the Bath at its concluson. Tn the following year he 
was invited by the Government, through Eail Granville, to 
improve the system of the schools of design, and he wa, thus 
mstiumental in establishing the Science and .\rt Department, of 
which he was at fist senior secictary, and alferwards in.pector- 
general, “Po the pecuniary success of the ercat cvlubition in Hyde 
Puok, which sprang out of Sir Hlemy Coles projection of cue 
ot more limited character, we atc, «os we showed in a iecent 
article, mainly indebted for the present mapnificcut estab. 
ishments at South Kensington. Tn 850 Sir PTIcnry was 
ippointed General Superintendent of the South Kensington 
Museum, and also acted as Secretary of the Science and Ant 
Department, under the Committee of Counal on Education, 
In this capaaty we know that he created, or was clurectly ic- 
epousible jor, the system of Science and .\it Schools which by 
general consent are achnowledged to have done so much good 
alivady for tke country. In 1873 he retired fiom office at South 
Kensington, after fitty years of public scarvice. Sir Tletry's 
services were achnowledged by her Majesty in conferring on him 
he rank of Knight Commander of the Bath about two ycars 
after his retirement, ‘The last honout which has been confetred 
upon him is most appropriate, as we have aad, and assuredly 
well deserved. 


On Tuecday a deputation from the British Medica] Asso- 
ciation waited on the Tome Secretary for the purpose of laying 
before him several reselutions recently pa-scd unarmously 
at a meeting cf the medical profession in London, On he- 
half of the deputation Dr. Hutchison handed in the fol- 
lowing resolutions :—Ist. Proposed by Dr. Andrew Clak 
end seconded by Dr. Pavy, ** That this meetmg, although 
Sully Tecopnising the improvements in the Pill of Lord Cai- 
varvon, is still stiongly of opmmion that should it become law 
the progicss of science would be most serionsly hindasd, and 
the interests hoth of animals and man much piejudice 1? 2nd, 
uaa by Dr, Barnes, and seconded by Dr, Wm, Adams -- 

rat this Meeting would ure upon the promoters of the Bill 
that tegislation On this subject should be abandoned for the pre- 
seul BeSStOE/? 31d, Proposed by Dr. Stewaut, and seconded by 
Mr. Ernest Mait—'rhat in the event of ats luine thougke 
mecessary for proposed legislation in the future, this meeting 
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would Suppest, as an alternative measure, first an Act for the 
simple registration of persons licensed, and secondly by the Act 
dealing with the whole subject of cruelty to animals.” Mr, Cross 
accepted the resolutions in question, and thanked ihe deputation 
for the expression of their views. A Jong and technical discus- 
sion on the various clauses of the Till ensued between the Ifome 
Secretary and the deputation. 





EARLY this year there was, organised at Poston, U.S., an 
‘Appalachian Mountain Club” for the advancement of the 
interests of those who visit the mountains of New lungland and 
adjacent regions, whether for the purpose of scientific :esearch 
or summer recreation. The Club will carry on a systematic 
exploration of the mountains of New England and adjacent 
regions, publishing its results from time to time, and will collect 
books, maps, photographs, sketches, and all available informa- 
tion of interest or advantage to frequenters of the mountains. 
It will also encourage the opening of new jaths, clearing of 
summits from which views may be obtaincd, and other improve- 
ments. At the same time the Club will encourage the study of 
compaiative gec graphy in general, opening its meetines to con. 
tributors on zvological and Jutanical geography, gcoloyy, topo. 
graphy, hydiogiaphy, travel, and exploration, The Clib is 
divided into five sections or depaitmerts of wor} —Natural Iliv- 
tory, Topography, Art, kAploration, Improvement, cach with 
its superintending ** Councilor ;”? Trof. Stesry TTunt 1 Coun- 
cillor in Natural History, while the President of the new 
Scciety is Prom I. C. Pickering. The publications of the Club 
will be very comprehensive and exhaustive; under the title of 
Afpalachia, he first part of it. journal les before us. It is 
mostly occupied with det.als connected with the formation of the 
Clah, but also contain, some intcresting papas already read at 
the meetings, Among these we may mention a paper by Prof. 
C. HL. PHitcheock on the ‘' Atlantic System of Mountings ;” 
another ly Mr. S. W. Tolman on ‘* Two New Forns of Moun- 
tain Baromcter,” and a third on ‘fA New Map of the White 
Mountains,” by Mr. J. B. Tench, besides the repoits of the 
Counculors for the spany of this ycar. Altogether great things 
may be expected from ths new club. The Secretary’s address is 
the Massachusetts Institute of Teconology, Boston, Alass, 


THE ‘* Results of the Meteorol pical and Magnetical Obser- 
vation fer i875? at Stonyharst College Ob cr vatory, pives very 
complete smamaries of the monthly means and extremes, which 
are made more valuable by being compared with the re ults of 
the past twenty-civht years. To these summaties is appendcd a 

Gisensston on the hours of ocemrence of the dally maxima and 
nunina of tamperature, As regards the maxima, the mean for 
the year is 2 1.¢., the monthly extremes being mid-day in 
Decenucrand 41... June and July. On the other hind, 
the minima show two maximum periods of occurrence, one fiom 
gto 5 A.M, and the othe: at midmght. The excessively fre- 
yuent eceurrence of the lowest night temperatuie at midnight, 
which is given at 7.47, whereas the largest number for any other 
hour iy 307 at 5 A.M, and the double period of the curve 
(Plate 1.) not being in accordance with the physics of the ques- 
tron, sugecst chat 2 faulty method of discussion has been adopted. 
Kvidently, as regards both maaima and minima, cach daily 
period of twenty-four hows his been consivered ay beginning at 
nudmght, whereas each daily petied for the minimum ten pera- 
tures should caxterd from mid-day to mid-day. I]ence the un- ” 
satisfactoriness of the discussion, the only 1emedy for which is 
to bepin the day, as regards the maximum temperatures, at mid- 
night, thus including in each day the whole time thesun ts above 
the horizon ; and e- regards We minimum temperannes, at unc. 
day, so as to include in each day the whole time from sun-dowu 


to sun-rise. 


Wr learn that the Cicular of the Coinmittee of the R.A.+. 
requesting drawings of Jupiter to be made at southern ob civa- 
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tories during this year has been efficacious in America at least. 
M. Tiouvelot, who has given much time to the p1oduction of 
astronomical drawings has already secured no Icss than thirty- 
four drawings during June. This is important, as Dr. Oswald 
Lohse, who is studying the surface of Jupiter carefully, declares 
the changes this year to be of exceptional interest. 


In the Paditin International of the Paris Observatory for 
July 14, Prof. Raulin gives a supplement to his valuable paper 
on the distribution of the rainfall of Algeria, which was published 
some years ago, based on fifty-five series of obscrvations brought 
down to the close of 1874. The mode of the distribution of the 
rainfall of Algeria is much less varied than that of the south of 
France, for while in the south of France there are six distinct 
rain-regions, in Algeria there are only two, the one region being 
characterised by a very dry summer and a very wet autumn 
and winter, embracing the less clevated land near the shore and 
the northern borders of the Hauts-Plateaux ; and the other region 
characterised by a very rainy spring and dry summer, including 
the Hauts-Plateaux with their borders which skirt the Sahara. 


WE have received the Ahfcoroloyische Biobachtungen made 
thrice daily at the Observatory of the Leipsig University under 
the direction of Dr. Bruhns during 1875, the whole being carc- 
fully reduced, and copious foutno'es given each month of the 
more marked phenomena. ‘The method of publishing only the 
readings of the dry-bulb and the hygromettic deductions is faulty. 
All such publications ought to include at least both of the ob- 
served facts, viz., the 1eadings of the wet bulb as well as those 
of the dry bulb. 


A FALL of meteorites, we learn from .1//onblad, took place on 
June 28, between if and 124.M., near Stalldalen, a station on 
the Swedish Central Railway, in the no:thernmost part of Orebro- 
Jan. Several fell, some on the giound and others in a lake. Two 
were found, one about the sive of the fist and weighing 4} Ibs, 
the other smaller. J€ye-witnesses stated that a loud whistling 
was first heard in the air from west to cast, and a light was 
plainly distinguishable ; although the sky was clear and cloud- 
less, thereafter two very sharp reports were heard, the second 
succeeding the first after a momentary interval, followed by 
several others less sharp, resembling thuuder, atter which the 
falling stones were observed by eight orten persons ; and finally, 
there was seen in the air a whirling smoke, not very high up. A 
meteor was observed simultaneously at Stochholm and at other 
places. At thirteen English miles south-west of Linkoping it 
was seen first in a north-westerly direction pictty hizh up in the 
sky, and it then sank down in about ten seconds towards the 
horison in the west. It had the appearance of a laige pear a 
foot long, which, notwithstanding the bright sunshine, lest be- 
hind a clear shining streak of six or cight feet in apparent length, 
which finally broke up into a multitude of starlike sparks, Icre 
no noise was heard. According to a communication from the 
Stockhulm Meteorological Bureau, there is reason to believe that 
the phenomena arose from the ‘‘ kulblixt” ( foudre gludulaire), 
which generally appeais as a luminous round object, and often, 
on approaching the ground, assumes a lengthencd form and a 
blinding white colour, and bursts asunder, commonly with a 
loud report. As all who observed the meteor, both in Stoch- 
holm and in Sudermanland, saw the luminous appearance in the 

asame direction, viz. W.N.W., itis probable that the light pro- 
ceeded from the main mass of the meteor situated at a very great 
distance. ‘Che phenomenon observed here (at Stockholm) must 
therefore have been so far an illusion, the object, instead of 
being, as most people estimated, within a few thousand feet, 
being actually at a great distance. Later information shows that 
the phenomenon was visible over a great part of middle Sweden. 


THE most interesting article in Ileft 7 of Petermann’s 
Mittherlungen is on the present Turko-Servian war in its ethno- 
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graphic and historical bearig. The various and very varied 
elements that go to make up the population over which the 
Sultan holds sway are pointed out, as well as the fact that the 
war is not one between Turks and non-Turks, but between 
Mohammedans and Christians, and especially Christians of the 
Grech Church, It is thus not a war of races, as many seem to 
think, a struggle on European ground between Aryans and 
Turanians, but a religious war, Mohammedanism not being con- 
fined to people of Turkish origin. An excellent map to illustrate 
the various data given in the paper, accompanies, the part. 
There is an article on the geography of the region around the 
mouths of the Ob and the Jenisei, founded on the information 
obtained by Nordenskjuld’s expedition of last year, of which an 
account appeared in NATURE; this article is also accompanied 
by a map. Another article describes Targeau’s second expedi- 
tion to Rhadames, Dr, Schiwcinfurth contributes au account of 
the expedition conducted by himself and Dr. Gussfeldt to the 
Arabian Desert from the Nile to the Red Sea, as also of Dr. 
Aschetson’s jouincy to the Little Oasis (Wah-el-Bal/rich) in 
March May, 1870. In an article on the ‘Solution of the 
(Question of the Nile Sources,” Dr. Behm refers to the recent 
circumnavigation of Lake Albert Nyanza by Signor Gessi, and 
maintains that it is now proved that the true sources of the Nile 
are Lakes Albert and Victoria, and that therefore the glory of 
the finding of this ancient quest belorys to the late Capt. 
Speke along with his still living companion, Col, Grant. Among 
the Geopraplncal Notices is a paper by D1. Hann, on‘ Certain 
Important Tregulanities of the Sea-level.” 


Rom the ‘Ninth Annual Report of the ‘Trustces of the 
Peabody Museum ot Amenican Archvology and Lthnology ” 
(Cambridge, U.S ), we lcarn that the trustees have resolved to 
proceed with the erection of a muscum building woithy of the 
magnificent collection they possess. The most important addi- 
tion to the museum dung the year, probably the largest dona- 
tion ever made to the museum, is that trom Peru and olivia, 
collected by and at the personal expense of Mr. Alexander 
Agassiz, This collection is of viecat importance in 1¢lation to 
South American arch.cology and ethnology. Other additions 
have been made fiom yanous parts of Amenca, <A General 
Index tu the nine Annual Reports accompanies the present one. 


M. LAkGiAU and M. Tourn Say ate abou! to undertake 
another expedition into Noth Africa; the goal of the former 
this time will be Tinibuctoo, and of the latte: Ahaggar, the cul- 
mination of the Central Sahara, and which, it is said, has not 
hithcrto been visited by any Kuropean. 


IN a recent communicatim to the French Geographical 
Society, M. Alph. Vinaid announced the discovery of a great 
number of tumuli, quite different from the shell-mounds, on the 
south and south-east coast of Vancouver Island, which he 
has been exploring for some time. Qut of one he obtained a 
skeleton with a much deforme | head. 


Tu Vienna papers repat the death of Mdime. Tulsenstein, 
a lady wh» had been maid of honour to Marit Theresa, and 
lived to the eatrauidimary age of T1g year. ‘The case ought to 
be noted as being well authenticated and not prounded merely 
on idle rumour. 


Tui number of visitors to the Loan Collection of Scientific 
Apparatus during the week ending July 29 was as follows :—~ 
Monday, 3,263 , Tuesday, 2,000; Wednesday, 514; Thursday, 
459; Friday, 508 ; Satmday, 3,580; total,i1,284. ‘The usual 
lectures and demonstrations are given during the present week. 


Tue statue of M. Elie de Beaumont will be inaugurated at 
Caen (Calvados) on the 6th inst. The ceremony will be 
interesting, as a deputation from the Institute will be present to 
do honour to the late perpetual sccretary. 
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THE Senate of the French Republic having rejected the law 
proposed by the Government and adopted by the Legislative 
Assembly for conferring honours on students, a mixcd jury has 
been appointed to give diplomas to the pupils of Catholic uni- 
versities. This body will sit in the Salle Gerson, close to the 
Sorbonne ; the Session will begin next week. ‘The number of 
candidates is very limited owing to the failure of the new 
universities. 


Dr. B. W. Riciarpson’s proposal for a ** City of Health ” 
(the Ziwes states), mooted by him in the autumn of Jast year, 
is about to be tried practically. A site has been secured on the 
coast of Sussex, where the sanitary city will be laid out and in 
due time erected. Dr. Richardson has given his countenance 
to the scheme, and will supervise the sanitary arrangements, 
while Mr. Frank E. Thicke will be responsible for the architec- 


tural details. 


Tux Annual Meeting of the British Medical Association com- 
menced on Tuesday at Sheffield, under the presidency of Dr. de 
Bartolomé of that town. 


M. Ujratvy has been entrusted by the French Minister of 
Public Instruction with a scientific mission, having for its object 
ethnographical, linguistic, and historical researches in Russia and 
Central Asia. M. Ujfalvy proposes to set out early this aionth 
for St. Petaisburg ; from thence he will go to Moscow, Nijni- 
Novgoiod, Kazan, and Irkutsk. fe proposes also to de- 
scend the Volga to the Caspian, and with permission of the 
Russian authorities to penetrate into Tukestan and the Whanate 
of Khohand, and as far as Kashgar, returning by southern 


Siberia. 


Tu fifth Annual Exhibition of Industrial Arts was opened at 
the Valais de I’Tndustrie, Paris, on August yr. This exhibition 
is remarkable for the large number of historical pictures repre- 
senting the appearance of Paris at different dates. Tach year 
the several schools of design established by the municipality in 
different places hold a special ealubition. A great improuve- 
ment is said to have been noted this year. 


SoML Fiench departments are creating agriculture] professor- 
ships to be paid at the eapense of the Jocal budect. One of 
these has been established by Vienne, one of the most advanced 
departments in meteorological organisation, ‘The profes -or 
will be appointed by compciition. Ie will have to teach the 
pupils of the normal primary school and to deliver lecture, ata 
number of mnal localities. The salary is to be ryo/, ire- 
spective of special allocations and travelling expenses. 


Tite additions to the Zoological Socicty’s Gardens during the 
past week include two Tiguis (Ae/is tigris), two Indian Leopards 
(Acdis pardus), an Indian Elephant (Alphas daddies), two In lian 
Antelopes (dutilope cervuupra), two Worned Tragopans ((%7¢- 
ornis satyra) from India, presented by II.R.1. the Prince of 
Wales ; two Kinged-necked VParrakeets (207 ornls forguaht) 
from India, presented by Mrs. Dovat; an Anubis Taboon 
(Cynocephalus anubis) fiom West Africa, two Austiahan Crows 
(Corvus australis) from Australia, received in exchange ; an Avis 
Deer (Cervus avis), four Chilian Pintaily (Daft spinicauda), 
four Common Teal (Querguedula croca\, two Ciested Guinea 
Fowls (Numida cristata), bred in the Gardens. 
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SCIENTIFIC SERIALS 


Be a of the Chemical Soctely, May.—Mr. Francis Jones, 
ese -L’, contributes a paper on stibine. Mr. Jones has inves- 
tigate heen methods of producing this gas, and the one which 
eae : fue to him as the most convenient is the following. 
es dic nel antimony in hydrochloric acid is allowed 
4 Pp Th considerable bulk of zinc, either granulated or in 
powder, € resulting gas is then purified by passing it through 


a very dilute solution of caustic soda, and subsequently dried 
over calcium chloride ‘and phosphoric anhydride —Dr. Paul 
von Hamel Roos gives a paper upon crystallised glycerine. 
The solidification of this body seems to depend upon the entire 
absence of water or any other impmity. Dr. Roos is carrying 
on further investigations with this interesting compound.— 
Messrs. Beckett and Wright contribute a paper on the action 
of the organic acids and their anhydride, on the natural alka- 
loids—-A paper on the use of platinum in the ulumue analysis 
of carbon compounds, by Mr. Ferdinand Kopfer, of Owens 
College, Manchester, is the last of the papers read before the 
Society which appears in this number.—The usual extensive 
collection of abstracts from papers in British and forcigu jour- 
nals occupies the remainder cf this number. 


Fournal of Mental Science, July.—An article on Kalmuc 
idiucy is contributed by Dr. John Fraser, with notes of cases by 
Ir. Mitchell, —Tn an unsigned essay on} John | loward-—curious 
as an application of the neccssitarian doctiine to the estimate of 
character—there is a persistent attempt to depreciate the moral 
grandeur of the great philanthropist, and to show that his labours 
have borne much evil as well as good fruit. The essay is accom- 
panied by notes written in an opposite spirit.— Dr. Claye Shaw 
on the measurement of the palate in idiots and imbeciles, gives 
evidence that there is no necessary connection between a high 
palate and the degree of mental capacity of the individual, and 
that it is difficult to see of what service a palatal investigation 
can be in affording a clue to the mental faculties. —A very in- 
teresting antiquarian and topographical account of the Bethlem 
Royal [fospital from the year 1247 is given by Dr. Tack Tuke. -- 
Dr. J. A. Campbell presents notes on the reparative power in 
insanity. —The plea of insanity as set up in two cases of muider 
is discussed by Di. Vellowlees, and the difficulties and delicacies 
of the subject .we well brought out.—In an importent corre- 
spondence between Dr. Buckav] and Dr, Clouston on the rela- 
tions of dunk and insanity, Dr. Bucknill gives his views at 
considerable lenpth,—An Arab physician on insanity ; clinical 
notes and cases ; four neat little reviews of bouks ; the psycho- 
logical retrospect, English, German, American ; with notes and 
news make up the number, 


Sucsunoslauhle der Natiwissenschafliken Cescllschaft Lis 
in Qaeshien, Januuy to June, 1875.—We note, in the Botani- 
cal Section, some vbservitions by Prof. Nobbe on rust for- 
mation of scat plints The sefe of roots being the conveyance 
of water and mincral matters, and the amount cf this depend- 
inv, celerts Puri, on the extent of surface of young reot 
fibres, he set himself to asccttain this eatent in different 
plants in iclation tu the surface of the gieen oigans. Plants 
of Scotch fir, spruce hr, and silver fir, were so giown, that 
all the root fibres coult be collected without loss. ‘Nhe first 
year’s root-pioduct of the Scotch fu (about 12 inches Jong) 
ercceded that of the spruce fir about six times, and that of the 
silver fir about twelve times. ‘The surfaces of the organs above 
ground wee, to thoe of the subterrancan cigans, in the 
scotch fir as 100 :4773; in the spruce fir as 100: 108; 
iv the silver fir a5 100:169. (The entire surface of the first 
yeat’s plants were icspectively, in the order just given, 
24,520, 5,690, and 3,903 {q, mm.) Itis thus scen how the Seatch 
fir thrives on slaile, sandy ground, whoe spruce fir and silver 
fi push ; also the difficulty of transplantmg the Scotch fir may 
be understood, for a considerable portion ef the rout is apt to be 
Icft in the giound, and the plant does not recover from the ls, 
nor reproduce the fibres readily. —The peological department 
contains descriptions of the geology and mineralogy of Viesnoes 
in Norway, and of the Kaiser-tubl in Breisgau, Baden. 


Gahrhuh der Naivrluh-kitilihin geologischon Rei hsanstall 
Hean.—-In the thnd and fouth parts of this valuable scientific 
journal, published duiing the last six months of 1875, tiiere are 
a numLer of aiticles of very considerable scientific sntcrest. 
Among the papers on geology, that by Dr. Woldiuch, on 
the vld gneiss formation of a part of the Lohme:wald moy 
be noticed as especially woithy of attention; and the same 
may be said of the memoir which Doeltcr and Lfoernes con- 
tribute on the subject of the origin of dolomites, bearing 
especial icference as it Joes to the 1em ikatle and well-known 
rocks of this class in the Southern Tyrol.—The excellent 
paleontological papers by Dr. Hloernes and MM. Herbich and 
Neumayr respecurcly, thiow fiesh light on those eatcnsively 
developed tertiary deposits of Eastern Laiope, the study of which 
is, in the hands of the Austrian and Ifungarian geologists, 
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yielding so many interesting and striking results.—The Jfze- 
ralogische Afitthilungen, which, under the cditorsnip of Dr. 
Tschermak now forms such a valuable portion of the Yahrbuch, 
centains an article by Dr. Firschwald ** Zur Kuitik des Leucit- 
systems,” which is sure to be eagerly read, now that so much 
attention has been excited on this question by the memoirs of 
von Rath and Scacchi, —Dr. Brezina’s contribution to the question 
of icomorphism, especially in its bearing on the classification of 
the felspars, is not yet completed, but promises to be one of 
great importance and suygestiveness.—Dr. Drasche, who, on his 
way to the Malay Archipelago, whither he is gone to study the 
volcanic phenomena of that area, has visited the island of 
Bourbon, sends home an interesting communication concern- 
ing its geolozy, which is also published in the ALiveralogische 
Nitthelungenr, 


Gacsctta Chimica Haliana, Anno vi. 1876, fase. iii.~ A con- 
siderable partion of this number is taken up by an account of 
the researches of KE. Paterno, of the University of Palermo, on 
usnic acid as derived from “ova surdida. Us investigations 
induce him to adopt the formula C,,II,,O; in jneference to 
those adopted by Stenhouse, Jesse, and others who have 
interested themselves in this body, In deriving usnic acid from 
the above suuice, the investigator discovered two new substances 
which were invariably present, although in exceedingly small 
quantities, To these he has given the names zeorin and sordidin 
(zeorina e sordidina), and assigned the formula C,,H,.O to the 
former, and C,,11,,0, to the latter. —G. Nogimer contributes a 
paper on the constitution of veratric acid and vaatiol. The 
sane investigator, conjointly with G. Monselise gives an interest- 
ing account of two benvol-bisulpburic acids, and of their rela- 
tions with other compounds.—In addition to the fc 1esoimg, an 
extract from an account of Prof. I. Selini’s rescarch on atropine 
is given, and a paper by K. Schiff on the product obtamed by 
bringing into contact with each other acetyhe chloride and acctic 
aldehyde. - F. Sestini furnishes a paper on ethyl santonate, and 
a few extracts from other chemical journals complete this serial, 


Journal de Physigue, April.—M. Cazin here gives an outline 
of his recent researches on the thermal effects of imagnetisin. 
The thice methods are described by which he measuicd the 
calorific effects produced in the core, also his mode of measuring 
the magnetic quantities, with the electiodynanue balance, In 
the case of a bi-polar tubular core, the quantity of magnetism 
afone being vaned, by changing the intensity of the curient, the 
quantities of heat generated by intermittences of the current are 
proportional to the squares of the quantities of magnetism alter- 
nately gained aud lost by the core. The polar interval alone 
being varied, by altering the length of the core, the quantities of 
magnetic heat are proportional to the polar intervals, and con- 
sequently to the magnetic moments. In the case of a multi- 
polar tubular core, the successive polar intervals being cqual, 
the quantities of heat generated in the core by the same inter- 
rupted current are inversely proportional to the squares of the 
number of intervals.—The Bureau des Longitudes decided in 
May last year to rectify annually the Magnetic Map of France ; 
and in this number are shown the tsogonic lines, degree by 
degree, as deduced from last year’s obser vations, ‘There is also 
a table of the principal towns in France, with the declination 
and annual variation fur each. —A note by M. Potier treats o1 
the conveyance of luminous waves by ponderable matter in 
motion.—We further note an abstract ot rescarches by MM, 
Angstrom and halen, on the spectra of the metalloids. They 
affirm that carbon has only one spectrum, a spectrum of lines ; 
the other spectra attributed to it are due to compound bodies. 
‘The same with nitrozen. 





oo me, a — = ——— ee _ — 
- ~_— - ~ 


SOCIETIES AND ACADEMIES 
LONDON 


* Geological Society, June 21.'—Prof. I}, Martin Duncan, 
i.R.S., president, in the chair.— 12. On the mechanism of 
production of vulcanic dykes and on (hore of Monte Somma, 
by RK. Mallet, F.R.S. The author stated that in 1864 he 
made a careful trigonometrical survey of the escarpment of 
Monte Somma, especially with reference to the numerous 
dykes by which the rocks composing if are intersected, He 
described in detail the phenomena of direction of the dykes, 
especially as repards the axis of the cone of Vesuvius ; to this 
direction he gives the name of ortentation, Of twenty-seven 
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dykes ten presented an approximately vertical Jine, whilst all the 
rest had a sensible dip co: “ hade.” ‘The dykes are in no cases 
intersected by coherent beds of lava, but in one instance the top 
of a dyke was stopped by such a bed. Many of the dykes bifur- 
cated or branched, and frequently two dykes intersected each 
other at considerable angles. These and other circumstances 
prove that the dykes were produced at different and successive 
ages. Many of them were fractured and displaced in consequence 
of movements of the mass of rock traversed by them ; and these 
dislocations are regarded by the author as indicating the vast 
extent and force of the intcrnal movements, due principally to 
piavity, which are constantly taking place in the mass of vulcanic 
cones, These movements gieatly munfluence the position of the 
dykes, and render it difficult to asecrtain that which they origin- 
ally occupied, “The dykes thin out at various heights, and their 
superior and northern terminations were found not to reach the 
exiting surface, notwithstanding the amount of denudation that 
has taken place ; and hence the author concludes that they never 
reached the surface of Somma, when it was the vall of an active 
volcano. The author further indicated a process by which beds 
or plates of lava descending the slopes of a volcano may change 
their direction, and becoming embedded in the detiitu, accom. 
panying or following them, may, to a greater or Jess extent, 
suntlate dykes, although in this case the two stdes of the plate 
will present the ailferences always seen in the upper and under 
surfaces of a bed of lava. The crientation-lines of five or six 
of the observed dykes were said to pass approximately through 
the axis of the cone of Vesuvius, but all the re t presented great 
diversitics, and some, when prolonged, would not touch the cone 
atall, Jn making a ltholozical examination of the dykes of 
Somma, the author directed particular attention to the position 
of the Gloneated air-bubbles foun lin the mucrial of cach dyke, 
considering that the direction of the lon vest avis« fthese Mu obles 
would indicate the flow of the mitemal when in fusion, He 
stated that on the whole the lung axes of the bubbles are nearly 
houontiul or pouting at mo lerate angles upwards in directions 
very nearly parallel to the plane of the dybes at the place where 
they occur, Ticnce he inferred that the dykes were tiled by 
infection not from below but nearly honvontally. ‘The author 
further referred to the mineralogical charactets of the + steals 
of the dykes, and stated that they are wot all compos coon leucitic 
lava ; he also mentioned the occurreper ol ctoss column ot struc- 
ture in some of the larver oncs. After refering te the differences 
observab ¢ in the physiecul condition of the tao suifaces of some 
dyhes, the author proceeded to consider the mode of origin of the 
fissures, Which, when filled, constitute volcanic dykes. L1e main- 
tained that the production of a fi-sme and it, filling with molten 
matter must have becn sunultaneous aud due to the «ame cause, 
namely, the hydrostatic pressure of the liquid lava more or less 
filling the crater, the pressure originating the fissure into which 
the pressing Irquid at the same time cnters 5 a fissure this pro- 
duced and filled will always be widest nea the c.ater, so that if 
the material of the cone were perfectly uniform the dykes pro- 
duced will be wedge-shyed. But from the abscnee of this 
unttornuty and other causes, ficsures commenccd at the interior 
and propagated into the mass of volcanic cones can rarely be 
uniformly distributed round th» crater or produced in regular 
vertical planes in a truly radial dnection, Tlence the author 
concluded that it is unsafe to attempt to fia the postion of an 
ancient crater by means of the intersection or concurrence of the 
lines of apparent orientation of dykes alone, “Lhe avthor stated 
that the intrusion of velcanic dykes cannot so greatly influence 
the slope of volcanic mountains as has been supposed. —13. On 
the metamorphic rocks sunounding the f.and’s Iund mass of 
granite, by S. Allport. In this paper the author described 
the results of a miciuscopic examimation of ccrtain meta- 
moiphic aecks surroundive the Jand’s Ind granite, indi- 
cating the changes produced by the intrusion of the latter 
upon clay slate and upon certain igneous rocks, The slates 
jn contact with granite become converted into tourmaline- 
and mica-schists, and are found to contain crystalline quartz, 
tourmaline, and thice distinct varieties of mica, with occasion- 
ally tremalite, magnetite (aud andalusite ?), and iu some localities 
felspar. ‘Their stiucture is also changed, the most remarkable 
changes being foliation with evciy gradation from nearly straight 
parallel lines to the most complicated contortions, and conere- 
tionary structure by segregation of quarts and mica, the result 
bing a spotted schist. With regard to the origin of the granite 
of Cornwall, the author said that neither observation in the field 
nor microscopical study lends any support to the notion thar it is 
a metamorphic rock; but, on the contrary, that there is the 
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clearest evidence of former deep-seated volcanic aces in 
disturbance and alteration described in his Pepe ne 
enormous number of gianitic and felsitic dykes intersecting the 
country for miles. ‘Ihe mode of occurrence of granite in other 
localities also seems to him to furnish evidence in the same direc- 
tion.—14. On the relation of the upper carbonifcrous strata of 
Shropshireand Denbighshire to beds usually desciibed as Permian, 
by 1). C. Davies. The author stated his conviction that from 
the Sfirordis limestone ujpwaids to and including the Permian 
we have one continnonus series of deposits. ~ 15.Notes on the 
physical geography aud geology of North Gippsland, Victoria, 
by A. W. Lowstt. The earhest formation of which any trace is 
left in this district is the siluvian, all traces of any older rocks 
being removed, probably by the same agencics which have con- 
torted and metamorphosed the silurian slates and sandstones. 
The surface of all these silurian strata show signs of great denu- 
dation previous to the deposition of the Devonian. ‘The period 
that elapsed between these two epochs was one of volcanic 
activity, apparently sub-acrial and terrestrial, and representing 
the Lower Devomian. ‘The Middle Devonian strata consist of 
shales and sandstones devoid of any traces of volcanic action, 
which, however, again becomes apparent in the Upper Devo- 
nian. The latter consists of conglomerates, sanstoncs, and 
shales, interstratified with aqucous deposits. ‘The prevailing red 
colour of these beds the author suggests may possibly indicate 
lacustrine rather than marine conditions, The next in the series 
of deposits present in North Gippsland are of Tertiary age, and 
rest horizontally on the Nanks of the mountains at elevations no- 
whire excecding 1,000 feet. At the close of the Miocene and 
at the commencement of the Piivcenc periods the land probably 
was from 300 feet to 400 fect lower than at present. The fact 
that diffeacnt genera of fish are found in the streams flowing from 
the north and south sides of the Australian Alps indicate the 
high antiquity of that watershed. These mountains have been 
formed by the gradual elevation of the land cv masse, and its 
equally gradual erosion by the streams and tivers. --16, Further 
notes on the Diamond elds, dc., of South Africa, by EF. J. 
Dunn. Communicated by Prof. A. C. Ramsay, FR.S. These 
notes are intended to serve as additions and corrections to the 
author’s paper read in 1873. 17. On Chesil Beach, Dorsetshire, 
and Cahore Shingle Beach, co. Weaford, by G. }1. Kinahan, 
M.R.TA., Qc. Communicated by Prof, Ramsay, PKS, 
V.P.G.S. ‘Phe author carefully compares the situations, struc- 
tures, &c., of these two shingle beaches, and points out that their 
wonderful similarity is duc to nearly the same natural causes in 
eich case, but that at Chesil the drittage is due to the flow-tide 
current augmented by waves caused by the prevaihng winds, 
while at Cahore the diiftage is solely due to the flow-tide 
currents, its cllects being modified by adverse wind-waves. The 
sory of the pebyles on Chesil Beach ts probably chiefly caused 
hy the progressive meiease in the velocity of the tidal current as 
it approaches the nodal or hinge-line of the tide in the Mnglish 
Channel, The author cousiders that the current duc to the flow 
of the tide has greater drifting powers than wind-waves.— 18. 
Some recent sections near Notungham, by the Rev. A. Irving, 
B.A. The author deseribes a section of the strata exposed curing 
the recent construction of a railway line from Caalton, three miles 
to the cast of Nottingham, through Dayliook, to Kimberley. — 
iy. On the permians of the north-east of Lngland and their 
relations to the under- and cverlying formations, by I. Wilson. 
The author describes the same section as that noticed in the pre- 
ceding paper.— 20, Thes ction at high force, Teesdale, by C. T. 
Clough, — 21, The distribution of flint in the chalk of Voikshire, 
by J. KK. Mortimer, communicated by W. Whittaker. The 
author considers that the present shape of the Chalk Wolds of 
Yorkshire seems to supgest that they are the remains of an atoll 
or circular reef, probably one of a chain, rather than the frag- 
ment of a vast shect uf cretaceous mud deposited in deep water. 
Hethinks tuat the flint-bearing and non-Mint-bearing chalk areas 
aye in the main contemp rancous in Yorkshire. The chalk 
Without flint contains 4°28 per cent. of silica, whilst the chalk 


With fint contains only 2°§2 per cent.—22, On the mode of 


North ‘nce and derivation of beds of drifled coal near Corwen, 
of Glow wes by D. Mackintosh-— 23. The Cephalopoda-beds 


“ster, Dorset, 


Evidence se, and Somerset, by J. Buckman.—24. 


e subsulence of the Island of Guernsey, by R. 
IK, <All round the coast of this island, ike that 
“te found tree-irunks and other vestiges of old forest- 
‘Ubmeiged. Passages arc quoted by the author from 
Gaciae 4 i ouans relative to the former existence of this 

¥ and, the submergence of which probably took place 
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in the fifteenth century. The encroachment of the waters is due 
to the subsidence of the land, and not, as has been suggested, to 
the breaking in of the sea through some natural barrier upon 
some already low-lying district. Judying from the old chart of 
1406, the amount of depression is equal tu 160 feet. 


— 


POW A 


Academy of Sciences, June 23.—Piof. U, K. Bessey, pre- 
sident, in the chair. The following papers were 1ead :— A pre- 
liminary catalogue of the lichens of Lowa, by C. FE. Bessey ; also 
a preliminary catalogue of the orthoptera of lowa, by Prof, 
Bessey. —Mounds and mound-builders, by Dr. BP. J. Farnes- 
worth, showing by comparisons in anatomical strnctue and 
modes of burial, that the present Noith American Indians aie 
probably a remnant of the same race that built the mounds. - 
Dr. G. Himrichs pre.ented diagrams and maps, based on reports 
from his 100 Jowa weather stations, illustrating the very severe 
hailstorm in Towa, April 12, 1876.—Prof. S. Calvin described 
seven new species of palwozoic fossils found in Towa; also a 
probable new species of clephant found in the modified diift, near 
West Union. Prof. Calvin also pave notice of the occurrence 
of the Chemung group (N.Y.) in Jowa, and presented a prelimi- 
nary notice of the occurrence of the marcellus shales in lowa,-— 
Prof. F. M. Witter presented notes on the land and fresh-water 
shells near Muscatine, Iowa.—Prof. W. C. Preston gave the 
‘¢ Thermic Wind Rose for lowa City, based on three yeats’ obser- 
vations at Laboratory of Iowa State University.”—Prof, Bessey 
read a note on the relations of light and heat to the colours of 
Towa wild flowers. —Prof. Ilinrichs showed that the waters from 
the deep-lying rocks of lowa more nearly resemble the waters of 
the sea than the surface-waters Prof, Hinrichs also exhibited 
a photograph of the Amana meteorite collection, made by him, 
which photograph is to accompany the catalogue he is preparing. 


VIENNA 


Imperial Academy of Sciences, Jan. 13.—The following, 
among other papers, were read :- -Crystallographico-optical re- 
searches on some camphor-derivates, by M. von Zepharovich.— 
On the abdominal tympanal organs of the Cicada and Grilodew, 
by M. von Graber.—A contribution to the physiology of child- 
bed, by M. Kleinwachter. This refers mainly to the quantities 
of wine, urea, salt, and phosphoric acid secreted after giving 
birth, and the relation of such secretion to age.- On the changes 
wrought in epithelium through formation of sarcom, by M. 
Yauszky.—Some new foim-elements in woody substances, by 
M. Moller, Ina cross-section of clevcennia africana, ee, he 
finds bright conceutric circular lines, which the microscope shows 
to consist of regular parallelo-pipedal stone cells. Spiral thick- 
ening he finds in the hibriform of 2’ro/ed extevides, hort. 5 so it is 
not confined exclusively, as Sanio says, to vascular formation, 
A peculiar air ngement of the parenchymatous clement; ~~~ 
farta Avallaha, Keb., is also described. 

Jan. 20.—QOn the heat developed or absorbed in change of 
volume of bodies, by M. Pusch], Tor the case of unilateral ex- 
pansion or contraction of a solid, he gets an expression different 
from Thomoson’s formula, and rgreeiny with Idlund’s hithe:to 
unexplained results, He considers the second leading law of 
the mechamcal theory of heat to be in geneial false, and 
(o be superfluous in the special cases in which it seems confirmed 
by experience. -— On starch-formation in chlorophyll granules, by 
M. Bohm. /xztr ala, whatever light intensity suffices for de- 
composition of carbonic acid, causes also a passage of starch 
from the stalk into the chlorophyll granules. —Studies on the 
age of the more recent tertiary formations in Greece, by M. 
Fuchs. 

Jan. 27.—Anatomical and histological notes on Gibocellum, a 
new Arachnid. In outer form it is closely allied to Cishopl- 
thalmus, and in internal organisation it furnishes a transition 
from Phalangidec: to Cheraetide.- On the condition of equili- 
brium of a system of bodies with reference to gravity, by M.. 
Loschmidt. It is shown that in some special systems, iu the 
state of dynamic equilibrium, the mean 74s cca of the mole. 
cules cannot everywhere be the same. Hence Maxwell's law of 
distribution, according to which this must be the case, cannot 
forthwith be extended to the case where external forces act on 
the constituent atoms of the system. The second Jaw of the 
mechanical theory of heat is not thus invalidated, but certain 
deductions from it are. 


Geological Society, Feb. 15.—The director, M. von Hauer, 
presented a paper by I. Ilussak, of Leipsic, on the eruptive 
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rocks of Zalasy, near Krzeszowice, which break through sedi- 
mentary strata of Triassic age. The author, considering the micro- 
scopic structure of these rocks, argues that they are real Tra- 
chytes an not Porphyries, as was before supposed. This view 
is couchorated by the construction of the felspar in regular 
zones, cnveloping one another, the numerous glass-cavities in 
the Jatter as well as in quartz, while there eaist no fluid-cavities 
at all, and the abundance of glass and the want of quartz in the 
scemingly compact base.—I)r. G. A. ILoch on the Arlberg tun- 
nel. Ile showed four sheets of a large and detailed geological 
map on the scale of 1: 2000, drawn from nature, representing 
the nearest environs of the tunnel line on the Arlberg, as it 
was marked out last summer, and illustrated it by a serics 
of sections and specimen of rock. The whole mass of rock to 
be perforated by the tunnel belongs to the group of gneiss- 
phyllite, which just at the Arlberg changes into quartz-phyllite, 
wherein pure quartz abounds, The tunnel measures 6,470 
metres in length, and attains its culnination in 1,423 metres 
above the sea, running always nearly parallel to the direction 
of the strata, ‘This tunnel mist be led somewhat morc than 
4°5 hilometres, or about 70 per cent. of its length, through a 
light-coloured gneiss, which may contain in the least favourable 
paits about one-fifth of pure quartz. Nevertheless the working 
of this rock will present no difficultics, as it contains a preat 
deal of felspar, and the vaulting of the tunnel will only be 
necessary in a few localities where the slates of gneiss are excep- 
tionally very thin. A little more than one hilometre, or about 
15 per cent. of the length of the tunnel] line passes a nod-slate 
(Knoten-Schiefer) similar in stiuctme to gers, and easily 
wrought. Scarcely hall a kilometre, or about 7 per cent. of the 
length, belongs to a very hard, small-laminated muica-schist, con- 
taining a great deal of quartz, and the rest, somewhat more than 
half a kilometre, or about 8 per cent. passes a fernuginous mica- 
schist, including garnets, that abounds more and wore in quartz, 
when coming from Stuben, the ‘Tyrol side of the Arlberg is reached. 
Jor. Koch also mentioned the difficulties arising from the direction 
of the strata and the dangerous influence of water in some parts, 
which are unfavourable to the constiuction of this tunnel. Finally, 
he stated that another newly proposed line, thouuh it passes 10°5 
kilometies in length directly through the crystalline rocks, would 
not only atfoid more security, but also would be Jess expensive, 
as the total length of the railroad woul] be diminished, and the 
management of it much easier, the culminating point of this 
lonver tunnel] lying 108 metres deeper than that of the shoster 
one. —Dr. R. Tlornes gave an account of his last summer’s work. 
In Austiian countrics he mapped the valleys of old and new 
Prax, Jlohlens'ein, and Seater, then the castern declivities of 
the Ampevzo Valley ; in Italy he examined the valleys of Cadore, 
Auronzy, and Comelico. The detailed geological map presented 
by him comprises therefure nearly the same region, which Jr, 
Hf. Loret had desermbed in the journal of the German Geological 
Sociely in 1874.—Mr. I. Gioger spoke about the occurrence of 
ores of antimony in the Isle of Borneo. 
PARIS 
Academy of Sciences, July 24.—Vice-Admiral Juris in the 
chair.—-The following papers were read : —On observation of the 
infra-red part of the solar spectrum by mcaus of the effects of 
phosphorescence, by M. Edm. Becquerel. “Phi ough two vertical 
slits in a Shutter are admitted two beams of parallel solar rays. 
One beam, traversing a sulphide of carbon piisin and a lens, 
gives a spectium which is made to fall on a phosphorescent 
matter ; the second beam passing through a white flint prism gives 
aspectruin, the ulua-violet part of which is thrown upon the 
infia-red pat of the fist spectrum, What occurs 1, this: In 
the infraacd part of the oae spectrum, the impressionable 
matter excited Ly the ultra-violet rays has its phosphorescence 
destroyed, Lut unequally, giving an appearance of unequal ilu- 
mination. Not all phosphorescent substances give the effect 1m- 
mediately, and sume do not give it, The best substance was 
found to be phosphorescent heaagonal blendc.—M. Becquerel 
gives particulars of the lines, wave-lengths, xc, —Note on 
pataldol, a polymeric modi‘:cation of aldol, by M. Wurtz. -- 
Second note on the reduction of demonstrations to their most 
siinple aud direct form, by M. de Saint-Venant.— ‘lheory of the 
modification of branches to fulfil different functions, deduced 
from the constitution of the Amaryllidx, &c., by M. Trecul. 
Branches may be divided into the terminated or definite, and the 
non-terminatcd or indefinite. The definite branches are the leaves, 
stipules, spaths, bracts, sepals, petals, stamens, and styles, or stig- 
matic divisions. ‘The indefinite branches are the roots or subter- 


ranean branches and the adventitious, the aerial branches properly 
so-called, the peduncules, the receptacular cups, the ovaries, and 
lastly the ovules. Reply of M. Hira to the critique of M. Ledieu 
in Comptes Rendus of July 10.—On the flowering of Crdrela 
stuensis at the Museum, by M. Decaisne. A Chinese tree. 
—M. Milne-Edwards referred to the loss sustained hy the 
Academy in the death of M. Ehrenberg, who was one of 
the Foreign Associates on June 27 last.—On the production 
of electric effluvia, by M. Boillot. Twe modifications of appa- 
ratus formerly described.—Photometric researches on coloured 
flames, by M. Gray. We describes a new method.--Note on 
the radiometer, by M. Gaiffe. IIe makes one with the vanes 
painted dull-blue on one side, dull-red on the other ; it will turn 
either way according to the source of light and heat. Solar 
rays move it one way, a gas flame or radiation from a heate 1 iron 
plate sends it the oppo ite.—On radiometers with vanes formed 
of different matters, by MV. Alvergniat Bros. No. 1 had vanes 
of silver and transparent mica; No. 2, aluminium and blackened 
mica; No. 3, aluminium and unblackened mica; No. 4, 
a radiometer weighing altogether 6oo mgr.; No. 5, silver 
and aluminium; Nos. 6, 7, %, mica and varnished copper, 
green, Jue, red, and yellow. lffects are described.—On the ; 
c1use of movement in the radiometer, by M. Sulet. Ie sup- » 
poses it to be a difference of temperature in the faces of the 
vanes. A radiometer with magnetic needle retained an inva- 
riable position of deflection four days, the lipht source’ 
remaining constant. Action of condensed gases cannot be 
admitted here. Decomposition of alkaline bicarbonates, moist. 
or dry, under the influence of heat and vacuum, by M. Gautier. 
—Photographic inscription of the indications of Lippmann’s 
clectrometer, by M. Marey. The opacity of the mercury column 
is uttlised to obstruct, to a variable extent, a slit through which 
licht passes to the photographic screen. The electrometer is 
somewhat modified. M. Marcy shows the curves got from varia- 
tion of the electromotive force in the heart of a tortoise and that 
ofa froz.—-On the existence of alterations in the peripheric ex- 
tremitics of cutaneous nerves in a case of pemphigond eruptions, 
by M. Dejerine. -On the physiological theory of fernicntation, 
and on the origin of zymases (soluble ferments), wp7v/os of a note 
of MM. Pasteur and Joubert on the fermentation of urine, by M. 
LBechamp. —On the malacologic fauna of the islands St. Paul and 
Amsterdam, by M. Velain. —On the reproduction of dioic Volvon, 
by M. Henneguy. Sexuality appears by slow degrecs, the male 
sex before the female, in proportion as the species is exhauste 1 
by a sexual reproduction. -—On the geological age of some metallic 
veins, and especially veins of mercury, by M. Virlet d’Aoust.-— 
On the photogiaphy of colours, by M. Cros.—-On the veitical 
column observed above the sun on July 12, by M. Guillemin, --- 
M. Laney preseuted an Italian memoir by Dr. Mimich, £fOn the 
antiseptic cue of wounds, and a new mode of dressing.” Ie 
(Dr. Minich) prefers sulphite of soda to phenic and sulicylic 
acid. 
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Till MOON 
The Afoon and the Condition and Configurations of 
its Surfrce. By Edmund Neison, F.R.AS., Xe. 

(London : Longmans, Green, and Co., 1876.) 

ROM the carliest ages our satellite has attracted a 

: preat portion of the attention of astronuimers of all 
nations, and from its proximity to us it is only right that 
it should still have a laree amount of astrono nical labour 
bestowed on it. This labour is divided into two kinds, 
that of ascertaining its motions in space, and that of 
inquiry into its physical constitution. It is of this latter 
research or the study of selcenography, chictly, that the 
present work treats, The author tells us that he has taken 
the “Mond” of Beer and Madler as a hasis, but that 
the srcater poition of the material has heen mainly derived 
from cight years constant sclenographical observations, 
principally made with a G-inch equatorial of fine defini- 
tion and with a 9! inch With-Brownin: refl- ctor. Also, 
use has been made of some hundiced Inn sk tches made 
of Jate years by different astronomers, and which froin 
time to time hive bcen sent to the author; the woth, 
therefore, is as Complete as ou present knowledce enables 
it to be. The first chapter of the book treats of the 
motions, ficures, and dimensions of the moon, and men- 
tion is mode of the ecliptic megnility, discovered by 
Huppaichus, cercetron, variation, and annual cy tation, 
The alteration in appearance of the lunar surface, duc to 
Lbratzon, ris vinatter of the utmost Importance in seleao 
graphy, and the dpcuss’on of its ctl cts, together with the 
formula fer computing the same at the cand of the book, 
will be useful to those interested in lunar observations. 
The author then yrocecds to discuss the question of a 
lunar atmosphere, and his aiyuments m favour of the 
same, having a surface-dcusity of (},, that of our air, ac 
exticmely forcible. It has always seemed strange that the 
moon should have had neither air nor water, or almost 
none, and we are vlad to see that it 1s not incompatible 
with appearances that a inass of air and water should 
have existed comparable to ours, when the relative miss 
of the moon and earth aie considered. 

The weather-be ucn and rumed portions of the moon’s 
surface are referred to as indications of the effects of thes: 
agents; and in favour of the caistence of an atmo- 
spherc, Mr. Ncison points out that “it may be reasonably 
supposcd that the ratio of the mass of the primitive lunur 
atmosphere to the mass of the moon would he a similar 
ratio to that which obtains on the earth. considering the 
close connection between the two; but such arc the con- 
ditions prevailing on the suifacc of the moon, that so far 
from the resulting atmosphere rescmbling in surface- 
density that of the earth, it would only be ,', as clense, 
for not only is the surface of the moon as compared with 
tS Mass much greater, but the force of gravity at its 
surface is much less powerful, so that from these causes 
the atmosphere would occupy a much greater compara~ 
tive volume, and consequently possess a very small 
density.” One would, at first sight, fancy that ,}, was too 
small a probable cstimate, but when we consider that the 
mass of the moon is 3, that of the earth and its surface 
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iby we get, per unit of arca, 18 of the mass of the terres- 
trial atmosphere. 

The force of gravity on the moon's surface being about 
4 of that on the surface of the earth, the pressure of the 
atmosphere at the surface will be about |. of the pressure 
of our atmosphere ; correcting this for the probable effects 
of temperature, we gct somewhere about ', as the 
surface density. The author eaplains the absence of 
water and the disappearance of a great portion of the 
above small quantity of atmosphcre by drawing a parallel 
between the surface of the moon and earth, and stating 
that “the juint effect of the action of the terrestrial surface 
oceans and atmosphere has been to form the present 
crust of the earth, where is to be found Jocked up an 
immense mass of water and of the constituents of our 
atmosphcre which originally formed part of the carly 
terrestrial oceans and atmosphere, and by this means 
probably a very considerable portion of these must have 
been by now removed. A similar action would have 
ensued on the moon with this 1mportant difference, that 
as, relatively to these amasses the lunar surface is more 
than six times as great as the earth’s, this absorption of 
the oceans aid of the atmosphere would have been not 
only more rapid, but have been carried to six times the 
same extent under the same conditions.” The present 
surface density, he therefore argues, may be now | of its 
original state, or about |}, of the density of that of the 
earth. 

‘the estimated density of Bessel and others from re- 
fiietl 4, of about , yh, of that on the earth, is referred to, 
coupled with aremark that the terfperature was assumed 
hy him to be uniform and a factor depending on the dif- 
ference of the form of gravity at the surface of the carth 
and moon omitted, and if correction is made for these, 
the result should be ', as the surface density. From 
observation of occullations it has lone been known 
that a difference of some 2' existed between the semi- 
diameter of the moon as determined by occultations 
and that determined by direct measurement ; irradiation 
accounts for a part of this, leaving the rest to be accounted 
for by horizontal refraction, and this, we read, renders a 
surface density of ,},, of that of the carth’s atmosphere 
possible, but from other considerations the author puts the 
probable deusity at 3),. The effect of such an atino- 
sphere in nutigating the climate is shown, but it is not 
quite easy to see from the present evidence that such an 
atmosphcie, having a pressure of about onc terrestrial 
ounce to a square inch, will acc ount for lunar appearances, 
or even if we take the pressure at one time to have becn 
of that on the earth, or six ounces. This will require 
future observations to scttle. We are inclined to think 
that the author is rather over-zealous in his cause when 
he states to the effect that the mass of atmosphere over a 
square mile in area must be estimated in millions of tons, 
This can scarcely be the case, judging from the above- 
estimated pressure. The occultations of stars, the blue 
halo occasionally seen around isolated craters, and Lord 
Rosse’s experiments upun radiation from the surface of 
the moon are all discussed. The author, however, 
candidly acknowlcdges that no definite results can be 
obtained from them either one way or the other, but is 
convinced that the balance of evidence is in favour of an 
atmosphere of considerable magnitude, although of slight 
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density ; and “to neglect this is to render nugatory all 
attempts to explain the phenomena presented by the 
moon,” 

In treating of the physical condition of the lunar sur- 
faces, it is pointed out that Beer and Miidler’s frequent 
quotation, “ The moon is indeed no copy of the earth, 
much less a colony of the same,” is not so well founded as 
it would appear to be ; for although the first impression 
gained from the general appearance of the surface is that 
it contains neither oceans, seas, nor river systems, with 
the accompanying formation, but a desert containing 
innumerable craters and surface irregularities, still on a 
closer investigation with adequate means, more points of 
resemblance become manifest. The more level regions 
of the moon, especially the shores, though known to 
have been long destitute of water, are pointed out as 
appearing to show many traces of its action, as the for- 
mation of diluvial deposits recognised by Sir John 
Herschel ; whilst Prof. Philips traced many analogies 
between the apparent volcanic formations of the carth 
and moon, and found many indications of the action of a 
disintegrating atmosphere. 

The greater craters apparently existing on the moon 
when examined with powerful telescopes, the author tells 
us, appear less and less like volcanic orifices or craters ; 
their inclosing walls lose their regularity of outline and 
form, and appear as confuscd masses of mountains 
broken by valleys, ravines, and depressions, crossed by 
passes, and surrounded by low plateaus and an irregu- 
larly broken surface ; whilst the seemingly smooth floors 
yenerally appear as diverscly intcrrupted as the environ- 
ing surface. These formations are thus secn in their true 
character, not as craters, but as low-lying spaces sur- 
rounded by mountain regions or disturbed highlands, 

The author appears to think that the sug flaus and 
qwali-plains are not volcanocs, in the ordinary sense of 
the term, but depressions surrounded by mountain ranges, 
and that the great numbcr of apparently small craters 
are mcre shallow hollows, such as are not uncommon on 
the carth. 

The fact that gentle slopes and valleys, like many of 
our river valleys, would not, exccpt under most favourable 
circumstances, be shown in relief, is a matter which may 
easily escape notice, and is here referred to; and further, 
any small abrupt feature may cast a shadow completely 
masking much more extensive formations. Attention Is 
called to the fact that Midler pointed out that formations 
possessing a north or south direction are much more 
easily scen upon the moon than those extending cast and 
west, a peculiarity tending to give an imperfect -dea of 
the true nature of the surfacc, and accounting in some 
measure for the general meridional direction of numbers 
of the smaller formations of the moon, such us the ridges, 
land-swells, and rills, as matter very noticeable on a 
glance at a lunar map. 

The variation of the appearance of lunar formations 
during the course of a lunation is very forcibly described, 
as alsois that due to libration. The effects of the changes 
in temperature arc referred to as causing a physical varia- 
tion of the surface, and the changes in the crator Linné, 
and the ring-plains of Messier are referred to as probable 
instances of physical change. 

The various formations on the lunar surface are 
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enumerated and described with considerable minutene 
With regard to the rills or clefts, Mr. Neison seems 
incline to the belief that the majority of them are anci 
river-beds, though at present their nature is purely cc 
jectural. 

Some thirty pages are devoted to an abstract of t 
work done upon the moon by various astronomers frc 
the carlicst times ; but we find no mention of Nasmytl 
and Carpenter’s excellent book in this list, a work whi 
surely deserves some notice. 

The book, of 576 pages, is illustrated by five drawin 
of craters, and possesses no less than twenty-two mar 
containing togcther the whole of the moon’s surface, eat 
of which is accompanicd by a full explanation, taking 1 
at least three-fourths of the book, the scale of the may 
being 24 inches to the moon’s diameter. Three of tk 
craters—Gassendi, Maginus, and Theophilus, are draw 
upon an enlarged scale. This work will, no doubt, be « 
considerable service to those who make our satellite the 
chief study, since, besides the objects cnumerated & 
Beer, Madler, and Schmidt, it contains a large amount ¢ 
new work, 


HOVELACQUE ON THE SCIENCE OF 


LANGUAGE 


By A. Hovelacque. (Paris: Reinwal: 
and Cie., 1876.) 
N_ speaking lately of the Science of Language w 
alluded to the question that is still heing debatec 
among its students as to whether it ought to be classe 
with the physical or with the historical sciences, It 
method is that of the physical sciences, while phono 
logy, which forms so intcgral and fundamental a par 
of comparative philology, is purely physiological in cha 
racter. On the other hand, since phonetic sounds dk 
not become language until they have been made signi 
ficant, the science of Janguaye may be regarded as a his 
torical onc. M. Hovelacque is a warm supporter of the 
first opinion, and his book is an attempt to treat the 
science of language as a physical science pure and simple 
In this respect he is a follower of Schleicher, as he is alsc 
in applying the Darwinian hypothesis to the history of 
specch and in holding at the same time that the various 
languages of the world have branched off from a number 
of independent ceutres. His work is a valuable contribu- 
tion to the literature of the subject. 

M, Iovelacque starts with the assertion that man is 
man solely in virtuc of language, or rather of the capa- 
bility of language. Following M. Broca he holds that 
this capability is a function of the third frontal convolu- 
tion of the left, more rarcly of the right, hemisphere of 
the brain, and that it was first acquired by a primate 
which thereby became aman, A certain number of the 
samc primates, “less favoured by circumstances, were 
checked in their development, and relapsed into a re- 
gressive change of character ; their remains are to be 
recognised in the anthropoid apes, gorillas, chimpanzees, 
orangs, and gibbons.” Those primatcs which by a pro- 
cess of natural selection acquired the capability of speech 
and with that the characteristics of man, gradually im- 
proved upon their new possession, wherever external 
circumstances were favourable, and with the development 
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f speech came also the development of conceptual 
hought and a corresponding progress in culture and 
ivilisation. 

A morphologic investigation of language enables us to 
trace the several stages of its development, and by supply- 
ing intermediate forms furnishes an important verification 

fthe Darwinian theory. Thus we begin with isolating 

anguages and monosyllabic roots, and then pass on 
through the agglutinative to the inflectional family of 
spcech, each family, together with the members of each 
family, gradually increasing in complexity of organism. 
(The roots themselves can be shown to be of onomatopcic 
pr interjectional origin, and the interval between them 
nd the six distinct sounds emitted by the cehus asare of 
} araguay is far less than that betwecn the several stages 
bf linguistic development. Linguistic development itself 
lcpends upon the changes brought about in the pronun- 
iation of words by natural causes, and since the laws 
vhich regulate these changes fall ullimately under the 
brovince of physiology, the “historical Ife” of language 
fs as much a subject of natural science as the more speci 
@henomena of the physiologist. 

® ‘Che main objection which offers itself to this theory is 
e necessity it involycs of explaining the development of 
pecch by the accidents of phonetic decay. No doubt 
he meaning of words is largely influenced by the forms 

Macy may assumc in pronunciation under the action of 
‘phonctic laws which ultimately go lack to such controlling 
conditions as climate, food, and the like; but just as 
often it is the meaning which determines the form. After 
al, it is not the particular phonctic sound which consti- 
tutes language, but the signification put into it by the 
joint but unconscious action of a cominunity. Without 
language, it is true, there can be no thought; but it is 
equally true that language without thought would be only 

the gibberish of a parrot. 

Another objection which hokls against the view of 
M. Wovelacque is the undue Jimitation which it im- 
poses upon the science of language. M. Hovelacque’s 
work is little more than a catalogue of the various 
languages of the worl1, classified morphologically and 
gencalogically, with a description of the chief phonetic 
and grammatical peculiarities of each. No place is left 
for that inner life of language which stands nearer to 
psychology than to physiolo,y, and the science of language 
is accordingly made almost synonymous with phonology 
alone. One misses an account of the nature of language 
and the causes of its change and vrowth; one misses 
cqually any reference to comparative grammar and 
syntax, to the changes of signification undergone by 
woids, and the light they throw upon the histury of the 
human mind. In short, in M. Ilovelacque’s hands the 
Science of language appears as a classified collection of 
cxisting phenomena, while the causes and complex history 
of these phenomena are left untouched. In assuming, 
too, that the inflectional languages have once been isolat- 
ing, M. Hovelacque assumes much more than can be 
proved. The Indo-European tongues say once have 
resembled Chinese; but there is no proof of the fact, 
if fact it be, and the “ Parent-Aryan,” as restored by 


Schleicher and Fick, is as thoroughly inflectional as 
Sanskrit itself, 











J 


On the other hand, M, Hovelacque does good scrvice 
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in showing how fully all the evidence now at our disposal 
tells against the theory which would refer the manifold 
languages of the globe to only two or three original 
sources. On the contrary it would scem that the be- 
ginnings of specch were as nuncrous as the independent 
communities of primitive man, It is strange, however, 
that an author who hesitates about adinitting the relation- 
ship of the Mongolian to the Finnic-Tatir group should 
yet accept without questioning the Indo-Luropean aftini- 
ties of Lycian and I¢truscan. 

To sum up, M. Hovelacque is a good scholar, and his 
book is a useful summary of the relationship and charac- 
turistics of the various languages of the world. It is also 
a valuable contribution on the side of those who hold that 
the science of Janguage must be included among the 
physical sciences. But it cxhibits the defects as well as 
the advantages of this view; and thus while it proves the 
difficulty of distinguishing between a physical and a his- 
torical science at least so far as the science of languaye 
is concerned, it yet shows that to regard the science of 
laveuige as a merely physical one Icads to an uusatis- 
factory inadequacy vf treatment and an unjustifiable 
narrowness of view. A. H. SAYCE 

THT GMRALLV NONTH Sh.1 COALMSSSTON 
Tahrosbericht der Commisston sur wtssenschaftlichen 

Unlersuchure der deutschen AMeere in Kick fur die 

Tathre 1872, 1873. Im Auftrage des KGniglich Preus- 

sischen Munisteriums fur die Jandwirthschaftlichen 

An«clegenheiten, herausgegeben von Dr. H. A. Meyer, 

Dr, 1k. Mobius, Dr. G. Karsten, Dr. V. Hensen, Dr. C. 

Kupficr. (Berlin, 1875.) 
fee second portion of the Report of the North Sea 

Expedition, just published, contains Article VI, 
Gryozoa, edited by Dr. Kirchenpauer. Like most of 
his countrymen, the author accepts Ehrenberg’s name for 
this group, although there is no doubt that, as urged by 
Allman and Busk, Vaughan Thomson’s name (Polyzoa) 
has the priority. The number of species met with is but 
small; we make it 55, the author 54, but perhaps he 
eacludes Pedicellina echinata. A most interesting account 
is given of the Flustra of the Northern Sea, and we wel- 
come the account of the geographical distribution which 
is appended to cach species as a valuable addition to our 
knowledge. J*rom the richness of Dr. Kirchenpauer’s 
collections, he was peculiarly well able to give a long list 
of habitats. Among the very complete list of authors 
quoted, we miss a papcr on New Zealand VPolyzoa by Sir 
C. Wyville Thomson, published in the Natural History 
Review for 1858. 

The Tunicata are described by Dr. C. Kupffer. Twenty- 
four specics (not twenty-three) of Simple Ascidians are 
enumcrated, belonging to the following genera :-—Ciona, 
3 sp.; Phallusia, 6 sp. ; Corella, r sp.; Cynthia, 8 Sp. 
(1 new); Molgula, 5 sp. (3 new); Pclonica, 1 sp. The 
author describes as occurring in some species of Cynthia 
and Pelonaza certain nipple-shaped bodies met with in the 
water chambcr. ‘These are regarded as standing in close 
relationship with the circulatory system, and are called 
Endocarps. All of the species, except those for the first 
time described, arc to be met with in Great Britain ; some 
of them are among those recently described by Alder and 
Hancock from the West of Ireland, and five of them are 
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transparent, as though the hand were seen through it. This 
experiment is not new, but I have never seen it described. The 
explanation of it is quite evident. 

2, Drop a blot of ink upon the palm of the hand, at the 

point where the hole appears to be, and again observe as befor 
Unless the attention be strongly concentrated upon objects seen 
through the tube, the ink-spot will be visible within the tube 
(apparently), but that part of the hand upon which it rests will 
be invisible, unless special attention be directed to the hand. 
Ordinarily the spot wi'l appear opaque. By directing the tube 
upon brilliantly luminated objects, it will, however, appear 
iransparent, and may be made to disappear by proper effort. By 
concentrating the attention upon the hand, it may also be seen 
within the tube (especially i strongly illuminated), that part 
immediately surrounding the ink.spot appearing fst. 
3. Substitute for the hand a sheet of unruled paper, and for 
the ink-spot a small hole cut through the paper. The small 
hole will appear within the tube, distinguishing itself by its 
higher illummation, the paper immediately swrounding it bein. 
invisitJe. Many other curious experiments will sageest them- 
selves. For example: if an ink-spot somewhat larger than the 
tube be observed, the Jower end of the tube will appear to be 
hlacl ened on the inside. 

{. While making there experiments, an improvement upon 
the experiment described in Navrure, vol, xi, p. 502, was 
suppested, as follows :—Look through a paper tube wih one 
eye at green paper, and through anotuer tube with the other eye, 
at red paper. Lhe paper shonld be iluminited by the direct 
solar ray. Lhe two colours, at first vivid, ate rapidly enfecble | 
After half a minute, traasfer both eyes to either one of the 
papas, say red. To the eye faticued by green, the red colour is 
very Drillaut, and the effect is the more «tuking on account of 
the Sumultaneous ius presstous now rec. ived by the two cyes. 

Washington University, St. Louis 

od. Nrmrer 


Antedated Boots 


‘Luin evil practice of issuing artedsted pertodicas hay long 
been amatter of conplaiol amongst paturalist.. The editor of 
the Fouwnal fur Ornithoiogte wo a well-known smuci in this 
respect the quarterly mmmber of that joanal, altuough in- 
varisbly dated on the first day of each quarter, bemeg always 
several months in atrear. Dut a still move flavrant instance of 
this practice 15 now belore ine a) the thiid number of the new 
edition of Layard’s ‘Birds of South Afiica,” which, although 
oly issued to the subscribe: within these last few days, is dated 
ou the cover ‘f May, 1575! As two new goneia (lifhocchla 
and WeotcAla) are instituted bercin, the re uit is to give these 
wanes an unjust puority of filleen amonths over what they are 
Jegally entitled to. This seems to be a still caster method of gaining 
precedence than the American practice of publishing telegraphic 
bulletins of new discoveries, and will not, I trast, be persevered 
in, if altention is called to it. A 

August 7 


Protective Mimicry 


1 WAVE been ieading over ia the file of Naturn the contio- 
versy that arose out of Mr. Alfred Beunctt’s paper at the British 
Association in 1570, on ‘Natural Selection from a Mathematical 
Point of View,” in which he attacked Darwin’s theory on what 
seems to be one of its strongest points, namely, protective 
mimicry. I do not fecl cettam whether he is right or not in 
denyiny that natural selection is adequate to produce mimicty. 
The argument really depends on a question of fact, namely, 
whether the fist variation could be great enough to he useful to 
1S possessor; and from the great comparative variability of 
colour, [ sce no decided impossibility in this. 

But the writers in that controversy neglected other facts of 
colour which it seems impossibie for natural selection to pro- 
duce, from the infinite improbability of a first variation ever 
occurring. One of these is the change of colour with the 
seasons IN such animals as the ermine, which is brown in 
summer and white in winter. Had the ermine been either 
permanently brown or permanently white, there would have been 
nothing wonderful in it, but it seems impossible that the cha- 
racter of becoming white in the winter and brown in the summer 


could ever have originated in ordinary spontancous variation, 
without a guiding intelligence. 
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Another case of at least equal ditncalty i, the case of change 
of colour for the purpose of protection, from moment to moment. 
The chameleon is the best known instance of this, but 1 believe 
there are many such cases umony fishes. It seems utterly im- 
possible for such a characte to ovigimate in spontaneous un- 
guided variation. Josuru Joun MURPHY 

Old Forge, Dunmurry, Co. Antrim, July 20 


A REMARKABIE instance of this phenomcnon is shown in a 
sinall crustacean, of the genus  Ryptow” (Mr. Spence Rate has 
not yet detenmined whether it be a new species or no). This 
very delicate little animal is found only in holes in the coral 
inhabited by the common ‘Tchmus” of Mauritius 5 its colour 
isa deep purple, with four longitudinal stitpes of a much lighter 
tint ; and this is precisely the pattern of the spines of the said 
Fehnus, WitmMor IL. T. Powrk 


A Ophiuchi 


[I vm going to untertike the caleulation of clements of .. 
Ophiuchi, which you propo-ed to calculators ins NATUR, vol. 
vive p. 20. LP shallalso within a short ume give orbits of y Corona, 
which has not been separated as fur as I know since spring, 
1907, when it was observed dn TTarvaid College, and of 
> Labs (Scorpii), About the latter binary star we know but 
vary liftle, Madler has given a cucular obit with a period 
of over 100 years, While “Viele gives a highly eccentric orbit 
with a period of about tiffy years. It may very likely be found 
tha! the older determination i, the most trustworthy, but the 
case deserves a thorough exunination, wlich I am going to 
make. DT have been eneuged im a re-determination of clement, 
of 6 Coron, by which the long period has been re-ascertained, 

Tha: are daffercnt other double stars which with advantace 
nveht be mayuned mo, and thus prevent different investiyators 
fiom conliningy theneelves to the same objects, while others 
renin ngacared for, Lhope that you will be kind enough to 
pubbsv the above remarks in you widely circulated paper. 

Markree Observatory, Cotlooney, WILLIAM DOBLRCK 

Ircland, July 17 


The Cuckoo 

Til cuctoo is still singing in thi, part of the country. 
may mention, asa point of some interest, that the note of this 
bidin South Gemmany is precisely the same in pitch as tt 1s 
here, the observations in’ both casey having been made with a 
lunine-fork in the month of May. 

Can any of your readers imturm me whether the cuckoo 72 «a// 
putts of the countrys m the habit of occasionally singing th 
cute without the feo ? GLorGE J. ROMANES 

Koss-shue, July 24 


Lilk LERMENTATION OF URINE AND THE 
GIERAM THEORY 


Cc Bacteria or their germs live in liquor potasswz 

(Pharm. Brit.) when it is raised to the boiling-point 
(212° I.) ?) Such is now the simple issue to which cer- 
tain great controversies have been reduced. If Bacteria 
germs cannot resist such an exposure, then, by M. 
Pasteur’s own implicit admission, his exclusive germ- 
theory of fermentation must be considered to be over- 
thrown by the broader physico-chemical theory, The 
truth or not of M. Pasteur’s germ-theory is the central 
question in dispute, but standing on cither side, or in 
close juxtaposition, are two dependent subjects of contro-? 
versy whose importance for biological science and for 
medicine is even greater. 

The question whether living mattcr can or cannot 
originate de novo, for example, depends upon the answer 
which is to be given to the question whether Bacteria 
and their germs are or are not killed in boiling liquor 
potassa. This, also, is practically admitted by M. 
Pasteur in his comments (Comptes Kendus, July 17) upon 
my recent expcrimental evidence. 

The other subordinate problem, the solution of which 
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depends upon the samc issue, is the truth or falsity of an 
exclusive germ-theory in explanation of the origin and 
spread of the communicable diseases. If the germ-theory 
of fertilisation can be proved to be untrue, and if living 
ferments can be proved to originate spontaneously, we 
should soon cease to hear much about an exclusive germ- 
theory of disease. This derivative doctrine wou'd not 
long survive the death of its parents. 

Thus M. Pasteur’s theory of fermentation, the popular 
doctrine omne vivum ev vivo, and the germ-theory of 
disease, must all be simultaneously oveithrown if it can- 
not be proved by M. Pasteur, or some of his followers, 
that Bacteria germs are not killed when they are im- 
mersed in strong liquor potassie raised to 212° F. (100° C,). 
How matters hive becn brought to this dcsperate predi- 
cament may be explained in avery few words, 

Since the ycar 1862, M. Pasteur has defended four main 
positions, on the strength of which he has based his 
germ-theory of fermentation, his repudiation of ‘ spon- 
tancous gencration,” and his support to the gerin-theory 
of disease. In the year 1870 and subsequently, I have 
many times submitted these four positions to an inde- 
pendent criticism by means of experiment, and the result 
has been a conficmation of two of them, and a rejection 
of the remaining two —the rcjection being necessitated 
rather on account of facts obtained by new method; than 
from any implied defect in the particular range of expe- 
riments from which so distinguished an investigator as 
M. Pasteur deduced his opinions, Our iespective views 
on these four points may be thus tabulated :— 


PASILUR DASLIAN 
rt. That a@// oiled organic 1, ‘That some bolded organic 
infusions having an acid reaction infusions having an acid reac 
will, when protected from con- tion will, when protected from 


tamination, invariably remain contamination, ferment and 
ure. swan with Bacteria. 
2. Thatall Bacteria and their 2 To. 
germs are hilled in such boiled 
acid fluids. 
3. That seme boiled organic 3. Do. 


infusions having a neutial, or 
slightly alkaline reaction, will 
not remain pure cven when 
protected from contamination. 
They will, on the contrary, 
ferment and swarm with Bac- 
teria. 

4. That all Bacteria and their 
germs are not killed in such 
neutral or slightly alkaline 
fluids raised to 212° F. (100 
C,). 

Omitting, for the present, all intermediate stages of the 
controversy which has now been carried on for several 
years between one or other of M. Pasteur’s followers and 
myself, 1 will proceed to show how the questions betwecn 
us have been affected by my latest researches. 

The results obtaincd in these researches have been 
embodied in a memoir communicated to the Royal 
Society on June 15, of which an abstract was published 
in NATURE, vol. xiii, p. 220. A very short “ Note” on 
the subject of these researches was also submitted to the 
Académie des Scicices on July 10, and subsequently pub- 
lished in the number of the Comftes Nendus bearing that 
‘late. M. Pasteur replied tothis note at the neat meeting 
of the Academy (Compics Nendus, July 17), at a time 
when he would appear not to have secn the fuller abstract 
of my researches published in NAIURE. ‘This will ac- 
count for an error into which he scems to have fallen in 
regard to one of the most important conditions prescribed 
for some of my expcriments, to which I shall have occa- 
sion presently to refer. In the first place, however, 1 
must call attention to a different part of the subject. 

One of the most notable results of my recent work is 
this :—I have ascertained that a moderately acid urine 


4. ‘That all Bacteria and their 
germs are killed in such neu- 
tral or shghtly alkaline fluids 
raised to 212° I*, (100° C.), 
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will, after it has been boiled, remain pure when kept free 
from contamination at a temperature of 77°-86° F. (25°- 
30° C.), though the same specimen of “sterilised” urine 
will ferment and swarm with Dacteria in less than three 
days, if it is maintained at the higher temperature of 
122° I, (50°C). Many arid vegetal infusions will behave 
in preciscly the same manner. 

Here, then, is a ready means by which any careful 
experimenter may ascertain whetber M. Pasteur is not 
wrong in maintaining his proposition No. 1. And if this 
is the case, then there is nothing for M. Pasteur to do 
but to renounce his exclusive germ-theory of fermenta- 
tion, and to adopt the doctrine of “spontaneous genera- 
tion,” since he still declares that acteria and their germs 
are killed in acid fluids 1aised to 212° I’. (100° C.). His 
words are (Comptes Rendus, July 17, p. 179) :—“ Jai 
prouvé directement quils perissent dans un milieu acide 
a 100 dcgrés.” 

But there is another means ot establishing the truth of 
my conclusions derived from these 1ecent researches to 
which 1 will now allude. This is the point principally 
referred to in my “ Note” to the Academy, and upon 
which M. Pastcur dwells in the above-mentioned com- 
munication. 

As regards the fiequent fertility of boiled organic fluids 
having a neutral or famtly alkaline reaction (No. 3) 1t 
will be seen that M. Pasteur and myself are thoroughly 
agreed, notwithstanding Prof. Tyndall’s representations to 
the contrary, made in the columns of this journal in the 
eay part of this year. M. Pasteur now says (Comics 
Mendis, July 17, p. 178) :— “Je uvempresse de déclarer que 
les expénences de M. Je Dr. Bistian sont, en effet, tres 
exactes ; elles donnent 2 plus souvent les résultats qu'il 
indique Il n’y a donc entre M. Bastian ct mot 
qwune difffrence dans Pinterprétation @eapériences qui 
nous sont maintunint communes.” The difference of 
interpretation to which M. Pasteur alludes depends upon 
our difference of vicw in regard to position No. 4. It 
was specially with the hope of dissipating any doubt 
remaining upon this part of the question that one section 
of my new experiments was undertaken. 1 determined 
to submit M. Pasteur’s interpretation to the test of direct 
experiments, conducted in a way likely to yield decisive 
results. 

Ifthe fertility of the boiled neutral'sed fluids or infu- 
sions were really due to the survival of germs, as M. 
Pasteur supposes, then the boiling of the fluid in its acid 
state (when its germs would by admission be destroyed), 
and the subsequent addition to it of a sufficient amount of 
boiled liquor potassa’, without extraneous contamination, 
should be attended by negative results— that is, the fluid 
should remain pure, according to M. Pasteur, if it were 
really gcimless. 

jut numerous experiments performed in this manner 
have shown me that sterilised urine, to which boiled 
liquor potassi, In proper quantity, is added, will ferment 
and swarm with Bacteria in a few days and all the more 
quickly if the experimental vessels and their fluids are 
maintained at a temperature of 122° I. (50° C.), 

M. Pasteur, whilst admitting the facts, says that this 
addition of boiled liquor potassa: to steilised urine causes 
the mixture to ferment because such added liquor potassw 
contains verms which were not killed when this fluid was 
raised to 212° F. (100° C.). 

This, truly, is an astounding hypothesis. My reply, 
however, is simple. It was an objection already antici- 
pated and mct by me, ay any one may see by referring to 
the concluding portion of my abstract, as published in 
NATURE, 

The answer is this :—If boiled liquor potassa: were a 
germ-containing medium, then one or two drops of it (as 
of other germ-containing media) would always be capable 
of contaminating many ounccs, or even a gallon or more 
of sterilised acid urine. This, however, is never the case. 
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THF MUSEUM OF NATIONAL ANTIQUITIES 
OF FRANCE 


LI the Fiench national museums are Jocated in Paris 
with the exception of the Museum of National Anti- 
quities, which 1s at some distince from Panis, in asm1ll town 
of the dandzexe, Although the Chitcau de Saint Germ un, 
which has been allotted to that interesting ind rcally 
national collection, 1s a very picturesque monument, and 
the forest round a favoutc pleisure ground for Parisiin 
faumtlies, the site allottcd to the muscum about ten ye us 
ago was not selected with the view of giviny an additional 
attraction to the place But thc very idea of collecting 
relics of prehistoiic ages in ordcr to demonstrate that our 
ancestors lived in the a,e of the so called diluvian ani- 
mals was opposcd by a formidivle number of influential 
people. 

Napoleon I11, personally a believer im the new 
theory, imsistecdl upon thc creation of the muscum, but he 
as cated to place it at St Germ un in orde: not to offend 
d rectly the preyudiccs of a formidable numbci of his sup 
porters 

the St Germain chiter wis clegzintly built in biick- 
work by Fiancis J, the hing chevilici1, who dcdicited it 
to his fan dame, Diane de Poitiers It wis within its 
walls that Louis \1V was boin, ind the governincnt of 
the Mazarin was sittins in its elc ant precincts when 
Paris was in the hinds of the Lionde Jows NIV 
clisre; urded the building where his cridic hid been su 
rounded by such dan, cts, ind built Versulles with all its 
miaeniheence ata smdul d stince of six nutes So St 
(.crmain sink giidu aly from the di nity of vie, Uoresi 
dence mto the de,jradin condition of iv pri on for soldicis 
condumned to penal scivitude by the Council «f War of 
the Lirst Military Division Lhe site wie on'y fimous is 
being the favourite spot where Alexander Juimas built 
his cclebrated villa of Monte Christo, and the first plice 
connected by a railway with Paris, as carly as 1557 

The opening of the museum was the inauguration of 1 
new cra for the castle of St Germun  Rcparitions and 
restorations were begun with activity, and are preceeding 
with such zeal that in the course of two years hence they 
will be completed During the Franco German war St 
(sermain was a stronghold of the German aimics be- 
sieging Pais, but the museum rem uned unmok stcd, having 
becn tiken by the Lmpero: Wilhim under his speciil 
protection, and M. Grbiicl de Moutillet, the comse77 leur, 
who had remumed at his post, tooh advantage of his 
influence to piotect the inhabitants of the city with much 
energy. 

His superior, the then Director of the Muscum, 1s M 
Alexandre Bertrand, a brother to M. Joseph Bertrand, the 
present Perpetual Secretary of the Ac idemy of Sciences 
Lhe museum 1s now placed under the control of the histori 
cal commission for constructing the Map of Gaul This 
learned body 1s publishing a inignificent serics of maps 
and cngravings in order to illustrite the progress of 
the science of the pichisto1ic period, as well as of the 
Gillic, Roman, (rallo Roman, and Meiovingian = [hey 
are also manufacturing in the estiblishinent modcls 
of the objects eahibitcd which cannot be sold for monty, 
but are scnt by the Government to the several pio- 
vincial museums, 01 picsentcd to leined men in con- 
scideration of objects piven to the muscum, so that they 
may be acquired by way of cachangc There 1s also in 
the establishment a special library in which have been 
collected by M Gabriel de Mortullet all the books 1¢ 
lating to prehistoric antiquities, and which is opcn trec on 
certain days to the public. A carefully compiled cata 
logue his becn prepared, and 1s to be publishcd 

The cstablishment 15 1n some respects connectcd with 
the Prehistoric Congiess, M. Gabriel de Mortillet having 
originated the idea at La Spezzia, and M. Alexandre 
Bertrand or he having been delegated by the Govern- 
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ment to all smilir m ctings which have tiken plaice 
since that period M Alcxandre Bertrand was delegated 
to Stockholin last year 

‘The objects collected in the galleries are very numcrous, 
arranged in exccllent oider, and accompinied by inscrip- 
tions sufficient foi the perfect undcistanding of their his- 
torial bearings A citalogve has been issued, and 1s 
sold at a smill pice by the porters. 

In the bascinent hive becn located casts from the 
lrojin column foi showin, the ums and manner of the 
Romans v hen practising warfue 

In the sime part of the building are to be found the 
modcls of Romin army which wete tried in the Polygon 
of the forest bcfore the members of the Congiess of 
Geography, as ment ned in our ‘ Notes ” 

Those appiratus were constructed by a rench officer 
in oidcr to elucidate qucstions riscd by the public ition of 
“La Vie de Ccsar,” cdited by Napoicon If{f, who had 
secured the coll .boration of a number of emincnt members 
of the Académie dcs Scicnces Morales et Politiques Two 
volumcs of that ito ether intercsting and well written 
book (althou h the theories of Ctsarism « wnnot be said 
to have borne the scvere test of ficts) hive been pub 
lished by M Plon, the ¢ titot of lus Impeual M yesty 
The first sold namensly, 16 Napoleon IIT was then at 
the zenith of his power bur the circul won of the second, 
is ied 1 few months Ic fore the J :anco Geiinin war biohke 
out wis very limited ind cd 50 Inmitced that the editor 
prosccuted the L mpcio: to recover the money spent by 
hun, but the petition wi di chused with costs 

{tis forthe pubhcition of Li Vie de Cuon ’” that the 
sic, of Alesit, the cio sing of the Rhine Ac, hive been 
c p ditiou ly und cuctuly cvxaccute] dhe budding of 
brid, over powerful stiicams cncainpmcents cotrbli hed, 
ass tuts ,iven, citics defen led all the warlike opcrations 
of the kKomans cin be understood by a visit pud to the 
Muscum of St Gcimun All this would hive remained 
a mystery for thousands of visitois, 15 the museum Is fist 
beconung a place of resort, if Napoleon 111 hid not felt 
it necessiry to justify by historical uyumcnts his theorics 
on the advantages of the government of societies by 
nen with a spcci il destiny 

Ihe luge hillin the second floor may be said to be 
the n ost cssentiul part of the museum It contins the 
famous Moulin Gui,non yiw and other human fossils dis- 
covercd by Boucher del crthes Jn a gliss case have been 
exposed seriitim the celebrited bon s embcllshcd by 
prehistoric attists with sculptures of the then livu g ani- 
mals 

Am1,niliccnt bust of Boucher de Pcrthcs, and another 
of Christy, the famous I nghsh banker and amateur geolo 
gist, hive been eiccted side by side in a conspicuous 
plice Itisajusticc paid to their juint Jabours in the 
foundation of prehi toric scicnce It wis due to the 
motil courage displiyed when resisting the authoritics, 
of such men as Cuvier, I lic de beaumont, Buckland, 
and 1 number of othe: official ¢ colugists, and to the in- 
genuity displayed in the demonstration of such important 
facts 

On the walls have been painted migmificcnt maps ea- 
hibitin,: the distribution of caves and places where stone 
o: bionze implements hive becn discovered, and the 
linuts of the several Gallic titbcs in existence when Cesar 
invaded Gaul A numbcet of pictures al fresco are ex- 
hibited showing the sevcral phases of prchistoric life, prin- 
cipally in lake-dwellings 

No such institution 1s to be found in I ngland, although 
cive-hunting 1s becoming an important pursuit in the 
country of Lubbock, Lycll, Huxlcy, and Dawkins. A 
visit to St. Germain 1s a veéty useful way of spending a 
holiday, especially if the visitor has previously writtcn a 
note to M. Gabitel de Mortillet, who is always 1eady to 
give kindly personal caplanation to foreign visitors 
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THE BASKING SHARK 


“To many it may be a quite new and strange fact that 
the Basking Shark, almost the largest fish now 
living, 1s to be commonly met with at certain seasons 
around the western part of the British Islands The 
fine specimens recently added to the zoological collections 
of the British Museum and the Royal Dublin Society 
have excited some wonder , but the popular mind, while 
it associates sharks with tropical seas and coral reefs, 
seems as yet hardly to have taken im the fact that if it 
wants to see about the bi, gest of all sharks in 
small shoals, playfully gamb piling, 1t need wander 
no farther than to the Atlintic coast of Ireland <= 
There, towards the end of April, and often all 
through May, these Basking Sharks will be met 
with Ihcy have even been counted off Tory 
Island in shoils of from sixty to a hundicd, bask 
ing in the bright morning suns of June 

It 1s about 110 years ago since the esteemcd 
Bishop Gunnuus (born 1718, died 1773) pub- 
lished an iccount of this big sh inthe Trondhjcm 
Society’s Journal, and a great number of authors 
have written on the subject since then. Undc1 
many local names— Basking Shark, Sun fish, 
Pelerin—it has been well known to fishermen , it 


reaches a length of 4o feet, although average sized speci- 
mens do not meisure more thin between 20 and 30 feet 


in length , of lirge size, and shark though it be, it would 
appear, hke miny other big animals, to be of a gentle, 


muld, and placid disposition, to be fond of sunning itself 


on bright days, and to never interfere with mankind 


unless when they intcrfere with it , and yet with all these 
facts in its favour, the animal being, so to speak, 
common, having local namcs, being of a size not easily 
overlooked, and not being, like its cousin the Blue Shark, 
aman eating devil, this Se/ache mazimus was very little 
Twelve 
months ago Dumeril, in his “ Ichthyologie Géncrale,” 


heard of and less known until the other day 


could with truth wiitc about the specimen in the Museum 
at Paris “Ji semble ctrc, yusqu 1 pr¢sent, Je seul repié- 
scntant dans les Musces de l'Europe centrale de cette 
énorme espcce des Mers du Nord” To this moment 
nothing very exact 15 known as to its food Pennant 
thought it fed on marine plants, Linnaus considered its 
food to be medusa , some fishermen foolishly think it lives 
on herrings , and as to its times and seasons nothing 1s 
known Why does it come from north to south, 
and why then go north again ? 

So little being known about its form and habits, 
It 1s not much to be wondered at that very little 
1s known about its anatomy , and yet Sir Everard 
Home wrote an anatomical account of it, which 15 
to be found in the Phz/osephical Transactions for 
1809, in which he tells us that he found in the 
stomach of this fish structures showing a link in 
the gradation of animils between the whale tribe 
and the cartilaginous fishes Why, to work out 
this idea alone ought to send the compirative 
anatomists off at once to Tory Island or Bofin ! 
We would, however, refer to another anatomical 
peculiarity, which, had it been known to Sir L 
Home, would doubtless have clenched his argument, 
nimely, the presence of 1ays or fringes of a whale- 
bone like substance along the gill openings It 1s true 
that Gunnerus in 1766 refers to these Strange frinycs , 
1 1S true that im the muscum of that far north city of 

rondhy. m—and within view of the wondrous old cathedral 
where Gunnerus lies buricd, and where to this diy Norway 4 
kings are crowned —thete 1s to be seen 1 piece of one of 
them , that other Northern Muscums, those of Christiani 1, 
Kiel, and Copenhagen also possess pieces, and equally 


Jak lands off the west cowtof Ireland—well knovn localities for this 
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true, that during all these days Gunnerus’s statements had 
been overlooked, and these fringes were a puzzle to every- 
one who examined them. Prof. Hannover, indeed, in 
1867, from their minute structure, described them, and 
thought they were planted on the outside of the fish’s 
skin, like the long spines of certain rays. 

Prof. Steenstrup, in whose charge the specimen we 
figure 1s, and to whose kindness we are indebted for the 
hgure (1), having made up his mind that it did belong to 
the Basking Shark, proceeded to work out its history, and 
so came upon Gunnerus’s description, which enabled him 
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to suggest that this shark must have the intenor of 1ts 
mouth furmshed with brinchial fringes of a peculiar 
nature H<¢ further argued that these must act as strainers. 
that the shark takes in whole volumcs of mimute food, 
catches it on these fringes, and then swallows it. He 
declares it to be a great mistake to cal] this fish a 
Carnivore, that 15, 1f he eats flesh at all, it 18 small 
flush, not big flesh He then objects to the writer ot 
tLese hnes, whcn describing a shark found in the Sey- 
chclles—“ which 15, the noith wh de excepted, the largest 
of living animals’—saying, “contriry to the habits of 
shirks, this one 1s not a Cirnivorous, but a herbivorous 
fish,” as beng tco much on the other extreme My 
cacellent friend 1s right, and I have now no doubt that 
both these bi,, lubberly beasts which in their mouth have 
scaiccly more than the name of teeth—feed on all sorts 
of minute oceinuw creatures, frequently taking in with 
them floating alze And he will be plad to know that, 
acting on the hint in his paper, when Mr Cullen, the 
assistant in the Trinity College Dublin Museum, went 
down to Bofin in May of last year to preserve for 
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Dr Carte the specimen now in the Dublin Museum, 
the inst thing he did was to put his hint into the qull 
quite frcoh branchial openings, when he it once felt what 
Gunnerus had feltin 1706 the whalebonc Ithe frin, » It 
is to be hoped that my colle 1,ue, Prof Vt c alister, will 
e1e long give an account of this specimen in the mean- 
while a description of the annexed (Fip 2) drawig of 
these frinzcs—now for th first ume figured za) szé~—will 
not be without some inter st. 

The gul openings are five im number on each side of 
the nech Lhe first pur almost mecting on the top of the 
As a rule these gill 
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lits in the large sharks are small, here they are of the rise and fall of the barometer for a few daysin Indi , 


mmense size. Their function 1s to allow of sufficient and most other tropical countries 


water to flow in and over the gills to oxygenate the fish’s 


From about 3 or 4 1n 
the morning the pressure increases gradually towards 


dlood ; but in Selache they serve also as supports to the sunrise, then more rapidly, and culminates generally 
trainers , and as so big a body must require a great lot of betweeng and 10aM_ A fall then sets in, which becomes 


food, the in-takings and out puttings must be many, and | rapid during the hottest hours of the day, 


might account for the gradual increase in the size of these 
slits until they reached their present immense proportions, 
where they have to subserve both the functions of nutu- 
tion and circulation J he convexity of the gill openings 
1s towards the shark’s mouth, the concavity of these 
fringed rays 1s in the same direction The edge rcpre- 
sented in the drawing as yagged— an appe trance assumed 
m drying—is attached to the inner edge of the flaps 
covering the gill-openinzs, bcing somewhat more firmly 
attached towards the central portiun, which in the draw- 
ing 1s far too cutilapyinous looking. The yills are outside 
the whalcbone fringes There seems little rcason to 
doubt but that the free points of the frinzes of the one 
row can be so erected fiom its gill ray edge as to bend 
forwards and join, and perhaps slightly interlice with 
those of the opposite row, and thus there would be a 
series of arches of whalebone protrudin,: into the neck 
cavity ofthe fish. When these fines ate ipplied to the sur- 
face of the pill rays, the water could flow without 1csist ince 
The ills were quite free from parasites, in this res ouct 
differing from the gills of the Rhinodon of the Seychall s 
Although this 15 not the plice to enter into minute detr Is, 
there 15 little doubt that Dr Tlemimg is wions in st iting 
that the skin seems smooth when the hind 15 pussed 
from the head to the tal, ani yet thouch the scales are, 
as described by Dr J 1 Gray, armed with smill curved 
points bent in all directions, so thit the skin feels rou sh 
each way, the hand can be rubb d several times motc 
eisily from head to tail than from talto bead indic iting 
that a large: number of the curved points are directed 
towards the tall 

The oi] trom the liver of a medium sized Basking Shark 
1s worth nearly go/ sterling, but the difficulties and danger 
of capturing these sharks seem altogether to be grcater 
than those attending the whale fishery The same ways 
true at the Seychell.s Men engaged it the sperm whale 
fishery off St, De nis often told me they dreaded to harpoon 
by mistake a Rhinodon A whale must come up to breathe 
or else choke itself But there were stories told me of how 
a harpooned Rhinodon, having by a hghtning like dive 
exhausted the supply of rope, which had been sccidcntally 
fastened to the boat, dived deeper still, and so pulled 
pirogue and crew to the bottom—thcre, in spite of the 
harpoon in its neck and its attendint incumpbrances, it 
was at home for a great length of time. 


Ep. PFRCKVAL WRIGHT 


ON THE PHYSICAL EXPLANATION OF THE 
INEQUALITY OF THE [WO SLMI-DIUR- 
NAL OSCILLALIONS OF BAKOMETLKIC 
PRESSURE * 


HERE are, perhaps, few phenomena in the domain 
of terrestrial physics which have received more 
attention than the diurnal variation of barometric pr: s- 
. surt, and on the causes and explanation ot which, never- 
theless, there 1s more diversity of opimion even at the 
present day. Dove, Sabine, Herschel, Lspy, Lamont, 
Kreil, Broun, and many others have in turn cngiged in 
the discussion of this vexed problem, and at the present 
tume Mr Alexander Buchan 1s publishing an eliborate 
and most valuable sésume of the existing data in the 
Transactions of the Royal Society of Ldinourgh as a 
preliminary to a renewcd investigation 
The general features of the diurna: variati_n of pressure 
ate familiar enough to every one who has ever observed 
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and the pressure 
reaches its minimum generally between 4 and 5 pm. The 
pressure then increases till about 10 PM, but in general 
does not attain the same height as at the corresponding 
morning hour, Lastly, a second fall brings 1t toa second 
minimum between 3 and 4 AM, which, except on moun- 
tain peaks and at such stauons as Simla and Daryihng, 
15, as far as my Own experience goes, never so low as the 
afternoon minimum.? 

Thus, then, the pressure mses and falls twice in the 
t\enty four hours, attainin,, in general, its absolute 
maximum about 9 or 9 30 AM, and its absolute minimum 
between 4. and 5 PM 

This may be taken as a general description of the 
phenomena as exhibited in the tropics, but it presents 
inany striking variations at diferent places, aud at one 
and the same place at different times of the year ‘These 
viriattons affect—the hour it which the pressure attains 
Its Maximum and minin um values, the absolute ampli- 
tude of the oscillations, and la tly, their rclative ampli- 
tude It 15 this phenomcnon—the vari tion in the rela ive 
amplitude of the day anc nt ht oscillations-—the probable 
physical caplanition of which I have now to bring to 
1 ouULe. 

it was observed by Arago, apparently some years prior 
to 1541, thatin Lurope ‘ the proxunity of the sea has the 
etfect of diminishing the aimpiitude of the mterval during 
which the diurnal filllast ,viz7, that whi h occurs between 
QAM and 3PM ,” ind considaun, the whole pheno- 
mcnon as made up of a single and aouble oscillation, it 
miy easily be shown that this interval 19 dctermincd 
manly by the relative amplitude of these two clements 
The latest notice on the subject 15 given im the following 
extract from Mr Buchan’s Memoir, a copy of the first 
part of which (for which J am indcbted to the author) 
has reached me only within the last week In summing 
up the characteristics of the midday fall of pressure, he 
siys —‘‘ Whatever be the cause or causes on which the 
diurnal oscillations ot the barometer depend, the 1 fluence 
of the relative distribution of land and water in dcter- 
mining the absolute amount of the oscillation in particular 
localities, as well as over eatended regions, 1s very 
great. From the facts dct uled above, it will be seen that 
this influence gives a strong local colouring to the results, 
particularly along the coasts, and that the samme influence 
1s extensively felt over the Channel, the Mcditerrancan, 
the Atlantic, and other sheets of water on the one hand, 
and on the other over the land portions of Great 
Britain, Kurope, and the other continents ,” and farther 
on he adds ‘“ While, as has been pointed out, numerous 
illustrations can be adduced showing a larger oscillation 
over the same re,ion with a high tempcrature and 
a dry atmosphere than with a low tempeiature and a 
moist atmosphere, the small summer oscillation on the 
coasts of the Mediterranean and those of the Atlantic 
adjoining 1s 1n direct opposition to the idea that any such 
conclusion 1s general For over those parts of the Medi- 
terrancan and Atuantic the temperature 1s hottest in 
summer and the air 1s dricst—so dry, indeed, that no ram, 
or next to none, falls , and yet there the amplitude of the 
oscillation now contracts to its annual minimum On the 
westein coasts of the Atlantic, from the Bahamas north- 
wards to Newfoundland, the teny craturc 1s at the annual 
maximum, but the air 1s not dry, being liberally supplicd 
with moisture, and the runfill is yencrous But with 
these very different meteorolozical conditions there occurs, 
«qually as in Southern Lurope, a diminished oscillation 
during the summer months in the islands and near the 


t Possibly some coasts may furnish an exception 
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‘coasts of North America; and in the south of Europe 
the oscillation reaches its annual maximum just at the 
' season when the annual minimum occurs near the sea- 
coasts, even although the general characteristics of the 
atmosphere be substantially the same in both cases.” 

I am not at present aware whether Mr. Buchan has 
been led by these observations to any definite conclusions 
as to the physical cause of the variation he so clearly 
summarises in the passages above quoted. In the part 
ot his memoir which has reached me all theoretical dis- 
cussion is deferred. But these passages afford such 
remarkable confirmation of an explanation at which I 
arrived some weeks since, on approaching the subject 
from an entirely different quarter, that J do not think it 
necessary to withhold longer the publication of my view. 
If Mr. Buchan’s conclusions are the same as mine, the 
facts that I have to bring forward will seem to afford 
independent cunfirmation of that view. ; 

Any person glancing over a series of curves illustrating 
the diurnal rise and fall of the barometer cannot fail to 
be struck with the characteristic difference of those of 
places with a continental and those with an_ insular 
climate. The case of the Mediterranean described by 
Mr. Buchan seems, perhaps, to be an eaccption ; but, as | 
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shall presently show, it is an exception of such a kind as 
most strongly to confirm the rule. The accompanying 
curves are striking, perhaps exticme, examples of this 
characteristic difference. The first 1s that of Leh-in- 
Ladakh,! situated in the Indus valley (the observatory 
being 11,538 feet above the sea), and 1s for the month of 
September. The climate is characteristically dry and the 
summer heat excessive, notwithstanding the elevation. 
The curve for Yarkand and Kashgar, still further north, 
and only 4,0co feet above the sea, is of similar character 
but smaller amplitude. The second curve figured is that 
for the noithern half of square 3, of North Atlantic, pub- 
lished by the London Meteorological Office. In the 
former the double oscillation has almost disappeared, the 
nocturnal fall of pressure being represented by little 
more than a halt for some hours between two periods of 
rising pressure ; and nearly the whole fall of the day 
takes place between 9 A.M. and 5 P.M. In the case of 
the Atlantic curve the day and night oscillations are 
almost exactly alike, the night oscillation being only 
Sliphtly less than that of the day. These characteristic 
differences are perhaps best expressed by the ratio of 
the constant coefficients U’ and U” in Bessell’s interpola- 
tion formula— 

= M+ U'sin (n6+4') + U" sin (220+ 24") 4, &., 

since the magnitude of U’ determines the inequality, and 
that of U", though variable under different conditions of 
climate, is so to a much less extent than the former term, 
and chiefly dc pends on the latitude. The following are 
the values of U’ and U” in English inches, and their 


* This is computed from the heurly ob i ing si 
y observations, recorded during 43x days, 
by Capt, £. Trotter, R E., and of one day by Dr J. Scully, together with 
P.M. 


six days’ observations by the latter at the hours 4 and ro A.M. 
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ratios for the mean diurnal curves of a few stations 
(chiefly Asiatic). The arcs x’ x” corresponding thereto 
are also given :— 

















€ U' | ow | u" | " fossa 
Yarkand (9 months) ... | ‘0348 | 4 _ ‘02158 eB 8) 86 ft 
Leh (September) 0517 '343 9] 0254 1143 19 2 tt 
Lucknow (year) ... "0265 '3qt 30 °0355 108 53 O'75: 1 
Hazambagh, do.... ‘O193 1349 46) ‘0343 |145 45 0°56: 1 
Calcutta, do, "0205 341 24| 0391 152 7 O68:1 
Bombay, do. 0179 337 17| 0345 1157 13 046:1 
Katavia,do... ..  .. | 0240} 24 7); ‘0369 F 59 34 06551 
Square 3, Atlantic, do. | "0319 fs 26 01751 


10055 354 51 
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As a general rule the more humid the station and the 
smaller the range of tempcrature, the smaller 1s the value 
of &’, and hence it has sometimes been spoken of as the 
temperature element of the oscillations ; the double oscil- 
Jation which is superimposed on it being referred by 
Dove, Sabine, and Herschel to the varying tension of 
water vapour, by Lamont and Broun to some solar influ- 
| ence Other than heat; and by Lspy and Kreil to the 
| oscillation of pressure produced by heat in an elastic 
fluid expanding and contract ng undcr the influence of 
gravity. To me it seems that there can hardly be a 
doubt that the last explanation is the tue one, and that 
this has not been generally recognised I attribute to the 
fact that the conscquences of the thcory as a purely 
physical problem have never yet beea traced out and 
venfied by such a mass of facts as Mr. Buchin is now 
bringing together. So lon, as the zo/e phenomenon is 
not satisfactorily accounted for, some doubt may reason- 
ably attach to the eaplananon uffercd of one only of its 
| clements. 
| 
| 


My own attention was fiist drawn to the subject of the 
explanation which | ain about to give by a paper of Mr. 
I. Chambers in the /’Az/. 77 ans. for 1873, in which that 
gentleman showed, as the result of an analysis of the 
diurnal variation of the winds at Bombay, that one 
element of this variation is a douple rotation of the wind 
airection of such a character that the southerly com- 
ponents atiain their maximum value at the epoch of the 
most rapid semi-diurnal rise of pressure, the easterly 
components at the epoch of maximum, the northerly with 
the most rapid fall, and the westerly with the epoch of 

( minimum. On these facts Mr. Chambers based a sug- 
gested explanation of the barometric tides; regarding 
them as a phenomenon of static pressure ; and assumed 
(as now appears, on insufficie.t grounds) that the pheno- 
menon in the northern hemisphere is generally of the 
same type as at Bombay. There was indced one feature 
in his explanation, which it seems difficult to reconcile 
with mechanical laws, since he supposed air to flow from 
both east and west towards a region where the pressure 
is rising above the mean, and by its accumulation to 
produce a maximum of static pressure. But apart from 
this, the discovery was an important one, and since it 
clearly showed that a regular horizontal transfer of air 
corresponded to the oscillations of pressure, it held out a 
promise that further steps in the same path might clear 
up what appeared to be anomalous, and possibly lead to 
a complete explanation of the diurnal oscillation. 

Some time before this paper reached me, the Rev. M. 
Lafont had placed in my hands four years traces of a 
Secchi anemograph, erected on St. Xavier's College, 
Calcutta, and these having been measured off, tabulated, 
and reduced, 1 was interested to find that the diurnal 
wind variation at Calcutta showed the double diurnal 
oscillation quite as distinctly, and relatively even more 
prominently than that of Bombay. But one important 
difference presented itself. ‘The north and south el* ments 
of the oscillation, while agrecing in epoch with those of 
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Bombay, were reversed in direction and taken together 
with the latter, showed a tendency to a cyclonic circula- 
tion of the atmosphere around the Peninsula during 
falling pressure, and an anticyclonic circulation with 
rising pressure. Moreover, the east and west components 
agreed almost exactly in epoch with the north and south 
components, the result being a movement of air from the 
north-west, with falling pressure, and from the south-cast 
with rising pressure. These facts, taken in conjunction 
with the positions of Bombay and Calcutta, on opposite 
sides of the Peninsula, seemed to point to the differential 
conditions of Jand and watcr being probably concerned 
in the phenomenon, Another and not less important fact 
connecting the winds with the diurnal oscillation of the 
barometer appeared at the same time. When the wind 
variation was analysed by Bessel’s method, there appeared 
an east and west oscillation of considerable magnitude, 
corresponding in epoch with the barometric inequality 
expresscd by the first periodical term of the barometric 
formula. This was easily distinguished from the oscilla- 
tion of the sea and land winds, since the Jatter is nearly 
north and south at Calcutta. At Bombay where the sun 
and land-breezes are nearly east and west, such an oscil- 
lation would be undistinguishable, even 1f it really exists. 

The east and west oscillation of diurnal period indicates 
an outflow of air to the eastward during the daytime, an 
inflow from the east during the night, and the former 
phase of it evidently corresponds to the hot winds of the 
Gangetic plain and northern India, and indecd to the 
day-winds of the dry months of the greater part of India. 
They blow towards the sea from the eastward, only in the 
western portion of the Dakhan, Mysore, &c. ‘This 
system of day-winds consists of an outflow of air from 
the Peninsula towards the sea on both coasts, the 
westerly direction greatly predominating. 

The next step in the inquiry was to ascertain what 
general cause would operate to produce this efflux and 
influx of air; and the obvious suggestion was that it must 
consist in the differential action of the sun’s heat on dry 
air and water. 

Let I’ be any volume of dry air at pressure /, and 
absolute temperature 7, and let r units of heat be com- 
municated to it, raising 1ts temperature from 7 to Z + 4, 
while the volume remains constant. The pressure will be 
thereby increased from / to /? + /, wherein 


m— ee 





sik ? T + z =>. — Z 
Also m 
Y 
r= Ver, mae (2) 


wherein s is the density of air at the standard pressure ? 
and temperature 7), and ¢ its specific heat at constant 
volume, compared with water as unity. 

If now the same quantity of heat r be employed in 
evaporating water at temperature 7 (the whole being con- 
sumed as latent heat), and filling the volume of air VY with 
vapour at pressure /’, the total pressure will become 
P+ 7’, and — 

per tel fox 
PT 

where s is the hypothetical density of water vapour at 
Pand 7,, and A its latent heat at temperature 7. Sub- 
situting for s its approximate equivalent §s 


np T° 
r= bgst 2 (3) 
and equating (2) and (3) and eliminating common factors, 
Pte = pha 
LC 
Pas YP 
p ix (4) 
From (1) and (4) 
5 pti Sop lt 
~p:p =P ae P 6 
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which gives the ratio of the increase of pressure pro- 
duced by the same quantity of heat, employed in the one 
case simply in heating dry air, and in the other in charg- 
ing it with vapour, At a temperature of 80° Fahr. = 
f= 541, 

p= 73675 
that is to say, when a given quantity of heat is employed 
in heating dry air at the temperature of 80° it ralses its 
pressure more than seven times as much as when it 
simply charges it with vapour without altering the tempe- 
rature. With lower values of Z the difference will be 
still greater. 

This great difference is no doubt much reduced in 
nature by the effects of radiation ; and while some evapo- 
ration is effected on the land surface, there is some 
incrcase of temperature over the sea, but it may be 
expected that sume part of this difference will manifest 
itself in the greater intensity of the forenoon pressuic in 
the lower strata of the atmosphere on the land as com- 
pared with the sea, and in fine clear weather as compared 
with cloudy weather, when banks of clouds present an 
evaporating surface. With regard to this latter point, it 
has been shown by Lamont and Kreil’s investigations, 
that between clear and cloudy days, there is a difference 
of this kind, and that it is maniested not only in the 
yreatcr magnitude of the diurnal co-efficient U’, but also, 
although to a much less degree, in that of the semi- 
diurnal co-efficient U” of the barometric formula, Fur- 
ther evidence of the same kind is afforded by the values 
of these co-efficients for the several months at Calcutta. 
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_ | 9 ¢ | 1 
January | 0287 | 330 18 | "0485 | 151 34 
I‘ebruary | "9319 | 327 12 { 0423 | 146 48 
March .. ' "0343 | 329 2 0437 | 146 44 
Apri |} “O30r | 3360 53] ‘0425 146 35 
May | ‘O325 | 344 43 | "0385 145 13 
June 0218 | 357 28; °0336 | 146 23 
july. | ‘O1y2 | 2 6' ‘0396 | 150 30 
August ... | 0218 O ${ “0372 | 144 29 
September | 0232 | 354 41 O400 | I51 25 
October... 0234 | 343 12 0393 | 160 59 
November : 0250 | 337 38 ‘0399 164 22 

70270 | 335 18 ‘O4tl 158 55 


December 
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The driest months in Northern India being March and 
April, while July 1s the wettest and most cloudy. 

On Espy and Kreil’s hypothesis of the cause of the 
double oscillation, there is no apparent reason why the 
evening maxinum, arising from contraction and dynamic 
pressure, should be equal to the murning maximum, 
which seems unquestionably due to the increased tension 
of the lower atmosphere in consequence of heating and 
the introduction of vapour ; and any inequality will, of 
course, appear in the value of U, or of the co-efficients 
of other terms of odd periodicity. But the fact esta- 
blished by the anemometer that an outflow of air from a 
heated land area takes place during the day-time, at 
once assigns a cause for the greater part of the equality, 
viz., an alteration of the static pressure. This is not an 
overflow in the upper regions of the atmosphere, but an 
outflow of the lower strata, or a tendency in that direc- 
tion. It does not, of course, follow that to produce a 
rcduction in the mass of air over a continent, there should 
be an actual motion of the air outwards in all directions. 
The very small forces in action will be manifested even 
more in retarding in-flowing currents than in accelerating 
cflux; and it is only iu very dry and highly-heated 
regions, such as India, that they produce well-marked 
diurnal surface winds, blowing outwards towards the sea ; 
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winds of clastic expinsion, such as aic the hot win ts of 
Indi2 and Australia, winds which are distinct from con- 
'yection cuirents, though, 1t may be, coexisting with and 
accclerating them The rclations of these winds to the 
barometric tidcs are very markcd, but it does not scem 
that the differences of tidal pressure would suflice to 
eeneratc them, weic there not a movement of the 10 in 
the sime direction ausing from more persistent diffe 
cnces of pressure Thcy probibly also depend much on 
Jocal and irrezuliu differences of picssure 

The an thus removed in the day time from « ort nental 
acis mist, of course, collect over the neucst arcrs of 
evapor ition, with the effect of dimnishin§ the mid dty 
fall of piessure ovcr those tiacts, ind thus seem to be 
expluncd those appuent anomuilies in the magnitude of 
the mid day semi oscillation of the buo neter to which, 
inthe prssazes quoted from Mi Buchin’s memon, he 
his driwn ttlention,.1z, 1m the crise of the Meditc1ane¢ wn 
a1e2 ind the Atlintic coist of North Americ? 

The diuection in which this movement of the urtilcs 
pliuce will, of course, vury with the Jocality, but there wil 
Uways be,on an wero, 1 gic ter diuinil mv mert 
towuds erst coi ts thin towirds tho efi mrtoth wes 
Jhis anay be alu tritud by the cise cf C lutty nd 
borabu, ind itis more cvten wely dlustaated by th pr 
cd munant westerly dicction of the Jara winds ct Incata 
and the cold vasterly dium ud wires? that blow ieros 
the ngh pluns(17 00 0to1)oo0f et of the Char henmo 
uid Rup hui Western libet T}oue nmi sutherwn ly 
Obvious As the reaity wos of yr ssure dviunce trem 
c1ttowcst, the locd buonctuc ,riwi nt of my plice 
(an soda ts it as det tmuncd Vy th deta il oscil ition) 
will bo cxpae sed by viva cnt 9 the cxmtur phise of 
thevayve Putin, the hottest pat cf th cay viz, from 
poh ipwt 9t oillfprt 4 oor 5,thi acltcent (which 
15 the stucpest ind most prolor ca of th ter) inclnes 
to the cstv. rd, ind incte ises th dechiy ty tow ids cist 
co sts risu ge diom the crvcess of pressure ovcr the ond 
In the oppesite diurecticn vie, t wuds west ce ts, it 
zous to diminish thiut decly ty At myht th co oc 4 
1 versed Ihe west toc t To rometiic prudent fom 
ot M tohbilf ptt 4,or 4 \ Wo isinthesime d ection is 
thit tending to produce nia flix cf ui from the ser 
toxsuds the lid on west cout , thts, h wever is 
opposed to the J nd wind of tx cout linc, whichis 1 
ruc convection curtert, rd ouises from qute Ciffercit 
cruscs, tud, uUthou h trace dle in the wud y iition t 
Lombyy, it there mimfests itsclf only by decire isin. the 
velocity of the forme: Theie uc, morceevor, mdepen 
dent prounds for the mfcrence that this conipens ting 
in flow chicfly aticcts the higher sti ity of the iwmesphiic 
while the dvy wind 1s chicly produccd im the low aid 
moire he ited strita At Carlcuttr the ¢ wterly (or ne, it ve 
westuly) t ndenc, of the wind itmyht isvery promin ith 
cahibited in the curve of diuinal vaniition, but althoi h 
of lon ¢-1 dmiton it is at no tne ©) intense 15 tic 
westerly tendency in thee uly tfternoon hours 

In hkhe minner may be eapliuned the difference of 
epoch of the correspond ng plises of the cm diuinil 
east ind west vai ition at Calcuttr and Bombiy [he 
rlidicnt of pressure, in so far as it depends on the scm 
diurn ul oscillation, will, of course, be to the west with 
Meing pressule, and to the cist with 2a fallinz pie sen, 


ite this normal tidil giadient 1s affected by the small 
ee of implitude ove: land ind sei,in such manna 
1 


ts changes will be acccle1ated as affectinz cist coists, 
and ictuded as affecting west coats Now if we sup- 
Freee ts iccelciation mm the one case and the rctir- 
hale ma a ager amount to an hour or in hour anda 
direction of th the intervil between thc chin.e in the 
We acca dpe aents, and then effects on the wind, 

tsted by the inemometei, 1s also about in hour 


7 This IU state on the autho 
uty of Dr C il no assures ne that on the 
high plans the e afternoon winds are aly ass hen ie re 
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and u haf, we should roughly reproduce the conditions 
shown to exist at C ulcutta and Bombay respectively 

According to this view, the local static pressure of the 
atmosphere, aput fiom irregula movements, 1s shown 
by the height of the biromcte: at the hours of minimum 
pressure, and the diffeicnce of these capresses the weight 
of the atmosphere removed and restorcd bv the osculatory 
movements chicfly between lind and sea 

I should add, in conclusion, that this conmmunication 1s 
incicly a seszae of some of the more silicnt topics dis- 
cusscd in two pip 14,9 On the Winds of Cilcutti’ and 
“ The Theory of Winds of I listit LNpansion, which will 
shortly be published ev ci/ mse elsewhere 

Il Tf BLANtTOKD 
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CAAJONIZIAOUS LIND SMIITS 


N v1ecent visit to the South Log ius, in Nova Scoti, 
in which I wis issisted in the cxamimition of the 
cliff by Mr Albert J Hall, Manager of the Cumberland 
Cou Mine we found t number of well prescived shells of 
Pufr ctu fa,ywthe mdurited clry, tilling an erect sigil- 
Juit,im v bed consider ibly higher thin those in which 
he shell was previously known. $ Itisnceuly tn the middle 
of eroup xavi of my scction of the South Loggius, 222 
fect vbove the main coil serm, $42 fect above the bed in 
wh ch the species wis first recognised by Su C Lycll and 
mysclf, and vbont 7,000 fect zbove the lowest bed in which 
Lhoave yet found it It thus appcats that this little pul- 
mon ite continucd to flourish in the carbonifc1o0us swainps, 
{ter its remote incestors had been covcred with 2,000 
1 ot of sediment, riclucdine minv beds of coil, and newly 
the wlole thiclncs, of the productive coal mer uics 
Cunt us fers us, the only other land snail found im this 
cc tiod on the other hind occurs only, so fir as known, 
inthe lowest of the beds above mentioned Two other 
carbomf tous Jindsheal Paper raulienuenss, Bradley, 
ind J)7 sen Ma WW 7s, Inadley, hive been found in the 
coul fidd of Winois, ind it is worthy of remauk that, 
wcordins to Dr P P Cupenter, all the four spc cies 
lxlor, to distinct zencric or sub generte forms, and thit 
ul these forms are still represented on the American 
€ ontine nt 

On the same visit, we weie so toitunate as to find 
other luv stuilanum stump, rich in 1cptiliin remaina, 
wich it 16 hoped my, on cv mination, ifferd new species 

ind further inform ition on thosc already known. 

J W. Dawson 


LHL TIKDPS OF ALAGULITN’S LAND? 

At 1¢ ards the publication of results achieved by the 
nuturalists accon pinyins the reccnt Irinsit expe 
dition, our Americ in fnend appeu to be getting the 
stut of us While we are cngayed in issuing “ prelimi- 
n ry reports,” they hive already arran sed and classified 
their collcctions, and are beginning to publish their dis- 
covucs Lhe spccimcns of birds obtained by Dr Kid- 
dor, sut,eon and natui ilist attached to the astronomical 
puty at Ker,uclens Lind, or Desolation Island, have 
becn placed for detc1mination in the hands of Dr E Coues 
on of the most competent zoologists n the United 
Stites and the result has been the very interesting mp- 
moir now bcfore us We knew urcady thit Ker guclen’s 
Land was not an inviting plice of residcnce for the more 
highly o1.nised animals, and thit few birds were to be 
found thcre We know now what those few are, and 
have full paiticulais about most of them, then lives, and 
hibits Accoiding to D1. Coucs’ determination, Dr 

‘ : nha 
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Kaddei’s collecuon contains cvimpks of twenty onc 
species of this class, belonging to sia families, namely, 
eleven Petrels, four Penguins, thrce Gulls, a Cormorant, 
a Duck, and a Sheath bill Of these, the two last-named 
are “the only partial vegetable fecders observed, all the 
othe: bids feeding eaclusively on flesh, fish, or marine 
invertebrates.” Of the Chzones, or Sheath-bills, a singular 
abnorm il form related to the Plovers, of which there re 
(or were lately) ving specimens in the Zoological So- 
ciety’) Gardens, Dr Kidder might will have suny, in the 
words of the old song, “their tameness 1, shocking to me ” 
‘They would scarcely gct out of my way, sriysthe Doctor, 
“and seemed greitly mterested im my movements When 
I sat on a stone, kceping perfectly still, the whole purty, 
twelve in all, came up to cxiamic the mtruds: — Chey 
walked all around mc, coming almost within reach, 
others flying up from more disvant rocks to jon thei, 
and finally stopped, almost in a scmt cucle, for a good 
stae After watching the birds for 1 time, I shot four 
specimens, not without compunction on account of killin r 
such tiustful acquuntances When ] walked off to ta 
suficicnt distance iv av for ashot, the whol troop started 
to follow ine, making little runs ard stopping, as if filled 
with curiosity. J shot all fovr w thout movin, fiom the 
spot, reloiding for each, the biras not all flyin out of 
range even afte: the ,un hid been fired = On subse quent 
occasions, vinous membcos of the puty canturcd sp ci 
mens by hind, al] that was ne cs ty to attract them 
within reich being to remain pafectly stil After one 
had been caucsht it sstved as a Ime for others Who 
taken home alive thcy still showed no fu, bu when let 
loose in the housc took food re udhlv’ 

Another curious fict observed 1 thit in the absence of 
true birds of prey in Kerguelen’s Ling, the Skhua of the 
Southern Seas (which Dr Coucs, widely departin,, from 
the ordinary binomiil = ystem designates as “Day Aa 
Sua antarticus (16s), Cou), appe uo to hive tiken 
upon itself all the habits and prictices of 1 buzzud o1 
Kite “It wis at fust tahen for a hiwk by il cf us, 
its manner of flight, witchfulncess of the 1ound ovet 
which it fllLw, and habit of pctclin, on spot com 
minding a wide view, all suggested this impression — It 
was, indecd, dificult to believe the evidence of iny own 
senscs when I found a web footed bid avoiding the 
water and picyin” solcly, so fue is mv observations 
extended, upon other Luds When iny of the paity went 
out shootin,, he was pretty suic to be followed by one or 
two ‘sea-hens,’ as the scrlers call them, «nd had oftcn to 
be very prompt to secure his game before it should be 
carricd off in his very presence ” 

Many details are hkewise given 1cspecting the habits of 
the othe: nineteen specics observed, and § reat credit 1s dne 
to Dr. Kidder and Dr. Coues for the speedy manner in 
which they have put togcther this interesting memon 
But what Mr. Eaton, the ] nglish natu ist at Kerguelen, 
and Mr Sharp, who, we believe, has been, ot 1s workin, 
out his bids, will say toit, we cannot tell We fancy they 
will not be very much pleased it being thus forestalled. 
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“CIMIS communication is macly a prelimimry note, to be 
followed by an elaborate po} ci on the abcve subjects = J 01 
conciseness and cleainess, | present the few facts I have now to 


offer mn the form of notes of experiments — 


t On the Obliteration cf cne Sonorous Sensation ly tle imultincecus 
action of an ther mre intense and lower Sound ind on the discovery cf 
the remark le fa tth it 1 Sourid cvcen when very intense cannot cl hterite 
tle sensitions cf anuther Sound Lower than itim Pitch with Apj dic iti ns 
cf these Discoveries to M asures of the Intensitics cf Scunds und to the 
Proper Method of Conducting Orchestral Music By Alfred MM tyer, 
Ph D , Membcr ot the N ition al (Amercian) Academy of Sciences ind Fr 
fessor of Physics in the Stexcn Institute of Icchnology Holoken New 
Jersey, US Amerier he | lefore the Nitional (Americ u) Academy cf 
Sciences, in Washington April .o 1876, and now first printed from the 
manuscript sent through Mr Alex J Ellis, RS 
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/ tow Ooo tr nM Ohta n of in Sunil 
l4yauti =~Sevenal fect fiom the eu I placed one of those 
loud ticking sprine-balance American clocks, which make four 
beats in. second = fhen T brought quite close to my €a1 4 
watch (made by Tange, ct Piesden) ticking five times im the 
second = tu this po ath n Toh ad ul the ticls of the watch, 
even th ¢ which comerted with every fourth tick cf the clock 
Pctusecdlthe fifth t:}) f the witch which comemed with one 
ofthe 11 of th clout, itsffth i}. Tnow gradually 1« moved 
the watch fron the ca, ml pore ived that the fifth tick bu ame 
famter ant fain er, tubataca an ct tince at entirely vanished, 
and ws, 6» to speak, stump clout’ of the witch ! 

Snuil 1 ml more stil ng expermments were made with an 
Old iva watch, bertia, fom times to the second, by crusms 
thisy uchto un about thirty secou 1s an hour on the clock, sv 
that rw every two mimutes the tuls of the watch and click ex 
v tly corr sled = When the watch was held near the en, every 
one of irs til sy vehcud € tinctly, | ut on gia tually removing 
fromthe cu, the ticks cf the wuch b came funtes wn! funter 
atthe com il nee, eidyvhon the watch hal bec 1 aemoved to a 
distince «f nme ches ficm the cu, the ticks of the watch 
were utterly od iterved dung “7 whole — couds of 15 ticks 
Wout the time of cemulence On icmovm, the witch to 
a tine of ttweaty fourimehes, [fount that I lost ats to hs duns 
wu sec nds about the tune of comcidcence It 1s here smpor 
tint toramork that the tich of tae Clo ho ue 797 en duration, 
aowelas/ a mpitch, thin thoe of the witches Wath the 
vith ao minme ithe di tance cf twenty four mches from the 
ety tit co with Uloay vle tron, w tick Ly tick the watch 
yprordedt’ timecfe cil nce Since the ticls of the witen 
uc hatiin tuiu i hinths eofthe cloek,theyae> 22146 7 
hy the of 2 ont tc time cf comciturce  Ilence as, oo to 
spa, test ttre? ft the wruchs ide], tick ofter G1, under 
th Tongtr} of the cl cl, Ly ire ave l thit mor tid more of 
the duratr a fewh sucee Sve w teh tick becume extinguished 
by thetul f the cl ol, w ike sly the 4 e7cend) {the short tick 
ofthe wr hows ft aulvble, nd ou li even tus also crept 
unica the) uy ticl of the caocl and the whole of the ticks ct 
theceo] wae racndercd imudible fo we second at the end 
of which t mc the front o1 4 ¢ of the witch th, as we 
miy culit, protia’ d beyond the clo } ticl, vid then lowly 
rew up ints» rce mol te wate’: ta has tet re dn vlis sucecs ton 
efSevcents the ticl of the old tlver w teh ( ride vy Lol sas) ais 
ypyeuswith shap 47 , hhevciiclets, and re appe us with 


aso }licthatn de bya) oy mubl  faluny uy on others in 
h pocle fo othise yoann the fore, aca dudd unalysis as 
mail cfthe cle t t th teh of t } ck on the tick of the 


witch, uo Ingadc utrul dius rer nc f the fict that onc sono 
Pou sen timm yovercore u lel periute un ther 

Tviprercnt ¢ tlimin th i litt ntusity cf ta Cl /t 

Jud clit at tia F wht 7 —Ahe clock was pliced on 1 
post in the mide of ur oj; ea level feld in the country, on 
nizhts when the up wt culm xwnl noseless — Lhe ticks of the 
clool becime jut imiudi Io when my ear wis removed to 1 
distance 550 tect Tie ticls of the satch became just inau- 
dible itv distance of twenty! © Lhe .atio of the squares of 
tne « Numbers mal c the ticks of the clock bout ,00 times more 
intense than tho cof the watc! Qn the stme mghts that T 
mirlc the ibove determin uions Tal o 7 ut the clock on the po t, 
tL ylcas agun t my zy omitic process a slender oticl 14+ 
litt. voinches and tenths I steod with my ¢« r at distance 
fiom tie Glock of from ciht to sixteen feet, inl then shid the 
witch wove and along the sticl (tehing cne that it did not 
touch it) until at acached such a distwn ce fiom the car that its 
fifth ticl just disapp ared = Knowimg the relative intensitics of 
the ticks of clock amd watch when placelat the sumc distauce 
from the cu, the law of the reciproc Is of the squares gives the 
relit ve intcnsitics when the clock and watch are at the several 
distances obta ned au the above experiments = Large numbets of 
such experiments have been made, wd the isulty agree pu- 
fectly well when we take into cousidcration fist, the difficulty 


t The precise number of ticks im 1 sccond1cre mentioned are not neces 
sury for ci ghly observing indunderst diy thesepher mena J observed 
them by a cummon Amcici fj endulum clock pliced cn utalle, which in 
creased the power of its half second ticks, ind 1 wat htc iting five times in 
two econds Rev Mr Hawets informs me thit he has often noticed 4 
smuilar eff ct at mght with ordiniry witche — The sensation produced by 
the obliteration cf the tick when the proper distance of the watch from the 
eula Leen attamed andthe ¢ rscqnent sud len division of the ticks into 
pends separated by silences ws very peculiar = ft as diflicult not to belicve 
that scine accident has not suddenly interfer d with the action of the watch, 
instead of merely vith our owns nsations~—-A J L 
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in the path of the determinations by the gradual fading 
‘away uf the watch-ticks as they approach coincidence with the 
t lock-ticks ; and, secondly, the impossibility of arriving at any 
result at all, if the slightest noise (the rustle of a gentle breeze, 
the piping of Srogs, the bark of a distant dog) should fall 
on the car of the observer when engaged in making an experi- 
ment. The general result of the numerous experiments thus 
made shows that the sensation of the watch-tick is obliterated by 
a co ncident tick of the clock, when the intcnsity of the clock- 
tick is three dimes that of the watch-tick. ‘This result, however, 
must be regarded as merely approximative, not only from the 
iwanner in which it was obtained, but from the comslev ity of the 
sounds on which the experiments were made. Tt is interesting, 
however, both as being, I believe, the first defernmin wion of this 
hind that has ever been m:de, and as having opened out a new 
and important field of icseuch in phyvological acoustics, 
Lexperiments on Musical Sounds, —Reserving the further deve- 
lopment of my discoveries to a future piper, I will now bnefly 
describe some of the more prominent and simple phenomena, 
which I discovered in experimenting with mzzvieal sounds. At 
the outset I will remove an objection always made by those 
versed in acoustics, but unacquainted with these new phenomena. 
It is as follows :—‘ You say that one sound may obliterate the 
sensation of another; but are you sure that the ral fact is not 
an alteration of the gzadity ot the moie int use sound by the 
auction of the concunent feebler vibraton?” [exclude this 
objection ly ex; erimenting as follows :-- An op un or closed 
organ-pipe ts sounded forcibly, and at a few feet from itis placed 
the instrument emitting the sound to be oblitenited, whicb may 
be either a tuning-Jork on its resonance bos, or a closed orpgan- 
pipe communicating with a separate bellows. Suppose that in 
the following eaperiment both tun ny-fork and clo ed orpan-pipe 
produce a note higher in pitch than the more intense or catn- 
guishing sound of the open organ-pipe. Now sound the fork 
alone strongly, and altemnately shut and open its resonance box 
with the hind. We can thus obta.n the sound of the fork im a 
seoular measure of tink, NNhcn the ear has well apprehended 
_the intervals of silence and of sound thus produced, begin the 
experiment by soundiny the open pipe and tunm>-forl sinul- 
tancously. Now, if any change is thus effected in the quality of 
sound emitted by the open pipe, this change cannot occur except 
when the pipe is sounding, ad hence, if it occurs at all, it must 
eecur in the regular measure in which the fork is sounde lL The 
following are the facts really obverved. At first every time that 
the mouth of the box is open, the sound of the fork 1s disunctly 
heard, and chinges the quality of the note of the open pipe. But 
as the vibrations of the fork run down in amplitude, the sensa- 
tions of its effect become less and less, til] they soon entirely 
vanish, and not the slightest change can be observed in the 
quality or intens ty of the note of the open organ-pipe, whether 
the resonance bos of the fork be open or closed. = Judeed at this 
stage of the eaperiment the vibrations of the fork may be sud- 
denly and totally stopped without the ear being able to detect 
the fact. Butt instead of stopping the fork when it becomes 
inaudible, we stop the sound of the open organ-pipe, it is mmpos- 
sible not to feel surprised at the strong sound of the fork which 
the open pipe had smothered and had rendered powerless to 
aifect the ear. Lf we replace the tuning-fork by a closed organ- 
pipe of the same pitch, the resul’s will be the same, but in this 
case [ adjust the intensity of the higher closed pipe to the point 
of extinction by regulating the flow of ait from the bellows, by a 
valve worked with a screw. ‘The al ernation of sound and 
silence is obtained by closing aud opening the mouth of the 
closed pipe by the hand. 
Lligh Sounds cannot obliterate Low Sounds. A new and te- 
markable fact was now discovercd. No sound, evcn when very 
intense, can in the slightest depice diminish or obliterate the 
sensation of a concurrent sound which is lower in pitch. ‘This 
Was proved by eaperiu cuts similar to the last, but differing in 
laving the more intense sound higher (‘nstead of lower) in pitch. 
In this Case, when the ear decides that the sound of the (lower 
‘and feebler) tuning-fork is just extinguished, it is generally dis- 
covered on Stopping the higher sound, that (Ze fers, which 
should produce the lower sound, Aas ceased to cubrate. This 
surprising experiment must be made in order to be appreciated. 
a sie only remark that very many similar experiments have been 
; rs €, ranging through four octaves, and have been ob-erved by 
"a score of different ears, with the same invariable result. It is 
important to understand that this phenomenon depends solely on 
the diference of pitch, and not at all on the absolute pitch of the 
hotes, Thus a feeble ¢”’ (1024 double vibrations) is heard as 
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distincdy through an intense ¢” (1280 double vib.ation-) a. a 
feeble ¢ (128 deuble vibrations) is heard through an intense ¢ 
(192 double vibrations) or an intense ;/ (256 double vibrations). 

_ the development of the applications and of the further illustra- 
tions of these discovers would ocenpy too much spice ; I must 
therefore restiict my-clf to mentioning some of the most inter- 
esting. Lela manica la sentence over aud over again with the 
same tone and modulation of voice and while he is so dome 
forcibly sound a¢ pipe (256 double vibrations), A remarkabl: 
effect is produccd, which varies somewhat with the vo ce EXPUll+ 
mented on, but the ordinary result is as follow. It appears as 
though two persons were reading together, one with a grave 
voice (which is found by the combination of all the real reader's 
vocal sounds below «© sn pitch, or having Tess than 2506 dcuble 
v brations), the other weha high-pitched voice, penerally squeaky 
and nasil, anl, L need not add, very di-agrecable. Of cows: 
the aspirates come out with a disttessing prominence. [have 
cbserved many curiors iustrations of this change in the quality 
of the tone of the vo ce, caused by the entire or partial oblitera- 
tion of certain vocal components, while listening to persons 
talking during the sound of a steam-whistle, or in one of our 
long, resonant American railway caniages. experiments snnilar 
to those on the human voice, can be made, with endless modili- 
cations, on other composite sounds, as those of reed-pipes, of 
stringed in truaments, of ranning water, & With one of ny ¢ 
(128 doable vibration ) free Giemte reeds, I get very marked 
results. Using as a concurrent sound an intense c (256 double 
vibrations) T perceive the prime or fundamental simple tone ¢ to be 
unatfected in intensity, while all the other purtial tones (nghir 
harmonies or overtones, as they are sometimes called) are 
almost obliterated, except the fifth partial (or fourth upper 
prrtid) ¢”, of 6g0 double vibrations, and the sixth partial (or 
fifth upper partial) 2” (of 768 double vibration~), which come out 
with won Terfal distinetness, The fact that the lowest, or prime 
partial tone in the majority of ordinary compound musical tones 
1s the strongest, is dne (among other reasons) to the fact that the 
sensation of each partial tone of which the whole musical tone 15 
composed, 16 duntnishcd by the action on the ear of all the com- 
ponents or partial tones, de/oze it im pitch, "Phas the higher the 
pitch of any component or partiul tone, the gicater the number 
of lower components which tend to obliterate it. But the prime, 
or lowest component prrtial tone, is not affecced by any other. 
Another illustration I cannot resist giving. At the end of the 
street in New York, in which I now reside, there is a large fire- 
ari bell, the residual sound of which, after its higher com- 
ponents have disappeared, 15 a deep simple tone. ‘his bass 
sound holds its own with total indifference to the claiter of 
horses, or to any sounds aédvze it in patch. Te dies out with a 
sinooth gradient, generally without the slightest indentation cr 
break produced by the other sounds of the street. Indeed in 
this case, as in all others where one sound remains unaffected by 
intense higher notes, the observer feels as though he had a special 
sense for the perception of the grave: sound—an organ entirely 
distinct fom that which receives the impress of the higher tones, 

‘that one sonorous sensation cannot interfere with another 
which is low.r in pitch, is a remarluble physiological discovery, 
and next after the demonstration of the fact that thy earis cipalle 
of analysing compound musical souncs into their constituent or 
partial simple tones, is probably the most important addition 
yet made to our knowledge of the nature of hiaring., Ht cannot 
fail to introduce profound modifications into the hypotheses 
hereiofure fiamed respecting the mechanism and functions of the 
err. 

Apfitcation to Orchestral Les forniances.—We have seen how 
an mtense sound may obliterate, entirely ur in part, the sensa- 
tions of certain partial tones or componcnts of any musical tune, 
and thus produce a profound change in its qualiy. Ina large 
orchestra T have repcatedly witnessed the cautire obliteration of 
all sounds from violins, by the deeper and more intense sounds 
of the wind instruments, the double-basses alone holding they 
own. [have also ob cived the sounds of the clarinets lose their 
peculiar quality of tone and consequent chaim from the same 
cause. No doubt the conductor of the orchestra heard all his 
viohns, ranged as they always are clo-e around him, and did not 
perceive that his clarinets had lost that quality of tone on which 
the composer had relied for producing a special character of ex- 
pression. 

The function of the conductor of an orchestra seems to be 
threefold. first, to regulate and fix the time. Secondly, to 
regulate the intensity of the sounds produced by the individual 
instruments, for the purpose of expression. Thirdly, to give the 
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proper quality of tone or /eediv, to the whole sound of lus 
orchestia, consiCered a3 a single instrument, by icgulating //c 
selatrr ¢ intensities of the sounds produced by the various classes 
of instruments employed. Now this third function, the rezula- 
tion of relative mtensitics, has hitherto been discharged through 
the judgment of the cars of a conductor whois pliced in the 
most disadvantageous position for judging by his cars Surely 
: : : frye es wore pe Onl gratification, but for 
the gratification of his audicnce, whose eus stand in vary diffe- 
rent relations from his own in ie pect to then distance from the 
Various instruments inaction Is it not time that he should pry 
more attention to his third function and place himself in the 
position occupicd by an average heier? Ln position would 
be clevated, and somewhae m the mast of the audience = Lhe 
cxact determination of its y lace woul cepen lon vatious cond! 
tions which cannot now be conswend, Lhat the position at 
present occupicd by the conductor cf an o chesut has ofitcn 
allowed him to deprive Ins audience of 5 me of the most deli 
cate and touchm = quatities of ovcu tril and conca ed vou 
music I have nv doubt, and J fumly belive tattwicn he chan cs 
his position in the manner Now prupo ed the audience wall hare 
some ol that cujoyment which he bas to boue kept to hmuasclf 
During the pat winter, mth Acadciny of Musi tt New \ork, 
J fully contirmed all the forcjoims, sninases, by y licing myself in 
dillerent parts of the house t» obscrve the differcnt result , and 
my opinions were fully harec Ly othuis who h ve a mouse leh 
cate musical orgini ation than T cam lay cl om te 

dn large orchests as, these mtcrterer ces of S91 tous Sets UiONS 
arc su niattiplicd and vanous as to be Teyon tl ou vicntal con 
ecption by trkhing them up im dcetul,s me cn iid diws may 
howcver, be evelvel Tat it will be ump sable to for ulate 
such I ws until, firstly, we ue im pos cs im of ae ae 
analysis of the coa pound tongs of all musica m tir ci (tt 
14, until we know the rclitive Joudue sof the patalt> ot 
which they uc composed at all puts of then conprs), ml 
secondly, we hive determined throt veut the mua ical seale the 
relative inten itics of the sounc (or samy le tones) whan ec bliter 
tion of the sen ations of Ingham) Jc) tones supersenes — flic 
powerlessness of one sound to uect the senseien die to wm the 
sound Jower than itseaf in pitch , 1eatly os mp ites this problem 

Quantit dive analysis of the co auyp ound toucs of mu ical isin 
ments 1s now the Great de nleratuin cf the composer — It is only 
after we know the rJative in ensiuics ¢ f the components of ty prc ul 
muscu tones used orchestral perl rm iuices, that we cu so 
regulate their intensitics 1S to give the c yu hues of sound which 
the composer desites to be head Thus, it wt once becomes 
evident thit the in truments used mn orchestral music howl | be 
very differently constructed from those ued for solos on 
quaitets. In orchestral insuuuments catun ec2 a f7e upper 
partials (overtones, harmonics) should yc flonan te, im order to 
find cxpression in the midst of other nd .iaver sounds — Such 
orchestral instruments will therefore dave oe erated cul 
ties in their quahtics of tone, which will ren ler them unlit to be 
played on alone, and unimnflucnced by othe: orchestral note Th 
1 surely not hopeless to anticipate that cmpmicid rules miy 
be attamed, which will guide the music il imstiument maker to 
the production of those speciul quulitics of tone rcqunc |! im 
orchestral mstruments = It 15 fortune that the very j henumen 
of the interferenccs of sonorous sensations will asst tim the much 
desned solution of the problem of mceasmun, tle intensity cl a 
sound (simple tune), ether when exisun, alone or as componcut 
of an oidinary musical (Compound) tone — On this subject Ioan 
now enzaged It isevident (by way of ulustr ition), that so fu 
as concerns the measure of the 1e ative intensities of sounds «/ 
the same pitch, this raoblom has heady received the simplest 
solution by merely placing these sounds at v uious distances, and 
obiiterating the sensations they excite by means of 1 con tint 
and standard sound of a lower pitch Jout I reserve & descrip 
tion of this work io: a more formal public ition 
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NOTES 


Prok, Huxr1y, who has recently left to: Ameria, has 
accepted an invitation from Prof W B Rogers to attend the 
Buffalo meeting of the Assocmtion for the Advancement of 
Science, and also to deliver a course of lectures before the 
Johns Hopkins University Las stry, however, in the country 
will be but short. 





cee Cuneta 
—— — eee 








Se ameaaamenl 


NATURE 


| plopatuies of cis ton 


— 


| Liance a rcgards wir hors $s, viueu 


[-4ug. 10, 1876 


Tit Academy of Scicnecs of the Institute of Jolo na 
announccs an open competition for the Aldinit Medal, to be 
awarded to the author of the memoir of greatest experimental 
and scientific value in gilvantsm — Lhe medal is of gold, of the 
value of 1,090 Inas, and is open to all works which profess to 
lave extended our hnowled* in any department of galyamsm, 
CLEA WLLL ty UC SCTIL UU LIA JL Wludy CAPLOaly 4O0T tne COnTpte 
tition, during the tw > yeirs comprtsed between June 1, 1876, and 

| May 39, 1575) Memons must le written m Jtuhan, | aun, o1 
Ticnch, Lhe usual conditions of such competitions are to be 
observed, and memons should bc sent m before the last men- 
tioned date, wdie sed “Al Sepictans pupetuo dell Accademia 
delle Scunve dell’ Istituto di Tologna ’ 


Wi notice imthe A ¢ $7 af vee furthar puticulars ics ud- 
nz the mectins of the Ticnch A oo tion for the Advincemuent 
of Scrence, t> 1c bcld at Clermon bo: wid on the Sth aunst A 
list of the pipers to ber adas doo tven | ‘Phiie a very uscsul 
anigement for those who my anti yprite taking put m the 
prcece ling , and others, andiniecht wi lh advantaec, we think bx 
copied in this country In the group of physis and chemustry 
we note the following uno on the subjects to be tage | —Dit 
fiction mn opticul i tiuments new volumetue do termuin itions 
of urseuic , new slits of bismuth , cxpertments made to detenmine 
Wf theethers pod aable , cbservatien im celestial and terrestrial 
pwicom Japin and Siun (by M funy en), thermo diffi ive 
the doa of unity in chemucu and cosmic 
the ruttometa, Ace In the sroup of urtwal 
Vichy vi cis, trom ayay iolozimal and hygicnic | omt 
of view, recent produst nied ove isia Metoe, amma heat, 


j henomen 


ChHecs 
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on heath, furction of Ieave and roots of plants in toy ical 
counties cmeof piralysis by con imuou cmicnts , operstion 
for cuuact, the bite of vipers, op bth almia in the North of 
Vater, proofcf the cxistcace of fa cut) erms i the or inom 
aintho awn, anew wisthesometer, pro luction of y honomena 
ynthe wan plants, sportdic md endcmne goitic in Puy de- 
me, ou mewks m beef and mamous tenia, resources of 
points me foci uchy 
clo y geology, pulcontolory, Ac In the group of cconomical 
sunees —ITerching of livin Janguige , from the cconcmic i 
joint of view, remedies for phylloxeri depopulation or the 
country und emigiaton to Amaics, worl mens dwells wid 
moriity of Liance, ccononne dl conse puenecs of the war 
ude muity, &e, &e 
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fi) torm of Augu t 3 will Pe long icmembercd not only 1 
Lemp about the he wie tsummer , de that hi» oecuicd for miny 
yeu , butalso as hwint been most disi trou to hfe and pro- 
petty vmong the fishing population It broke out on the fishcr- 
mcn on the cast coast yust when their nets hid becn shot for the 

; night i distances of twenty miles, and upwards, out ut ser 
The vatue of the rets lost at Aberdecn alone is estimated at 
| 4,0007 the tate of the full of the Darometur being nearly an 
| inch in twenty-four hours, the pot to which it fell being about 
29°0 wches at ser level over wwide district in the north, the 
time during which it iemuned low, and the lane umd com- 
paritively rapid rise which followed are rather the char rcteristics 
of our mote maiked winter storms = A storm of this niture 1s, 
therefore, deserving of a very cucful investizition, chiefly with 
the view of asccrtaining how fir it might have been possible to 
have given the fishermen some intimation beforehand of its 
i peculiarly destructive ch wracter 


In the Audhkiin Internation! of August 3, M de Tastes 
relatus some interesting pirtuulais of a waterspout (¢ onde) 
which was obseived near Tom , on May 25, 1876, It first ap- 
peared as a mass of whit h viyour agaimst a background of 


ee clouds, which gradually assumed the form of an 
# «,verted cone pointing to the ground, and terminating in a Jong 


& 
oN 


Aug. 10, 1876] 


—_ oe rete: ee ete a 


sinuous band. A whitish sinuous column soon appeared sud- 
denly between it and the ground, and rapidly enlarged upwards, 
the whole phenomenon soon assuming the appearance of two 
cones united at their summis. ‘Ihe lower cone, at first 
lightish-coloured and ina certain degree transparent, cradually 
assumed a darker shade, which was propagatcd from the base 
towards the summit, When passing over the right bank of the 
Loire, a dense mass of sand, mud, and fine pravcl, was observed 
drawn towards it; in ercssing the river a f/f deat broken into 


" spray eppearcd in the form of a cone accending the waterspoul, 


. 


a 


with i's base resting on the water, the spray on all sides being 
drawn inwards towards the axis in spies. It is said that an 
undefined glimmaing appeaiance precedcd the column of as- 
cending spray. On reaching the extensive sandy shore of the 
left bank, clouds of sand were drawn violently in upon it, just 
as happened with the spray of the “ver the wala nf 
several of these points in the theory of watersponts and other 
acnial movements, it is desirable, as opportunity offers that they 
he tested by observations made with the grea est accuracy and 
shill. 
VIR, 


ram 


oR. Ntiturr writes to thet sla tan Feurnal oe! 
Seine and atrts, that not long siace, while writing looo- 
rithms that were being arcad tu him, he ehserved that the 
probabil ty of chor in writing the numbers appcared to be 
wnuch less at the extremities of the numl cr than in the mid Ue. 
This he mvestivated at) length in numbers of from five to 
ten diets. Tt was found that the probability of ertor is in 
all cases expres ed by the terns of the expanded binomisl 
(7 4%)", where visa finction of the nimbcr of dies. a and 4 
were, o far, always unequal with all tie persons that had heen 
capaimented on, The probability of crroris preatest ju t after 
the middle ot the number, ‘Pur, Iced to an intere ting investiaa- 
tion on the ; ower of memory. Allowing defmite mtervals (2) of 
time te clapse between the giving and the wiiting of the number, 
it is cvident that the number of errows wall inereace with the 
value of 4 In onder to aid the caperimenter in abstaining: fiom 
mentally repeating, Che nuriber which he is to witte, he is allowed 
to dctuimine the value of ¢ by counane the beats of a seconds 
ponduluin, ‘The investigation is yetin progres, but enough has 
heen done to develop the fact that the relation between the 
number of figures (per 100) wiiltcn correctly, and the values 4 is 
* logurhoue one, It is the sime as the function caprcessing the 
deciease in the amplitude of the beats of a pendulum in time, as 
due toa resisting medium. 


We Iearn from the same journal that the trustees of the 
Massachusetts Society for premoting Agriculture have offered 
some very handsome prizes for special plantations within 
the State of Massachusetts. In the first place, for the best 
plantation of not less than five acres of larch, or on the Cape, 
Ac, of Scotch or Corsican pine, originally of not Jess than 
2,700 trees to the acre, on poor, woin-out, or otherwise agn- 
culturally worthless land, a prize of sr,000. For the next 
hest, a piize of S600; for the thid Lest, “quo. Next, for 
the best plantation of the same eatent with American wlute 
ash, not less than 5,000 trees to the acre, a prize of 
600 ; for the next best, S400, Intending competituirs must 
notify the Secretary of the Society, IE. W. Perkins, Jamaica 
Plain, Boston, as early as December 1, 15706, and plant in the 
spring of 1877, Special directions, not only for planting and 
Senne for, but also for procuring trees for the purpose, are piven 
ve ue reccntly-published pamphlet by Prof. Sargent, of Ilarvard, 

AF cw Suggestions on Tree-planting,” which the Society has 
reprinted for gratuitous distribution ; and a citizen of Boston 
patriotically offers to look after the importation of the seedling 
trees, which, in such quantities, and for next year’s planting, 
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would have to be obtained awidy in duurupe, at lewt te panes 
and larches. The ashes, probably, would have to be raised 
from seed; and the time, if need be, would doubtless be ex- 
tended, The prizes are to be awarded in the summer of 1877, 


AMONG various experiments with the radiometer which have 
lately becn described to the French Academy, is one in which 
M. Govi inclosed a very sensitive instrument (the vanes of which 
were of polished aluminium on the one sle and biichened mica 
on the otha) in a gla s cylinder, into whch was continuously 
passed steam fiom boilmg water, The radiometer began 
quickly to rotate (the alunimoinim face first) immedtately 
the steam commenced to raise the teraperature of the inclosure. 
Je lone, however, the temperature beconung invariable, the 
rotation diminished, and after a few minutes ceased altogether. 
On stopping the entrance of steam, the insirument rotated anew, 
but in the opposite direction, and did :o fur a long time before 
stopping.  _[uvery motionless radiometer, AML. Govi points out, is 
lthe the instrument stopped at 100° in the above experiment. 
‘To make it tum in the inverse direction, you have merely to put 
it in a vessel of cold water ; the black faces then move first, and 
the instrument only stops after a new state of ther ual equilibrium 
has been established On being brought out of the cold water it 
turn, as though it were struck by hght, although it may be in 
complete darkness. A radiometer motionless in the inclosure at 
100", or at zero, will turn anew if the light of a bought flame he 
dnected on the blackened face of its vanes 5 St because in both 
cases the light absorbed by the blackened face then becomes 
heat, which is added to that which the vanes possess already, 
and may consequently further liberate pas from them.” In an 
exsporiment described by M. Ducretet, ether is poured on the enve- 
Jope of a radiometer which moves with dize/ rotation (black surf- 
aces repelled) in moderate daylight. The motion is arrested and 
changed to that in the sree airection. This reaction pre- 
sently ceases, and the vanes ic ime the original «ect motion, 
notwithstanding the evaporation maintained on the envelope by 
alight sprinklng of cther. The rotation now becomes more 
ray idl than it was at first, the evaporation apparently acting as 
asource of heat, and yet the loweimg of temperature through 
evaporation is very perceptible. When the sprinkling with ether 
ceases, the motion icsuues its normal velocity and remains dire é. 
M. Dueretet also tried the effect of phosphorescent powders on 
the radiometer, but yot no motion. 


‘duit aumber of visitors to the Loan Collection of Scientific 
Apparatus duiing the weck ending August 5 was as follows : -- 
Monday, 2,951 , ‘Tuesday, 3,377; Wednesday, 488; Thursday, 
4413 Miiday, 441; Saturday, 3,422; total, 11, 120. 


AN interesting contribution to the study of the eye affection 
known as newo-paalyuic keratitis, by Ir. Decker, has just 
appeaied inthe lachiees des Scunecs, Ile asives at the follow- 
ing conclusions :—(1) Tt 13 not an oidinary traumatic keratitis. 
(2) It rcsults from the combined action of two orders of things, @, 
determining cvuses, which are the caterior modifying agents ; 
4, & predisposing cause, consisting in diminution of the resistance 
of the eye, the most exposed paits of which (cornea), become 
easily altered by the determining causes. (3) This vulnerability 
is the result of lesion of netve fibres in the internal side of the 
tuivcminus. 4. These are neither sensitive nor vasomttor 
neives. 5. The hypothesis that they are trophic nerves best 
accounts for the facts observed. 6. Anatomically, neuroparalytic 
keratitis consists of a primary necrosis of the central part of the 
cornea (if the Jatter be left open), followed in a short time by a 
secondary inflammation of the peripheric parts, and of the con- 
junctiva, 

MM. BecourresL give a brief notice in the AMein L/cd- 
demadare, No. 456, of the Scientific Association of France, 
of the observations of temperature made at the Museum of 


322 


Natural Iistory, during 1875, with clectric thermometers 
placed in the air, and in soils covered with grass and soils 
cleared of vegetation. From the results of the last four years, 
it is shown that the mean annual temperature of the two soils, at 
a depth of 39 inches, and that of the air, is nearly alike; that 
at depths of from 4 to 24 inches the influence of vegetation is to 
raise the annual mean 0”7 above that of soils clear of vegeta- 
tion; and that during these four years the temperature of soils 
covered with grass or any other vegetation has nut fallen to 
freezing (32°), a fact of no little importance to horticulture. 


EXPERIMENTS were made at Paris recently, before M. 
Baron, Director of the Electric Telegraph, on a new system 
for divid.nz the electric light. A single generator has fed with an 
admirable regularity not Icss than eighteen lamps, having each a 
power equal to 100 gas-jets. ‘The effect was wonderful, and 
the apparatus will be tried shortly at the Lyons railway terminus. 
The principle is very simple, and was discoveied by a working 
shoemaker, ‘The current derived from a Gramme machine, 
slightly modified, is sent to a second machine, which 1otates 
betore forty-eight electio-magnets, four of these electro-maznets 
having a force sufficient to givea light cquivalent to 100 gus-jets. 
Twelve electric lamps can be fed at any distance. Ly a very 
simple commutator any number of these twelve lamps can be 
grouped together, so that one, two, or more cin be set m the 
same apparatus. ‘lwelve working on the saine point give a real 
burning sun, The force required for working both machines (the 


prime mover and the distributor) is derived from a 4 horse-power | 


stuam-engine. The experiments at the Jyons 1alway will be 
tried with siateen lamps and an enyme of from 6 to 7 horse- 
power. The light will be equal to 1,600 gas-jets. 


Tu French Society of Agriculture and Insectology will, as 
usual, hold its bi-annual exhibition atthe Orangerie des Tuileries 
inSeptember, The exhib:tion being universal, some contributions 
are expected from England. The last having becn a success, 
left a large surplus in the hands of the Society, which will 
enlarge the scale of its operations. 


- SoME details regarding the malacological fauna of the Island 

of Saint Paul have been furnished by M. Velain, in a note to the 

French Academy, and will doubtless interest zoologists. Little 

was previously known of this fauna. The island, it is known, 

is more than 500 leagues distant from any continents, and the 

tranquil Jake in the old crater of the volcano seemed likely to 

favour the development of embryos brought by oceanic currents. 

The list of Gasteropoda and Lamellibranchia comprises forty 
species, distributed in twenty-nine genera, five of which are new. 

This fauna, notwithstanding the small latitude of the island, is 
remarkable for its austral forms. The species are mostly of 
small size, rarely exceeding 3mm. ; among them appear as a 
giant the Ranclla described by I*rauenfeld, which sometimes 
reaches S cm, in height. The island may be said to have two dis- 
tinct fauna, that of the interior uf the cratcr and that of the exte- 
rior ; the latter is less rich ; the abrupt sides, environed with reefs 
on which the sea incessantly breaks with violence, being hardly 
favourable to the thriving of marine molluscs. The species here 
have short, rounded forms, with thick shells. Within the crater 
the littoral zone is extraordinarily rich in individuals, though not 
in ‘species. The conditions are: a rocky bottom exposed to the 
light, weak pressure, temperature kept nearly constant by 
thermal springs (13° to 14°C.), agitation almost wi/, marine vege- 
tation extremely abundant. As for deep fauna, there is none of 
it ; the abundant liberation of carbonic acid gas at the bottom of 
the crater prevents life being manifested below 20 to 25 metres. 

The deep fauna of the exterior, on the other hand, is very rich, 
as indicated by the shells thrown up on the beach. The fauna 
of Amsterdam Island is identical with that of the exterior of 
Saint Paul, only the proportion of the different species varies, 
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‘There is, however, a gastcropod of the genus //e/ix, which is 
peculiar to the island. 


Ir was proved, a short time ago, that several kinds-of seeds 
will germinate between pieces of ice. <A full investigation of 
the lower limit of temperatuwe at which plants may germinate 
has recently been made by M. Haberlindt (Cestralblat fur 
Agricullur chemic), The experiments were upon wheat, rye, 
barley, red beet, rape, lucerne, poppy, and many other seeds. 
Several hundred seeds were employed of each species, and every 
fourteen days the seeds were taken out of the ice-chest, whose 
temperature was kept constant between 0° and 1°, and examined 
in a space whose temperature was unler freezing-point. In 
forty-five days a decided beginning of germination was obscrv- 
able in eight different species (which are named). In four 
months it had continued to progress in a minority of these ; the 
rest had stopped. [In fourteen species there was no germination. 
M. Iabeilandt is of opinion that those seeds which can ger- 
minate at alower temperature than others of the same species, 
will give plants that require a Jess amount of heat for thar com- 
plete development than the others, and thus by artificial sowing 
in cold spaces a means is to hand of obtaining species soon ripe 
and needing Jittle heat. Of all the see ls which had remained 
for four months in the ice-case, only a few were found capable of 
development when brought into a warmer temperature of 16° C° 


A UNIV BSAT CONGRESS for hygienic purposes and salvage will 
be held at Diussels on the occasion of the Exhibition, The 
Congres, wil meet from Sept. 27 to Oct. 4. A French com- 
mittce has been formed of M. Claude Bernaid, Admiral Varis, 
and others. A programme of the questions that are to come 
before the mecting will be found in the Santlury Heord for 
August 5. 


Tun Aleteorologische Beobachtuncen made at the hydrographic 
office of the Austrian navy at Pola during June last have been 


received, ‘They are interesting froin the postion of Pola being 
near the southern extremity of the peninsula at the head of the 
Adriatic. The hourly observations show a stiongly-pronounced 


maximum of wind force from It A.M. to 6 P.M., when it is 
nearly double the force registered from 9 1.M. toG A.M. The 
daily variation in the direction of the wind is equally well 
marked. Starting from a point east of south at 5 A.M., it 
gradually veers tu westward, the most westerly point (nearly duc 
west) being :eached at 5 OPM, after which it gradually shifts 
back to its starting-point in the morning, Tle most interesting 
point in the diurnal curve of the barometer is the occurrence of 
the morning maximum at noon, being the time when this phase 
of the pressure occurs at places situated close to the sea-shore. 
The maximum temperature occurs as carly as from noon to 
11.M. 


Mrs. GrIbsSBACH has presented to the Lord President of the 
Council, for the proposed scientific muscum, a valuable collec- 
tion of acoustical apparatus, invented and made by her late 
husband, John Ienry Griesbach, This apparatus is now eahi- 
bited in the Loan Collection of Scientific Apparatus. 


IN a supplement to the Gardener's Chronicle for Aug. 5, is 
given a well-illustrated description of the Royal Botanic Gardens 
at Kew, including views in the centre of the palm-stove, the 
succulent house, the temperate house, &c. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Racoon-like Dog (Myctercutes procyonides) 
from Eastern Asia, presented by Capt. W. II. Bingoym ; seven 
Common Guillemots (U7/a ¢roz/e) and a Kittiwake Gull (A/ss@ 
tridactyla), British, presented by Sir II. Dalrymple, Bart. ; a 
Brown Coati (Masua nasica) from South Amcrica, presented by 
Mr. R, C, Corfield ; two Hairy Armadillos (Dasypus villosus), 
born in the Gardens. 
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geitschrift der Oesterreichischen Gesellschaft fiir Meteorolagie, 
April.—This number contains an article by Signor Denza, direc- 
tur of the Observatory at Moncalieri, on an inspection by him 
of observatories of the second order, according to the rccom- 
mendations of the Leipzig and Vienna Conlercnces, for the 
correction of barometers. He has found that a safe verification 
can only be made when all the rules and precautions are ob- 
served, and recommends that the barometer taken in travelling 
from place to place should not be too nariow in bore, and 
should be carefully compared with the standard before and after 
the journey. —The next aiticle is by Dr. Hann, on the results of 
observations made by the Swedish Arctic Expedition of 1872 in 
Spitzbergen and Hast Greenland, published in Stockholm. The 
observations aie of great value, and deserve the full notice here 


given them by Dr. Ifann. 


Riale fstituto Lombardo di Sciense ¢ Letter. Rendiconti. 
Vol. IX. Nos. 1, 2, 3 (1876). Among the papers contained in 
these numbers we note the following :—Singular structure of the 
leaves in the Empetrocee, by M. Gubelli--Sketch of Dr. 
Cantor's recent studies on the history of land-surveying, by M. 
Schiaparelli. -Researches on the action of oxygen, at the oidi- 
nary temperature on sulphur, on alkaline and tenalkaline sul- 
phides, and on hyposulphite of calcium, by M. Pellogio.— 
Report on the vine-discase of Phylloxcra, by a Committce of the 
Tustitute. - On a new disease of chestnuts, by M. Cibelli-- On 
the constitution of veratric acid and veratrol, by M. Korner, — 
Qn the temperature of flames, by M. Ferrini. 


Gassella Chimica [taliana, anno vi., 1876, fasc. iv.—F. Paternd 
and G. Briosi contribute a paper on hesperidin. These two 
investigators studied hesperidin derived fiom the common 
orange (Citas aurantinm, Risso). About 4,000 1ipe oranges 
were found to yield 180 grammes of impure hesperidin. ‘They 
experienced much difficulty in thei endeavours to purify this 
substance. —G. Pisati contributes the only two otiginal papers in 
addition to the one we have already noticed. His first paper 
details some experimental researches made by the author on 
electro-static induction. ‘The second treats of the elasticity o1 
metals at different temperatures.— The remainder of this number 
is filled up by summaties of the contents of foreign chemical 
journals, and a review of a book by T. Schutzenberger, On 
Fermentation.” 


In the Zeitschrit fur Wissenscha/luhe ZLoologic, vol. xxvi., 
part 2 (December, 1875), W. Repiachoff continues his contribu- 
tions on the Chilostomous ryozoa, giving many interesting par- 
ticulars about the development of the amplnblastic ovum of 
Lepralia and Tendra. - Ludwig Graff describes the anatomy of 
the Sipunculoid Chetoder ma nititulum.—Dr,. Uubert Ludwig 
writes on the interesting Gastrotrichous Rotifers, established as 
a scparate order by Metschnikof 


SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, May 18—‘' The Calculus of Chemical 
Operations.—Part II. On the Analysis of Chemical Events,” 
by Sir B.C. Brodie, Bart., I. R.S., late Professor of Chemistry in 
the University of Oxford. 

/itt oduction.—An account is here given of the origin of our 
views of the constitution of ponderable matter, regarded as con- 
stituted of units compounded of ‘‘simple weights.” These 
considerations lead to two systems, and two only, in which the 
wa of hydrogen is respectively expressed Ly the symbols @ and 
a". Between the systems we have no absolute means of sclec- 
tion, but a preference is here given to the system a as imme- 
diately leading to the law of even numbers. 

;cxception presented by the binoxide of nitrogen is then 


nsidered : 
eromaly: » and a hypothesis suggested to account for this 


The object of ih 
chemical event, ho 
is com pounnel? 

Section I.—The Question of the Multi plients zr ESt07 
Chemical Equations is here larity sie ea en Bain 
oye and divide a chemical equation of the form « = 0, by 
any chemical function, if the sum of the numerical coefficients 


€ work is then defined—namely, given a 
W are we to determine the events of which: it 
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in that equation is equal to zero, but otherwise not. A method 
is given by which every chemical equation may be brought 
under this form. Such an equation is termed a ‘‘ normal” 
chemical equation, for it is an equation on which we may 
operate by the rules of elementary algebra, 

It is then shown that every chemical expression of the form 
A(t a) 4, and also A (¥- a) (yA) (2-0)... (that is, the 
continued pioduct of any number of such factors more than 
one), necessarily - 0. 

AS regards the interpre‘ation of normal chemical equations, 
Normal equations express the ilentity of the two member, of 
the equation, not only as regards matter, but as regards matter 
anil spacealso, ‘Thus the equation r | 2ag = 2a | &° atserts not 
only that the matter of two units of water is identical with the 
matter of two units of hydrogen and a unit of oxygen, but also 
that an empty unit of space and the space occupied by two unis 
of water are identical with the space occupied by two units of 
hydrogen and a unit of oxygen. 

It is father shown that in any chemical equation any one of 
the prime factors of the equation may be substituted for another, 
and the equation will sali be tiue. 

Section Il.—Our knowledge of the identity of matter is de- 
rived from chemical transmutations or events ; and every chenu- 
cal equation may be regarded as the record of such an event or 
some number of such events. Chemical events may be regarded 
as compound or simple. A compound event is detined as an 
event which is 1egarded in the system of events under our con- 
sideration as constituted of two or more events. <A simple 
event is an event which is not so regarded. ‘Thus, for example, 
take the system of the four events :-— 


ee te eee 


(1) atu +a'k*w =aw + atk*y, 
(2) atktu t+ alk*w = aw + ax, 
(3) a@®k'u t ai"w = aw + ax'y, 
(4) au + 3a%2w = 3aw 4 are%y, 


The event 4 is a compound cvent, being the aggregate of the 
events I, .:. 3; whereas the cvents I, 2, 3 alc in that system 
simple events, being incapable of such a construction. 

section [1T.— Ov the Canses of Laents.—TVhe cause of an event 
is given when the operations are dclined by the agency of which 
the event occurs. /%/ Tf in any chemical event the change in 
the arrangement of the symbols, by which the composition of 
the umts of matter before and after the event respectively is 
symbolised, be of such a nature that where in the arrangement 
before the event the symbol x appears, the symbol @ ap, ears 
after the event, and where a appears before a appeais alter, so 
that the two airanvements differ in this respect and this re- 
spect alone, then the event occurs by the substitution of @ for 
x, which is the ‘‘cause” of the event. Ifence the same event 
may arise from mure than one cause. Thus, for example, the 
event 

Aja +Aab - Aya+ And 


occurs by the substitution of @ for x and of 4 for y, for these 
symbols satisfy the cundition given in the above definition, 

Tt is similarly shown that the event 
Aays + Aads + Aaye + Axvbe = Axye + Aale 4 Aaa + Aids 
occurs by the substitution of @ for a, 4 for y, « for ¢; and, 


' further, that if the equation to any chemical event be of the 


form A (a-a)(y 6) (6 oc) (w-d) (we)... = 0, that event 
occurs by the substitutions of « for a, 4 for j, ¢ for z, d for 2, 
eforw.. 
If in these substitutions any symbol, say ‘‘a” = 1, the event 
occurs by the transference of the simple weight thus symbolised. 
The following event occurs in three ways by the substitution 
of € for x, the hydride of propyl, at«?, being constant, 
ality? + 3atcitty = abet + zatclt'y, 
the equation being of the form 
at (x -£)" — 0. j 


Similarly the event 
arKx? + Zax = 3a"Kx? + a°K 
is an event occurring in three ways by the transference of x, the 
equation being of the form 
a*k(x - 1) =O: 
I submit the following equation to the consideration of the 


reader :— é 
ateFt(B — ¢) (ang — 1) == 0. 


Section IV. Afementary Analysis of Isuents,—If the equation 
to a chemical event be capable of expression as the continued 


324 


NATURE 


[ Aug. 10, 1876 





product of tational factors of the form previously given (x a), 
x and @ benz prime factors of the equation, the evcnt isa simple 
event incaprble of further resolucion ; but occasionally the equa- 
tions to events may be expressed by rational f-ctors, although not 
of this form In this casethey adm of an easv amilysis into 
other cvents of which they are the ageregites Take, for 
example, the equation 


ax" | 2a 
which may be wniticn thu , 


20y + aa, 


a(x I(x w) +a I)(x w) 9, 
whence 
e(x I(x ») 9, 
n(o (xy «) -9 
the constituents being 
ax + uw ay | ae, 
AawWY + aw ea | ayy 


Again, the flowing cvent is the actt n of chlorosulphuric «cid 
upon wat 


abi yxy 4 2ak afk? {| 2ay 

This equation 1s of the fom 
o (MF | OF aV(y &), 
whence 
a(WEv I)(y +) ta (OF IV(y &), 

the constituent bem + 

abt x + ai ali x + ax, 

aby + 0 add! 4 ay, 


The analysis of these tao phenoment here in licite L has act lly 
becn effected by experiment 

Section V —In this sectton the doctrine of Chemial (1 
ratty 5 discu sel two chemo furation, beme sud to le 
congruous to one another in reference to 2 special sal stitution if 
they assume the same vilue wh n that sas itution is respectively 
effected in them 

Further, a method is‘eiven for the 2) 7 f/m nt of Chemu 
Functions, and for the complete thcoreteud mdysny of ny 
chemical] event whatsoever— the theoretic anays1 of achemic 
event occurrins by any number of specificd substitu tons, namely 
of a for 1, 4 fotj, ctor , » beings here sad to be effecte 1 
when all the different chemical events occmine in iny way whit. 
ever by these sub titutions ar enumcurited, the ag repue of 
which constitutes the event m questi) 


PARIS 


Academy of Sciences, July 31 — Vue Admiral Puts in the 
chair — Lhe following papers were retrd = On the cupellary 
theory according to the Tower (first pirt Mentzchr), by M 
Trecul —Oscillivions of temperature of half May, liuf June, and 
half July, 1876, non synchronic puallelisin of the buomet 
pressure anil the tumperatuic, by M Sunte-Clane Deville A 
minimum of tempcrture on the roth, rith, und rath respe 
tively, and maxuna, on cither hand, wout the 7than tthe roth — 
Tifth note on elcetzical transmission $throuch the siound, by M 
du Moncel The conductivity of hau 1 stones, 2 also, dou tless, 
that of the ground, with regord to plates burie |: m it, 15 fir fiom 
bem. uniform throughout then miss. Lhe metals uscl 9 
clectrodes with hw silcx may be ranked thins as to clectro 
motive force, eich being clectro-negative to those which 
follow—platina, copper, brass, iron, tim, lead, sinc - Rc 
scarches on the dcvelopment of the chestnut, by M_ Baillon 
These throw some hight on the disputcd point of development of 
the cupule in the acorn —On the disease called diarrhea of 
Cochin China, by M Normand It has wrought great hivoc 
among the tioops there tis caused by a parasitical worm in 
the tissues of the intestine Milk hw heen the best remcdy 
lutherto —On the genial theory of regul tors, by M Wischne- 
gradski,—On globular hobtning, by M ILlinte He describes 
acase of it at Paris, July 24 Iie thinks uw due to spherical 
aggregation of air and stc1m through suction and 1arefaction by 
the electric fluid, and condcnsatior of positive electricity m this 
envelope of rarefied mutter —Radiometer with vances formed of 
a metal and of unblackencd mica, by MM Alvergniat Ficres, 
Qn heating and exhausting to a certtin point, it became very 
little sensitive to light, would only turn with sunlight, but it 
had great sensibility to obscure heat — Observation, on vines 
having galls in large quantities, by M. Laliman, —New confirma- 
tion of phylloxerian migrations, by M, Lichtenstein Nebulx 
discovered and obsei ved at Marseilles Observatory, by M. Stephan, 


Twenty thrce are described —Note on dissociation of the vapour 
of cilomel, by M, Debray. Calomel undergoes a commencement 
of decomposition at 440. Ife heated it in a platinum tube, 
and held in the vapour 1 U-tube of gilt silver, through which 
cuculated cold wate: Lhere was a greyish deposit céntammy 
a littl mercury so divided in a fine powder of calomel that 1 
could not attack the gold On the laws of compressibihty and 
the cocfhcients of dilitution of some vapours —Action of 
hyd: wits on tellurous acid, by M Ditte —On new salts of bis- 


muth and thur use m testins for potash, by M. Carnot. hese 
are distinguished by ther comolete solubility in wate: They 
are double hyposulphites of bismuth and of alkalics On the 


Is muy of rotatory power mm the camphols, by M de Mont- 
gollier —On acise of spontincous utcrition of anhydrous hy- 
drocyznic wid, and a newer of total tiansformation of this 
vad, by Ms de Gnird — On the decomposition of cyamde of 
potassium cytnile of zi, ud formiute of potash into cuporic 
vid, air, and purchy hocen, ly WP Naudin «nd Month lon 
On twoncw suphurise Lucas, py MVE dc C'etmo it and Wehrhir 
—On the indi tual employment of vai dium im manufacture of 
aniline blich, by Vio Witz lis proves a simpler ind more 
¢ onomicil mo! of preparviton —On the manufacture of dyna- 
mile, by M Sobrero Lie recommends mol, the siliceous 
motte, aficr mo tuning with water, mito blocls, then drying, 
then dippms slowly inthe} quid = IIc experimented thus with 
forsil meal of Sanity J 101. an L olive o L, end wis convinced th ut 
dynamite with 75 percent of explosive mitt r could be mide 
hy this method, dincer from friction my worded On the agro 
no ouc mip of the Aimondise ment cf Nethel (Ardennes), by 
MI Meusy and Nevo —On fermentitio of fiurt ylrced in 
carbonic acid, by MM Joubert and Chunbedlin t —Cellulo 1 
farmentwion by mems of ve ct L orzans, ub p ob uble utilisa 
t nefth sujuam the ve sctiution for the formation of ce Mulose, 
by Mo Durn On the mtio ymes of germut ted Duley and 
sveet amon ls ws prod teers of bastase and synaptwe (77 9/08 of 
note by MM Prtem arty ulbcit), by Woof cchamp —hectific a 
tuninvf amer note ong watficut om ra the Unite States, am 
Ne prop cate of hoot ferment, ly Mo Sue —Onth fermen- 
Ptr mofLunie, 7 cf a comuumucation of Mo Lust m, by 
In dette FPodet wun vot p who lertdr cc ste rl tr ne 
only wocnuscT im uproportion conesy aid to the acidity an] 
puantity ofthe hpud fo ¢ aul n ahs Modastew tn direct 
proof that ccrms of Bacteria can survive ina liquid w custic as 
the solution of pott hinide m the pharmaiceuticd proportions, 
when if 99 2a1sed even for onl, 1 few instants, t 2» 100 ) srvi 
fons on oF tuons attuibuted by Liof bastiun to Prof tyn til, 
/i7 sot the doctime of spontaneous gencration — catiacts from 
{wo Ictters from Prof Tyndvl Le exytesses surprise ul bem, 
ccd as gunantecin, the exacine of Dt bastran’s expermmcnts, 
maohis cntue commence wih M Piteur -On metallia 
powders in the atmo phere, Ly MI hipson 
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A PHYSICAL SCIENCE MUSEUM 


ANY of our readers will, no doubt, entertain the 
belief that the proposal to establish a Museum of 
Pure and Applied Science, to include what is known as the 
Patent Museum, recently laid before the Duke of Rich- 
mond and Gordon by the President of the Royal Society 
and other distinguished men of science, has been a thing 
of sudden growth. Some justification for such a belicf 
may secm to be derived from the Lean Collection of 
Scicntific Apparatus now being cahibited at South ken- 
sincton, and many of those who have witnessed its suc- 
cess would like to scc it developed into a pcrmancnt in- 
stitution. No doubt, this Collection has helped to bring 
into practical shape the desire which for years many men 
of science in this country have possessed of sccing this 
country possessed of an institution similar to the Paris 
Conservatoire des Arts et Mctiers, which desire has at 
last taken the forin of the all but unanimous memorial on 
the subject which was recently presented to the Jord- 
President of the Council, and which we published in a 
recent number. Dut the truth is that this memorial is 
strictly in accordance with 2n official recommendation 
made to the Farl of Gianville, then Jord-President of the 
Council, as far back as the year 1865. At that time the 
Secretary of the Science and Art Department and Dicc- 
tor of the South Kensington Muscum, Mr. (now Sir) 
Henry Cole, along with the late Capt. Fowke, were in- 
structed by the |ord-President to proceed to Paris and 
report upon the relations between the Conscrvatoire des 
Arts et Mctiers and the Fiench Patent system. 

‘The results of this official visit to Paris were given in a 
report by Mr. Cole and Capt. Fowke to the Lord-Presi- 
dent, which will be found in the “ ‘Twelfth Report of the 
Science and Ait Department” (1865), and was laid before 
Parliament, As few of our readers can have access to 
this Keport, and as those with whom the decision as to 
the memorial will rest, cannot be expected to know all 
that has been prcviously said and donc in this matter, 
and as, morcover, the subject is onc of prime importance 
to the country and to science, we belicye we shall be doing 
good service by exhuming from this old bluc-book the 
special Report to which we refer :- -- 


REPORT ON THE CONSERVATOIRI DES ARIS ET 
METI“RS AND BREVEIS L’INVENTION, 


Torus Lorn PRESIDENT or rHE COUNCII. 


South Kensington Aluseum, January 86S. 


My Lornp,—In obedience to your Lordship’s instructions 
that we should proceed to Paris and examine into the re- 
lations which exist between the Cozservatoire des Arts ct 
AMétiers and system of I’rench patents, we have prepared 
~ have now the honour of submitting, the following 
rcport, 

J The Conservatoire of late years, under the able 
direction of General Morin and M. Tresca, has become 
one of the most popular institutions in Paris. 

2, This establishment, first created in 1788, has passed 
through many phases of constitution and management. 
At the present time it has three predominant features ; 
(a), the public exhibition of machinery, manufactures, and 
models of an industrial and scientific nature; (0), a scien- 
tific library open gratuitously to all; and (¢), courses of 
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gratuitous lectures given during the autumn and winter in 
the evening by the most eminent professors in France, 
These lectures are attended by several hundred persons. 
A prospectus of the courses for the present scssion is 
appended (p. 280). 

3. Besides these three features, the Couservatorre is 
the repository for the Brevels @ Inventions and the models 
deposited with them, which have exceeded the age of 15 
ycars from the first issue of them. This connection of 
the institution with extinct Raevets J Tnevention is a sub- 
ordinate feature to its chief operations. 

4. The Conservatarre consists of a series of ancient and 
modern buildings. The ancient, belonging to the abbey 
of St. Martin des Champs, date trom AD. 1060, and are 
highly interesting to the archivologist. They have becn 
well adapted to the purposes of the establishment, espe- 
cially the old refectory, now converted into the library. 

5. The principal facade is now opencd to the new 
Poulevard de Sevastopol, {fronting a large square. Addi- 
tional parts of the old monastic buildings of the convent 
of St. Martin are being restored and brought into use, 
whilst new buildings are being constructed to afford 
additional space. The ground already occupied by the 
establishment is 5'178 acres (or 20,956 métres carrés), and 
this is being extended to 67558 acres, or 26,540 métres 
carrés de terrain. The buildings themselves occupy at 
present 8,383 métres carrds, or 10,029°346 square yards, 
which will be enlarged to 16,74 1°565 square yards. 

6. The laying out of the ground and the divisions into 
which the collection is arranged are shown by the accom- 
panying plan (App. C). 

7. ‘The divisions are—machinery in motion, hydraulics 
In motion, agricultural implements, locomotives, horology, 
building models, &c. 

8. ‘These plans show the position of the two chambers, 
the lower of which contains the specifications of Ayes 
Clnuvention, whilst the upper contains the models. These 
chambers are on the opposite side of the court to the 
library, and have no conncction with it. These rooms 
are about 60 fect long by 20 feet wide. The contents are 
very muscellancous, and covered with dust, such as old 
hats, and woven fabrics, traps, tin ware, surgical appli- 
ances, and broken wooden models. It is not surprising 
that they are not considered of sufficient value or public 
interest to be kept with the gencral collection. They are 
never consulted. M. Tresca, the sous-directcur, has 
kindly answered some questions which we put to him (sce 
p. 257). He shows that they do not influence the extent 
of the gencral collection of machinery, &c., and their value 
to it is explained to be nothing. 

9. On Thursdays and Sundays the gallcrics are open 
free, and are crowded. On other days, reserved for stu- 
dents, the principle of admitting the public bya moderate 
charge, as at South Kensington, has been adopted, and 
visitors pay one franc each. 

10. Four separate authoritics throughout France are 
concerned in the issues and searches of Brevels a’Ln- 
Vention. 


a. The Ministry of Finance, 

6, The Ministry of Agriculture and Commerce. 
c. The Prefecture of the Department. 

@, The Conservatoire. 


The neccssary instructions, &c., for obtaining a brevet 
are yiven in a paper appended (page 282). It wil’ be ' 
observed that the instructions make no mention of models 
as any part of a Brevel a’Jnvention, and, as M. Tresca 
shows, they are of no value whatever. 

11. In Paris all Brevelts @Invention are kept and 
registered. Those under 15 years of age are preserved 
in the Ave de Varennes, on the south side of the Seinc; 
those above that age in the Conscruatotre des Aris et 
Méticrs on the north side, about two miles apart. 

12, The steps necessary to be taken in Paris for ob- 
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taining a Brevet @’Iuvention are as follows :—The appli- 
cant for a patent must first apply to No. 24, Rue de Mont 
Thabor. This is a subordinate bureau of the Ministére 
des Finances, not very readily found or publicly indicated. 
He passeg through a gateway between the Café des 
Finances and a stable for vemzses. He ascends to the 
second stage up narrow stairs, dark and odorous. Here 
is the bureau for the first stage of proceeding. He pays 
5 francs, and obtains the necessary forms to be filled up ; 
fills them up and pays 100 francs. 

13. These forms being filled up, he takes them with 
the receipt to the //é/e/ de Itile, and there he deposits 
his specification. 

14. This specification is sent to a third bureau, which 
is on the opposite side of the Scine, No. 78, Aue ave 
Varenne, the Ministtre de l’Agriculture et du Commerce, 
and is also up two pairs of narrow dark stairs. Here the 
specifications arc kept during 15 years, whilst the patcnt 
lasts ; after that period they are transferred with any 
models accidentally accompanying them to the Coxsera- 
foive des cirts et Alétiucrs. The room for searches is about 
6o feet long and 16 feet wide. The specifications are 
arranged in car/fox boxes on shelves. It is rather 
crowded. Anyone enters and scarches in the printed 
catalogues and calls for the drevet without let or hin- 
drance ; but he is not permitted to make notes even in 
pencil. Copies must be ordered of the office at a given 
tariff, and if a copy of a drawing is required, he must 
bring his own draughtsman. 

15. The catalogue of the specifications is printed, and 
may be bought at V. Bouchard Huzard, Rue d’Epcron, 
No. 5. 

ie It has been already pointed out that the Jaw docs 
not require that any models should be made, but some are 
sent. The officers kindly showed us what they possessed. 
We werc conducted up back stitirs into a little room about 
10 feet wide by 20 fect long. The floor was covered with 
nodels unarraneed, and very dusty. On a shelf were 
ome models in tin, also very dusty. A model of a shoe 
vas here, a candlestick there, &c. The officer said that 
hey were very rarely looked at, and the accuracy of the 
tatement was fully borne out by the condition of the 
oom, He said that all the models in this small chamber 
vere the products of some 20 years, 

17. These facts show that the Conse: vatoire des Arts 
t Métiers did not arise and 1s not at all dependent on 

ny connection with models accidentally delivered with 
he Brevets a’Iuvention, which are not recognised by the 
‘rench law. ‘The Couservatoire is a great educational 
1Stitution, teaching the general public through its exhi- 
itions, and a special public through its lectures. It scems 
) us to afford an example which our own country might 
nitate with advantage generally as to scope and also in 
iany of its details—We have, &c. 

(Signed) H&rNRY COLE, 
FRANCIS FowKk, Capt. RE. 

A map accompanies this Report which shows the build- 

ags then occupied by the Conservatoire and those which 
_ was proposed to build in addition. If the Commis- 
ioners of the 1851 Exhibition, to whose Jaudable scheme 
re recently referred, have not already consulted this map 
nd the Report, we think they might do so with great 
dventage. There are many points in common betwcen 
ae scheme which they are considering and the plan which 
ras then being carried out by the French Government, 
nd which resulted in an institution that has been in work- 
ag order for years, with, it is universally acknowledged, 
he best results to science and to France. 

In the same Appendix M. Tresca furnishes answers to 

number of questions with reference to the actual use 

rade of the models of patents in the Patent Museum of 
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Paris. The information thus afforded we would recom- 
mend to the notice of the Treasury Commission which 
has for some time been cogitating as to what course to 
pursue with regard to our own Patent Museum. The 
analogy between the two cases is vcry complete, and it 
suggests that the best solution lies in a course similar 
to that which has been followed in France. From M. 
Tresca’s answers we learn that in the Catalogue of Patents 
there were 7,300 entries of models, only 10 of which are 
accompanied by specifications. While 1,400 specifica- 
tions had been consulted during 1864, not a single model 
had been examined or asked for, thus showing that the 
models were a practically useless part of the Patent 
Museum. M. Tresca states that the place of a model 
can be supplied by a drawing, leading to more complete, 
exact, and certain results, and thus avoiding useless ex- 
pense. Their loss, therefore, would really be a gain to 
the Conservatoire ; they cause, M. Tresca states, em- 
barrassinent by their compulsory preservation, the objects 
rarely representing the final idea of the inventor. They 
for the most part get destroyed by time without having 
been consulted by any one. Might not a somewhat similar 
report be made of our own Collection of “ Patents”? 

The same blue-book contains some valuable informa- 
tion with regard to the lectures which were then given 
in the Paris Conservatoire, which is worth consulting. 
Later and more complete information in this department 
may, however, be found in the appendix to the Report 
of the Duke of Devonshire’s Commission. From what 
we have said, it will be seen that the idea of a Govern- 
ment Scicnce Museum is by no means of recent growth, 
but that, on the contrary, it has taken many years to 
come to a practical issue ; and that, moreover, we have a 
ready-made example which has stood the test of years, 
and is now doing work of the highest practical value in 
the Paris Conservatoire des Arts et Meétiers. 


COHN ON THE BIOLOUY OF PLANTS 


Beitrave sur Biologie der Plansen. Herausgegeben von 
Dr. Ferdinand Cohn. (Breslau, 1875.) Drittes Heft. 
pee third part of Cohn’s “ Beitrige,” now before us, 

completes the first volume, and Ict us express the 
hope that we may have another volume before very long. 
Curiously, cach of the three parts has been separately 
paged, an arrangement which renders it necessary to note 
the part as well as the page when the index is consulted. 
If we may judge from the size and price, each part has 
increased in importance, so that the third part has 
more papers and is nearly double the size of the first, 
In all the parts there have been papers of great interest 
and value, and those in the present part are in no way 
behind their predecessors. Dr. Cohn himself contributes 
three papers to the present part, Dr. J. Schrocter two, 
while Drs. L. Just, A. B. Frank, Richard Sadcbeck, and 
Eduard Kidam, each one. The first paper is by Dr. 
Schroeter on the Development of certain Rust-F'ungi. On 
Carex hirta, one of the Uredinezx was observed which Dr. 
Schrceter believes to be Puccinza caricis of De Candolle ; 
and as he had reason to suspect that cidium urtice of 
Schum was only a stage in the life history of P. caricés, 
experiments were made to ascertain definitely whether 
?. caricis was heteroecious, and if so, whether Zcidium 
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urtice was one of the stages. Details of the cxpcriments 
are given, and Schroeter concludes that crdium urtice 
isa stage of Puccinia caricts. Inanote to his paper, Dr. 
Schroeter mentions that Dr. Magnus, of Berlin, has made 
similar experiments with the same result, an important 
confirmation of the remarkable habit these curious plants 
have of changing from one host to another, and at the same 
time changing the form of their spores, a condition described 
by De Bary long ago in the rust of wheat. A second 
form noticed by our author is a spccics of rust common 
on many grasses. It has many names, and Dr. Schricter 
calls it Uromyces dactylidts, Ott, (Uronyees gramints, 
Cooke). One stage is spent in our common grasses, 
such as Daciylis glomerata, Poa nemoralis, P. rivialis, P. 
annua, P. pratensis, &c. The other stage occurs on 
Ranunculus bulbosus, Ro repens, and R. polyanthemos, and 
is known as -Ee:dium Ranunculacearum, D.C, The Atcidia 
occurring in other Ranunculacewe (Clematis, Thalitrum, 
&c.) seem to belong to other specics. Dr.L. Just’s paper is 
a physiological one, showing the effect of the epidermis 
of the apple in preventing loss of water by transpiration. 
The third paper, by Dr. J. Schrovtcr, on the effect of 
disinfectants in lower organisms, shows markedly the 
value of carbolic acid in destroying germs. In the fourth 
paper Dr. A. B. Frank shows how light influences the 
relative time of development of the flowers in a catkin, 
those flowers opening first which receive the most light. 
Next follow two papers by Dr. Ferdinand Cohn, one on 
the “Function of the Bladders of Aldrovanda and 
Utricularia,” the other on the “ Development of the genus 
Volvox.” Inglish readers are already acquainted with 
the more important facts recorded in the first paper, as 
they have already becn made use of by Mr. Darwin in 
his work on “ Insectivorous Plants.” The second paper 
is of especial interest in relation to the re-distribution of 
the Thallophytes, by Prof. Sachs, in the fourth edition of 
his justly celebrated “ Lehrbuch.” The structure of volvox 
is carcfully described, and its modes of reproduction both 
sexual and non-sexual. ‘The non-sexual reproductive 
cells Cohn calls Parthenogonidia, Non-sexual reproduc- 
tion seems to take place during the whole year, and the 
alternation of gencrations is completed by the occurrence 
of sexual reproduction in the spring. The volvox-colony, 
or cecnobium, is either moncecious or dicecious, the female 
cells, or Gynogonidia are cither produced along with the 
male cells, or Androgonidia, in the same colony, or they 
are not. Cohn proposes to divide the Linnawan Volvox 
globator into two sub-species, namely, (a) I elvox monorcus, 
and (6) Volvox dioicus, the former having both andro- 
and gynogonidia, the latter cither one or other. ‘The 
Structure of Volvox is very like that of Pandorina, 
but the reproduction is like that of Sphacroplea, and it 
belongs, not to the Zygosporeax, which have conjugating 
zoospores, but to the Oospore:e. Cohn, however, docs 
not consider the Zygosporew and Oosporew: to be separate 
classes of the Thallophyta, but only to be subdivisions of 
one class, to which he gives the name of Gamosporee. 
The next division Cohn calls the Gamocarpe.c, a division 
quite equivalent to Sachs’ Carpospore:e. In the Gamo- 
Carpe there aretwomethods of fertilisation. One by means 
of the Pollinodium, analogous to the conjugation in the 
Gamosporex, the other by Spermatia, resembling the 
Spermatozoids. In the higher plants a somewhat similar 
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arrangement exists ; the Muscine:e and Vascular Crypto- 
gams having Spermatozoids, while the flowering plants 
have pollen and pollen-tubes, showing a certain analogy 
to the pollinodium of some of the Carposporec. 

Dr. Richard Sadebeck contributes a paper on the re 
markable parasite living in the cells of the prothallium of 
Equisetum, and called Pythium cquiset?. It belongs to 
the Oosporew, and its structure and life-history is here 
well described. 

The part concludes with two papers, “ Researches on 
Bacteria,” Parts II. and Il]. The first is by Dr. Cohn, 
and is a continuation of his paper with the same title in 
the second part of the “ Beitrige,” while the other is by 
Dr. Fduard Kidam, In the latter paper Ir. Eidam gives 
details of a series of very interesting researches on the 
action of different degrces of temperature and of drying 
on Bacterian ‘I'ermo. The Hacteria were cultivated in 
Prof. Cohn’s normal nutrient fluid, and the solution kept 
at definite temperaturcs for definite periods of time. The 
activity of Bacteria docs not begin until the temperature 
rises above + 5° C. + 51°, being the temperature at 
which they begin to multiply, although very slowly. 
Between 30° and 35° C. the multiplication is most rapid, 
but at 40° the activity again diminishes, and the Bacteria 
in the nutrient fluid are killed by exposure for fourteen 
hours to a temperature of 45° C., or for three hours at a 
tempcrature of 50° C. When dried the Bacteria can 
retain their vitality for a long time at high as well as at 
low temperatures. All these experiments are of especial 
interest at the present time and seem to have been con- 
ducted with great care. Prof. Cohn’s paper deals chicfly 
with descriptions of new or imperfectly known genera and 
species, and concludes with an attempt at grouping the 
different genera of Bacteriacca: according to their natural 
affinitics. The close relation of Bacteria to the Phyco- 
chromacce is pointed out, and it is shown to be impos- 
sible to erect the Bacteriacece into a family separate from 
the Phycochromacew. Navcgelis’ name of Schizomycetes 
is objected to on the ground that Bacteria are not fungi, 
and the term Schizophyta proposed for the group instead. 
This group Is nearly equivalent to and would take the 
place of Sachs’ first class of Thallophyta, namely, the 
Protophyta. ‘The Schizophyta includes two tribes: (r) 
Glorogenx, in which the cells are either free or united by 
gelatinous substance; and (2) Nematogena, which are 





filamentous. To the first tribe belong such genera as 
Chroococcus, Micrococcus, Bacterium, Aphanocapsa, 


Glasocapsa, Clathrocystis, Sarcina, Polycystis, &c,; while 
to tribe 2 belong Beggiatoa, Oscillaria, Vibrio, Spirulina, 
Anabena, Nostoc, Rivularia, Cladothrix, Scytonema, &c. 
‘The paper is an exceedingly interesting one, and has 
most important bearings on the classification of the 
Thallophytes. W. R. MCNAB 





FERNET’S PHYSICS > » 
Par I. Fernet. (Paris : G. Masson, 
Editeur, 1876.) 
| Biiaeaa the great success which attended the publica- 
tion of Prof. Ganot’s “ I:Jé¢ments de Physique,” due 
in agreat measure to the excellence of its illustrations, and 
followed as it was a few years later by the splendidly got 
up “Traité” of M. Deschanel, which has been so ably 
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translated into English by Prof. Everett, there has been 
an almost continuous stream of works upon Physics from 
our neighbours across the Channcl. French publishers 
of technical works appear to be of opinion that the 
production of a “ Traité de Physique” is an indispensable 
part of their duty, and that their good name will suffer 
unless they bring one out. France is fortunately rich in 
physicists, so that there are always good men to be found 
to do the work. ‘ihe result is that each Daris season in- 
troduces one or more new books upon Physics, which are 
in most cases well written, and generally abound with 
excellent illustrations, 

The “Cours de Physique” of Prof. Fernet is at once 
both ably written and singularly incomplete. It is in- 
tended as a text-book for the C/asse de Mathématigues 
Spiitales, and as such cannot altogether be classed with 
the books of which we have been speaking. It is written 
for a special purpose, and its valuc to the general student 
is much impaired thereby. 

The chapters treating of the molecular construction 
and of the various forms of matter is a concise digest of 
the modern theories of this most speculative subject, and 
the definitions of the solid liquid and gascous states of 
matter are particularly clear, On the other hand, no 
reference whatever is madc to the all-important subject 
of gravitation, so that the laws of falling bodies and pro- 
jectiles, centre of gravity, and even the pendulum itsclf, 
are necessarily cut out. 

Again, hydrostatics is both fully and ably treated, the 
law of Archimedes and the determination of specific 
gravities being very clearly explained. 

The whole subject of heat is confined to the expansion 
under its influence of solid, liquid, and gaseous bodics, 
which occupies one-fourth of the whole book. The 
reader looks in vain for some reference to the laws of 
freezing and evaporation or of conduction and specific 
heat. More extraordinary still is that the entire subject 
of radiant heat is conspicuous by its absence, no reference 
being made to diathermancy or to the reflection and refrac- 
tion of heat, and the dynamical theory is ignored altogether. 

In Optics the laws of reflection and refraction are more 
fully treated than any other subject in the book, the pro- 
perties of mirrors and lenses of various forins being 
thoroughly and mathematically considered. Noreference 
is, however, made to dispersion, and the question of colour 
is left out altogether, necessitating of course the omission 
of the important subject of spectra and of the Fraunhofer 
lines. Again, double refraction and all the phenomena 
connected with polarisation are not even alluded to, nor 
are the interesting subject of the velocity of light and 
the beautiful experiments of Foucault, of Fizeau, and of 
Cornu for its dctermination. 

Acoustics is entirely left out, and statical clectricity 
occupies but a short chapter, in which induction is fairly 
treated, and the various forms of electrical machines are 
' well descrilved. 

What is perhaps the most remarkable omission of all 
is that of the entire subject of Electro-dynamics. No 
mention is made of the voltaic battery, of the great sub- 
ject of clectro-magnetism and the clectric telegraph, of 
electrolysis or of induced currents as exemplified in the 
Ruhmkorif coil, neither are magneto-electricity or thermo- 
electricity referred to. 
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The only explanation offered for the omission of so 
important a branch of physical science in a “Cours de 
Physique” is the following foot-note to the chapter upon 
Statical Ilectricity :— 

“ By the rules for admission into the /co/e polytechniqgue 
—-which are identical with those for the C@asse de Mathé 
matigues Spcciales—candidates are 1equired to possess 
an cleinentary knowledge of statical electricity and of 
magnetism only. The import.nce, thercfore, of these 
two subjects in the present course does not admit of their 
being treated as fully as those in the preceding chapters. 
The further study of them must be reserved for the 
course in the Avv/e, where students are required to work 
up the subjects of both dynamic electricity and electro- 
magnetism.” 

We may assuine from this note that the other omissions 
to which we have referied are duc to the same regula- 
tions, Itis difficult to understand how such rules can 
exist, or what considerations could have guided those who 
framed them when they required candidates for admission 
to read up statical clectricity, leaving the more important 
subject of clectro-dynamics alone, as well as the science 
of electro-magnetism, notwithstanding its important ap- 
plications, 

J’rom what has been said it will be scen that Prof. 
Fernet’s “Cours de Physique” is evidently a“ rauming” 
book for students seckinz admission to a particular class 
which has very caceptional requirements. or that pur- 
pose it is no doubt of valug, but it is practically unavail- 
able to the gencral student of Physics by reason of the 
nuinber and the importance of its omissions. 


LTTE CULE MISTRYV OL LIGHT 2hND PI/01 0- 
GRAPTTY 
The Chenustry of Lied tand Photasraphy in ther A ppli- 
catton to lrt, Science, and Industry. By Vr. Hermann 
Vogel, Professor in the Royal Industrial Acadeny, 


Berlin. New and thoroughly revised edition, with 100 
Illustrations, (London: H.S. King and Co, 1876.) 


AST year, in reviewing in the columns of NArURE 

this volume of the International Scientific Series, 

it became our duty to point out the very sciious errors in 
chemistry with which the tran>lation abounded. 

We are happy to find that in this “new and thoroughly 
revised ccition,” the whole of the objectionable passages 
have been corrected, and that the same measure of cor- 
rection has been extended to the I:nglish throughout, so 
that the work is now a very creditable translation. W4uth 
regard to the author’s share of the work, we can, on aie- 
perusal, recommend it as a thoroughly good gesviné of 
the principal photographic processes, and we nutc that 
the very numcrous vaniations of the photo-printing and 
lithographic processes have been very fully noted and their 
chief points described, for, although this description of 
what are, as a rule, trivial variations of one or two processes 
may scem useless, it cannot fail to call the reader’s atten- 
tion to some of the vagarics permitted by patent laws in 
various countries. We also notice that some considerable 
space has been given to astronomical photography (in 
connection with which we would note that the name of 
the cminent American astronomer who produced the 
negative of the moon from which the frontispiece of the 
book is taken is Kutherfurd, and not Rutherford, as 
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printed). Slight notices have also been given of spectrum- 
photography, which we hope to find fuller in a new edi- 
tion, and of the effect of colouring matters in modifying 
the action of light on various reagents, the study of which 
latter point appears to be undergoing considerable deve- 


lopment both at home and abroad. 
Taken as a whole, the book is an admirable guide to 


one who has some considerable knowledge of the subject, 
or for giving the gcneral points of the art to an ordinary 
reader, but we do not think that it is cqual to Van 
Monckhoven’s book as a practical treatise on the art. It 
abounds, however, in valuable hints and suggestions, and 
we would 1ccommend Chapter XII, “ On the Correctness 
of Photographs,” to the attention of everyone who wishes 
to become a competent photographer, whether for the 
purposes of Science or of Art. With rezard to the latter 
we cannot do better than conclude with th: following 
quotation from the chapter in question, page 129 :— 


“It may, perhaps, excite surprise that the writer 
ascribes greater truth to painting than to photography, 
which is gencrally regarded as the truest of all methods 
of producing pictures. It must be self-evident that this 
remark can be made only of the works of masters . . . 
the picture of the photographer is not self-created. Ile 
must test, weigh, consider, and remove the difficultics 
which oppose the production of a true picture. If his 
picture is to be true he must take care that the charac- 
teristic is made prominent and the accessories subor- 
dinate... . Todo this hc must, of course, be able to 
detect what is characteristic and what accessory in his 
orivinal The sensitive plate of iodide of silver cannot 
do this; it reccives the impression of all that it has 
before it, according to unchangeable laws. The 
photographer will not, indeed, be able to control his 
matter like the painter, for the disinclination of models 
and optical and chemical duucultics often frustrate his 
bist endeavours ; hence there must always be a ditference 
between photoyraphy and awork of art. This difference 
may be briefly summed up hy saying that photography 
gives ainore faithful picture of the form, and art . more 
faithful picture of the character.” 


R. J. FRISWELL 
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OUR BOOK SHELF 
Les Lusectes Tratt’é Dh imentatie ‘Lentomologic, compre- 
nant LHistotre dvs bspeves uleles et de leurs Produits, 
des dspeces nutsibles ct des oyens de les détrutie, 
Pietude des MMeclamorphoscs et des Maurs, les Procedés 
de Chasse ct de Conservation, Var Maurice Girard. 
(Paris: Baillicrect Fils, 1873-76.) 
As a compilition this work evidences a considerable 
amount of industry; judging, however, by the various 
memoirs quoted in the first 240 pages, it would appear 
that the author’s researches have not eatended to a 
much later date than the year 1868, a fact which will 
unquestionably detract very greatly froin the value of his 
generalisations. 
The authors object being to unite in one book the 


classification, geographical zoology, and economy of 
Msects, he divides his introduction into the following 


pees ~1. Anatomy and Physiology; 2. Instinct and 
Batol 3. Collecting and Preservation 34 Pale- 
Cl By 3.5. Geographical distribution ; 6. Species and 
passilication ; the consideration of which subjects occu- 
Fles 229 pages, 
Pd ae Hs ae bulk of the work (which, although up to 
ee ime it has only dealt with three orders of 
cts, nevertheless extends to 840 pages), we Cannot 


strongly 1ecommend it as a pocket companion ; still the 
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student of cntomology, particularly if he has a taste for 
preserved viands warmed up, should certainly find a place 
for it upon his library shelves. 

The plates are clearly defined and abound in instructive 
details, the only drawback being that they are for the 
most part reproductions of the illustrations to Gudrin’s 
“Tconographie du Regne animal;” it is, however, 
satisfactory to note additional representations of an 
anatomical charactcr, as also of certain highly interest- 
ing cave-inhabiting spccies. A. G. B. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications.) 


Protective Mimicry 


IN the last numbcr of NarukgeE Mr. Murphy brings forward 
the following argument against natural selection, with reference 
tv protective mimicry. Ie advances two classes of cases in which 
he urges the improbability of the occurrence of a first variation 
in the requisite direction. “* One of these is the change of colour 
with the season of such animals as the ermine, which is brown in 
summer and white in winter. Ilad the ermine been either 
permanently brown or permanently white, there would have been 
nothing wonderful in it, but it seems impossible that the cha- 
racter of becoming white in the winter and biown in the summer 
could ever have originated in ordinary spontancous variation, 
without a guiding intelligence.” 

Now Pallas as quoted by my father (* Descent of Man,” 
second edition, p. 229 and 542) states that wolves, horses, and 
cattle, as well as ave other kinds of mammals become lyhter 
coloured during the winter; and several well marked cases of a 
similar change of tint in the winter coat of horses in England 
have eviher been brought under iny father’s notice, or have been 
observe | by himself. [It 1s impossible to suppose that these 
instances of a similar change occurring in widely distinct animals 
can be put down as partial ievelsions to an ancestral habit of 
turning comfi/e/y white during the winter months. We may 
therefore presume that they are due to the ‘‘ditect action of 
the conditions of life 3” we might) perhaps compare them to the 
greyness accompanying the impaired nutition of old age ; or to 
that caused by injurics, eo. inthe hair about old sores on the 
wither, of horses 5 or again to the extiavurdinary recorded case 
of temporary gi¢yness of the eyebrow accompanyiny frontal 
neuralyia, 

But tu whatcver cause these slight changes of colour In certain 
quadrupeds taking place at the Deginning of winter are due, there 
can be no question thit they supply the identical first varia- 
tions,” whose occurrence Mr, Murphy thinks so ‘‘infinitely im- 
probable.” Tt is impossible to doubt that with such material to 
Work on, a process of rizorous natural selection might develop 
almost any degree of seasonal change of fur. ‘The roe, for 
Instance, has a rcd summer and a greyish white winter coat ; 
and the latter inay perhaps serve as a protection to the animal 
whilst wandeniuy through the leafless thickets, sprinkled with 
snow and hoar-lrost.” Lf the roe ‘‘ were gradually to extend its 
ran.é into regions perpetually covered with snow, its pale 
winter coat would probably be rendered through natural selec- 
tion, whiter and whiter, until 1t became as white as snow.” 
(‘* Descent of Man,” p. 542). Mr. Murphy also adduces the 
manner in which the chameleon, and certain fish, protect them- 
selves by rapid changes of colour. Ile .emarks that it seems 
‘utterly impossible for such a character to originate in spon- 
taneous variation.” It would be taking up too much space to 
enter into this subject; it may, however, be worth noting that 
according to Pouchet, under ce:tain conditions the changgs of 
colour are only developed in the turbot in several days. Again 
J. Dedricga assuits that vaiuous paits uf the body in certain 
lizards are permanently altered in tint by exposure to the sun ; 
and he states that the mechanism by which this change is 
effected is preciscly the same in principle, as that to which the 
variations in pigmentation are due in the chamelcon, Brucke 
and others have shown that in the chameleon the changes of tnt 
may be produced by agencies having no connection with protec- 
tion; fur example, by the excitements of anger and sexual 
passion, by illness, and by local irritants and nerve-stimulation. 
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An accurate observer related to me the case of a lady whose 
iris changed colour in bright sunlight. 

These few instances seem to show that the behaviour and 
properties of pigment-cells are independent of the protective 
junctions for which they have, in some cases, been specialised 
and augmented by the action of natural selection. 

It seems a pity that Mr. Murphy should write on a question in 
natural history without making himsclf better acquainted with 
what is known on the subject. FRANCts DARWIN 

Town, Beckenham, Aug. 14 


In the last number of Naiure Mr. J. J. Murphy states the 
difficulty which he finds in accounting for the rise of inter- 
mittent variations upon the thcory of natural selection. He can 
understand the origin of a white species from a brown one or 
wice versa, but not of a species which, like the crmine, is at one 
season brown and at another season white. THe spcaks of * facts 
of colour which it seems impossible for natmal selection to 
produce, from the infinite improbability of a first variation ever 
occurring.”” Irom this mode of expression one might fancy that 
Mr. Mutphy had for the moment forgotten that natural <clec- 
lion is in no way concerned with producing, but acts only by 
preserving, variations. As ina preat number of instances we are 
inorant of the precise antecedents which produce variation, 
whether chronic or recurient, in such instances, we must be Icft 
at liberty, if we choose, to invoke the special action of ‘4a 
guiding intelligence.’’ The case, however, of an animal which 
changes its coleur with the season docs not seem to be one of 
very exceptional difficulty. [{ is only necessary 10 suppose that 
the animal became possessed of pigments liable to be acted 
on in the required direction by the seasonal changes of light 
and heat. It might well be that with some animals the influ- 
ence of the same changes would be in a duection just the oppo- 
site of what was useful to them. In that case the varicty would 
stand but little chance of being preserved. Similar explana- 
tions hold with regard to the vegetable kingdom. I have 
now before me drawings of Semperrtoum spinosum. The 
summer 1osette is bright green in colour, with the leaves 
expanded, while the winter rosette 1. a compact little 
ball of a dull purple. Thus the plant prepares itself against 
the cold of winter and the dearth of nourishment which that 
season brings, but it is likely enough that cold and deaith in the 
first instance led to the variation in the plant from its summer 
habit. 

In human beings the hair is said sometimes to tum white from 
suddcn grief or terror. Liability to such a change does not 
probably carry any such advantage to the human yj ecics as 
would make it likely to spread and develop its ]f further. But 
in the little shrimp commonly hnown as A/ysis chameleon, we 
can at least conjecture that a very solid advantage might follow 
from a similar characteristic. I> have sometimes bottled live 
specimens of this little creature while it was of a duk puple 
colour, and presently after lost sight of it, the fact proving to be 
upon closer inspection that it had become almost completely 
transparent, Among its ordmary cnemies the loss of colour 
might often save its life, in which case uatual selection would 
tend to preserve the aptitude, although the aptitude itself, like 
the bleaching of human hair from grief, has no connection at the 
ontset with the advantage of the species. 

‘Torquay, Aug. 14 THOMAS hk. R. Sik BRING 





Mr. Murriy’s letter (NATURF, vol. xiv. p. 309) opens up a 
wide field for speculation. The class of cases to which he 
directs attention constitutes what I have designated '‘ zaszahle 
protective colouring,” and in a pape: communicated to the 
Zoological Society (Vroc. Zoo. Soc., 1872), 1 attempted to 
show that such cases came toa certain extent within the scope 
of natural selection. The line of argument pursued is briefly as 
fullows :—Natural selection, working solcly for the good of a 
species takes advantage of all beneficial variations, nu matter 

" how they may originate, In but very few cases can the cause of 
any particular variation be assigned. Natural selection works 
only on the variations presented to it, the causes of such varia- 
tions appearing to us, in the absence of observational or experi- 
mental evidence, mysterious. If, then, a species deriving advan- 
tage from protective colouring under one set of conditions, finds 
that the conditions vary pericdically or irregulaily, thus rendering 
that mode of colouring useless or even disadvantageous, it clearly 
becomes advantageous to the species to possess a fower of adupla- 
tion, By this means only can zarying external conditions be 
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met, and it is upon this adaptive power that I venture to think 
the action of natural selection has in these cases been exerted. 
That the particular cause of such variation cannot be assigned, 
no more weakens th: natural selection argument in these cases 
than in ordinary instanccs of permanent protective colouring, 
the possibility of which having been brought about by the 
‘* survival of the fittest,” Mr. Murphy seems disposed to admit. 

One argument in favour of the natural selection theory of pro- 
tective colouring appears, <o faras I am aware, to have been 
overlooked. It has been urged that granting the power of 
natural selection to produce a general resemblance in colour, 
&c., to inanimate objects, it is difficult to see how the highly 
perfect finishing touches (instances of which are familiar to all 
naturalists) could have been impaited by this same agency. To 
this it may be replied that the marvellously perfect resemblances 
which we witness have not been brought about to deceive our 
visual sense, but that of far heener-sighted foes whose very 
means of subsistence may depend upon acuteness of vision. 

Apropos of Mr. Power’s letter in the same number of NATURE, 
I have recently had an opportunity of observing how closely the 
larva of Zoackea piurperda resembles in the longitudinal green 
stripes the needle-shaped leaves of the pine on which it feeds. I 
observed also an equally good adaptation in a larva of Agriopis 
aprilima, which when resting on a lichen-covered oak trunk was 
barely discernible from the lichen on which it rested. 

Belle Vue, Twickenham, Aug. 12 R,. MELDOLA 





Antcdated Books 


THE grievance pointed out by your correspondent ‘* F.Z.S.” 
is areal one. Nevertheless 1 trust that the writer is himself frec 
from the charge that he so glibly brings against a brother natu- 
ralist of endeavowiing to obtain for his generic titles an ‘unjust 
phiority of fifteen months over what they are entitled to.” Iam 
sorry that there should be a Fellow of the Zoological Society 
who believes me capable of doing this, but, as the charge has 
heen thus publicly made, 1 lose no time in flinging it back upon 
my anonymous accuser, The new edition of Layard’s ‘ Birds 
of South Afiica” was announced to appear in six parts, and the 
first was published in May, 1875. The number of wrappers 
required for the six parts was printed off at the time, and 
‘EOZ.S.” will find that Part 2, which was published last autumn 
has precisely the same wrapper as Part 1, and this 1s the case 
with the part now issued, 1] admit that it would have been 
better to have altered the date on cach wrapper in writing ; but 
this, probably, did not occur to my publisher, who is doubtless 
not aware of the importance attached to the law of priority by 
“T.Z.S.,” your correspondent, who, apparently, in his hurry to 
attribute an unworthy motive, has scarcely taken the trouble tu 
look beyond the cover of the book. Tlad he done so he might have 
becn satisfied that the letterpress contained abundant evidence 
of having been written long after the date which he would have 
the scientific world belleve I had endcavowed to claim for its 
publication, Such an attempt would be absurd when docu- 
ments are quoted in the letterpress which were aod 77 eaxtstonce tnt 
the year 1875. 

May I at the same time reply to a paragraph of your reviewer 
(p. 318) on the ‘Buds of Netguelen Island.” ‘This pamphlet 
deserves all the praise wlich the 1eviewer bestows on 1t, 
but in his endeavour to disparage his own countrymen, and 
to trumpet the superior encrgy of American ornithologists, 
he seems to have done an injustice to Mr. Laton and myself, 
‘Two new species were mentioned by Dr. Coues, viz. «7strelata 
kutderi, Which Mr. Salvin (Ora. AZise., Y. 235) shows to be 
i, brevirostris(Less.), and secondly, Querguedulacatons (Sharpe). 
This latter name looks as it the English ormthologists had not 
been sv far behind their American brethen, after all, if the 
description of the new Teal was available for quotation in Dr, 
Coues’ work ! KR. BOWDLER SHARTE 


British Museum 

Funty agreemg with “F.Z.5." in reprobating the evil 
practice of which he complains, 1 think that in the particular 
instance he cites, of the recently published third pait of the new 
edition of **The Birds of South Africa,” he will, on looking 
ayain at its wrapper, see that the information it affords is so 
contradictory as to be worth nothing. The first words upon it 
are ‘*'l'o be completed in Sa Parts :” but on its second page 
we read that the publisher “‘has decided upon issuing this work 
in four parts!” Which of these statements is to be believed? 
In justice to the publisher, however, it is to be observed that the 
number ‘¢3” is not printed, but inserted with the pen, in the 


ene ceinanete 


Aug. 17, 1876] 


eel 





oe oe 


1 have reccived, and also that the ‘‘ May, 1875,” has a line 
drawn through it. While on the subject let me add that the 
Zoological Society itself, in its ‘7 ransactions,” sets a bad 
example in this respect. Each paper bears a date at the foot of 
its first page, but the date is likely to be misleading in years to 
come, for it is that of the printing off the sheet—an essentially 
private matter, with which the public has nothing to do—and 
not that of the pud/ication. Another F. 7. S. 
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Meteor Observations 


A BRIGF summary of the August (Verseid) meteor observa- 
tions at York may be of interest. 7 

Watch was kept on the toth, 11th, 12th, and 14th. ‘The 
night of the 11th was very hazy, the nights before the roth cloudy. 
There was also much moonlight, except on the 14th. Yet, 
after making all due allowances, Prof. [lerschel thinks that this 
year’s shower indicates 2 minimum ; the last decided minimum 
being in 1862. ; ; 

The hourly number on the four nights mentioned were, for 
one observer, 22, 8, 12, 15, respectively. Perseid radiant and 
sub-radiants gave 18, 6, 0, 7. Thus, as the shower progresscd, 
there was a regular decrease in the number of Perseids. The 
apparent eaception of the roth was due to the haze. Trof. 
Icrschel gives 15-20 as the hourly number in Kent. On the 
14th half the Perscids came from Mr. Greg’s sub-radiant at 
+ Cassiopeie. 

In the south large meteors appear to have been scarce. Tlere 
eight, brighter than Ist mag. stars, were seen. Oue, a bolide, low 
down in the N. W. was very fine. A meteor in the south-west, 
brighter than Jupiter, was observed by Mr. Waller at Birming- 
ham as a very brilliant object. 

The total number observed at York was 105, and go of these 
were mapped. Of the latter 60 were Perseids, 43 with trains. 
On the roth five other radiants produced eight meteors out of 
533 viz, Cygnus, three ; Pegasus, two; Polari., one; Draco 
(fercules), one ; and Ursa Majoy, one. Fifteen meteors on this 
ni: ht were as bright, or brighter, than a rmag. star. Only two of 
4th mag. hiightness were seen, in consequence of the moonlight. 

Of meteors stationary, or nearly so, three were mapped :- A 
Perseid on the 12th at /R 321 and 5 + 58}, its train lasting 2) 
secs. 3 on the 14th a Cygneid at 7R 306° 6 + 35°, andaninknown 
radiant, probably near 5 Vulpecule, gave the third at .R 
2y5 8 + 28. 

Three meteors unmistakably confirm Mr. Grep’s sub-Perscid 


fiom the same. ‘The 1adiant, Gieg 83, by 7 Draconis, gave two 
meteors on the 12th and one on the 14th. 
ever, as Jasting only from July 12 31. 


It is put down, how. 
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raliant by y Cassiopeie, whilst several others probably radiate 
} 


Six Perseid, on the roth, and four on other nichts, seem pretty 
clearly to mdicate a sul-radiant at /R 50°, & + 40°, near a Perse. 
The rest, as Piof. Tfeischel also noticed, shot very constantly 
from the chief radiant, between » and x Persci. Lcie, however, 
7 Versci seemed the most cential point, 


York, Aug. 15 J. Eowt np CLAnK 


T/1Ii FRENCH cl SSOCLA TION 
N addition to the notes already given with regard to 
the forthcoming meeting of the French Association 
at Clermont, the following particulars relating to the Puy- 
de-Dome (furnished by our correspondent there) will 
doubtless be found interesting :— 
Clermont, clugust 13 


The Puy-de-Déme is connected with most important 
scientific events, which rendcr it notable amongst morc 
lofty mountains. 

Pascal, in 1644, then quite a young man, was apprised 
by Pore Mersenne, the celebrated friend of Descartes, 
that 'T Orricelli had invented his tube. ‘The then admitted 
expranation was that nature abhorred a vacuum. 
ere ghia into a correspondence on the subject with 

er Noel, a Jesuit professor of natural philosophy 


saree oes of Clermont. Father Noel contended 
against Me very existence of the vacuum, and asserted th 
the so-callcd vacuum 


t was filled by luminous matter cnter- 
ng through the glass. Pascal answered by arguments , 
worthy of his Benlus, and to be recommended for con- 
sideration in the discussion about radiometers. He said, | 


ee ee — oe 


| 
| 


331 


“As the nature of light is known to neither you nor 
me, and as it is very lkely it will always be so, I see 
it will be long before your reasoning acquires the force 
which is necessary to its becoming the source of any 
conviction.” After having uttered this opinion he re- 
flected more fully upon the subject, and was Ied to 
believe that the surplus height of mercemy in the tube 
was cquivalent to the weight of the air which could not 
reach the molecules, being intercepted by the resistance 
of the ginss. This led him to inquine if air-pres- 
sure was not Iessened by taking the Torriccllian tube 
to the top of a mountain. The experiment was made 
in Paris first on the top of St. Jacques la Bouchcrie 
Tower and Notre Dame. As the difference was found 
to be only a few lines, Pascal sent his brother-in-law, 
Perrier, who was a counsellor in the Cour-des-Aules 
at Clermont, to the top of Puy-de-Déme with a Tor- 
ricullian tube. Clermont was supposed to be at an 
altitude greater than Paris by 400 toises ; Font-de-]’Arbre 
is a village in the vicinity of the mountains where car- 
riaycs arc obliged to stop, at 250 toises from Clermont, and 
250 toises from the top of the mountain. Al! these mea- 
surements are incorrect ; a toise being 1'9.4 metres, we find 
the following differences :—VDaris, 60 iuctres, Clermont, 
4o7; difference, 347 metres, instead of 776, as assumed 
by Pascal; Puy-de-Dome, 1,465. Difference between 
Puy and Clermont = 1,058 metres ; according to Pascal 
only 952 metres. 

The loss of mercury from Couvent des Minimes to the 
top of Puy was found to be 374 lines ; at Font-de-l’Arbre 
a diminution of 14} lines from Minimes, <A line is equal 
to 2; mm. 

Perricr discovered no difference, owing to the wind or 
state of the atmosphere. Such was not the opinion of 
Pascal, who discovercd that the mercury varices ac- 
cordiuy: to the atmospheric conditions of the air. But 
Perrier was only an amateur experimentalist, and his spe- 
cial ideas had little weight with his clever brother-in-law. 

In order to asccitain the fact, continueus observations 
were made at Clermont, by Peniucr, during the years 
1649, 1650, and 1651. They were simultancou ly made 
at Paris and at Stockholm, where Descartes was then 
living at the court of the famous Oucen of Sweden, They 
were continued by Descartes up to the time of his demise. 

It is strange that the Pascal experiments were made 
the very year when Torricelli died, and the results pub- 
lished only in 1664, two years after Pascal’s death. 
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THE SCIENCE DEGREES OF THE UNI- 
PERSTTY OF LONDON 
We have received froin the Ru gistrar of the University 
of London a copy of the Report of a Committee, 
and the new regulations which have been introduced in 
harmony with that Report, in the caaminations for the 
science degrecs. Froin a perusal of the Report, which 
we subjoin, all will fed) how much is gained by the 
frompt action of the Senate of the University in so 
speedily modifying the plan of their examinations in 
accordance with the experience which they have ob- 
taincd during the last seventeen years. It is not, 
however, only experience in the examination of science 
students which has led to the necessity for change, but 
the stimulus which has been given to the teaching of 


physics and biology, by the founding of science degrecs 
and otherwise, has so altered the method of teaching these 


| subjects that what was expected to be known formerly 


is quite different from that taught by the most able ex- 
ponents cf the subjects at the present ime, 
No change has been made in the Examination for the 


at | Doctor of Science degree, which we regret, because in the 


Report of the Duke of Devonshire’s Committec on Scien- 
tific Education great stiess was laid on the importance of 
obtaining an original thesis from each candidate. 

The Report of the Committee runs as follows :— 


pee 


‘ore 


“In accordance with the reference made to them by the 
Senate (Minute 128, May 13, 1874), the Committee, after 
having revised the regulations relating to the Degree of 
Bachelor of Arts, have given a long and scrious considera- 
tion to those relating tothe Degree of Bachclor of Science. 
It will be remembered that when those rcgulations were 
first framed in the year 1859, no guidance was afforded 
by ptevious experience, the degrees in science instituted 
hy this University being the first of their kind in the 
United Kingdom. The Committce by which they were 
drawn up desircd to encourage science students, who 
might intend to devote themselves to some particular 
department of science as the pursuit of their lives, to base 
their special study upon a broad foundation of scientific 
knowledge ; and while the regulations for the Doctorate 
were framed in such a manner as to permit a high degrce 
of specialisation, the reculations for the Bachelor’s Degree 
were designed to sccuie the pos.cssion of such gencral 
calture as should be Itkely to prevent its holder from 
b:comive a mere specialist. 

« Fichtcen ycirs’ experience of the working of these re- 
sulations, however, has made it obvious that the present 
systen: is not well adapted to the requirements of scicn- 
liic education as now conducted, Almost every depart- 
ment of science has undergone a hipher development, so 
as to render it more difficult for a student to obtain an 
adequate mastery of its fundamental principles and con- 
ceptions. Again, it has come to be gencrally felt that 
scientific knowledge, to be sew/, must he practical, as well 
as theoretical ; and that a thorouvh knowledge limited to 
a comparatively small ringe, is preferable to a slighter 
acquaintance spread over aimere catended area. And it 
is the general experience of teachers, that there is from 
the commencement of their academical course such a 
decided preference on the part of nearly all students of 
scicnce for either the physical or the biological proup of 
subjects, Uiat the attention of each student is given to one 
soup alinost to the exclusion of the other. It was further 
urd th t the Avatws is too wide between the almost 
elementary hnowiedve of the several departments of 
selence required in the Bachelor's Examination, and the 
vuy hich attainment in some limited department which 
is requircd as the qualification for the Doctorate; and 
that it would be evtremely desrable that this hiatus 
should be narrowed, by limiting the number of sulyects 
to be brought up by candidates for the B.Sc. Degree, 
and proportionally raising the standard of proticiency 
required, 

“Several of the ablest tev hers in institutions connectcd 
with the University, and of its most expericnecd examiners 
(past and present), concurred, therefore, in recommending 
to the Comniittee, that, keeping the I*irst B.Sc. I¢xamina- 
tion nearly as it is, an effronal dfvar ication should be 
allowed at the Second between the mathematico-physical 
and the biological subjects ; and the Committee, feeling 
satisfied that such a limitation would be advantayeous, 
procecded to carry it out, by framing (with the assistance 
of their examiners and other distinguished men of science) 
new provrammes in the several departments of study, 
that should suit what are now felt to be their respective 
requirements. But when these new programmes (in 
which, wherever feasible, Aractica/ were combined with 
cervi/en examinations) were put togethcr, the conclusion 
was forced on the Committce, that, even when the whole 
accregate of subjects it was decmed right to include was 
divided into two groups, the acquirement of the proficiency 
cape-ted in the several subjects thus grouped, would be a 
task too severe for the average capacities of scicnce 
students. And after much consideration and communi- 
cation with their scientific advisers, the Committec have 
arrived at the conclusion that it would be desirable rather 
to diminish the number of subjects which cach candidate 
should be required to bring up at the Second B.Sc. Exa- 
mination, than to exact anything short of the “competent 
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knowledge” of each subject for which these programmes 
provide. They are further of opinion that each candidate, 
instead of being required to include either the whole or a 
part of the subjects he selects in one or .other of the 
before-mentioned groups, should be allowed a free option 
among all of them, so as to combine them in any way 
that may best suit his taste and ulterior objects—thus 
leading him onwards to the still higher specialisation of 
the Doctorate. 

“Acting on this principle, the Committee have framed a 
new set of regulations for the Degree of Bachelor of 
Science, which they now submit to the consideration of 
the Senate. In the /77s/ examination, which every can- 
didate will be required to pass, while the programmes in 
mathematics, experimental physics, and inorganic che- 
mistry have been carcfully revised, little fundamental 
change has been made in them. In place of the super- 
ficial acquaintance with both Zvv/ogy and otany for- 
merly requited at this examination, the Committee now 
recommend a single examination (written and practical) 
in Geveral Brofogy ; in which a more thorough knowledge 
shall be required ot the simplest forms and elementary 
phenomena of animal and vegetable life, such as is now 
made the basis of the teaching of some of the most dis- 
tinguished professors in each department. ‘Thus the 
student who may he intending to devote himself specially 
to physical or chemical science, will be brought to appre- 
hend the gencral conceptions common to the two great 
organic kingdoms, without being required to master the 
specialities of cither. And the student who intends to 
present himself at the Second bL.Sc. Examination in 
cither physiology, zoology, or botany, or all combined, 
wil have laid the best foundation for those special studies 
in the study of general biology. 

* The resulauons for the Se ou? B.Sc. Examination, on 
the other hand, are framed with the view of ailowing the 
candiiate to bring up avy ‘hree of the following nine 
subjects : 

1. Pure Mathematics. 
Mixed Mathematie 5. 
eaperimental Physics. 
Chemistry. 
Lotany, including Vegetable Physiology. 
Zooloyy. 
Anunal Physiology. 
Physical Geogranby and Geology. 
. Logic and Psychology. 

“Tt 1s intended by the Committee that the caaminations 
in these several subjects should be, as neaily as may be, 
on the same grade, as to the amount of attainment they 
require, They hive learned from the examiners in mathe- 
matics, that their experience justifies them in stating that 
any Candidate who has thoroughly mastered the mathe- 
matics of the First B.Sc. Examination, and who has such 
an aptitude for the study as would lead hiin to sclect pure 
mathematics as one of his subjects at the Second, would 
find no difficulty in mastering the requirements of its 
programme, by such an amount of study, carried on 
through an cight months’ academical session, as would 
leave him free to bestow the same amount of time and 
attention on /wo or even ¢hrce other subjects. And the 
Committee would wish it to be understood, therefore, that 
in proposing that each candidate should have his choice 
of any /rree out of the nine subjects just specified, the 
amount of proficiency expected in each would be that 
which he might attain by the steady devotion to it of 
about one-third of the sessional work of a diligent student. 

“With the further recommendation of the introduction 
of an efficient Aractica7 examination in each of the sub- 
jects in which it is feasible, the Committee now place the 
mature result of their deliberations before the Senate, 
with considerable confidence that it is the plan most 
suited to mect the peculiar requirements of the case, and 
to promote the best interests of scicntitic education. 
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SCIENCE IN ITALY? 


I reviewing a number of scientific pamphlets, &c., 
from Italy, we took occasion to remark (NATURE, 
vol. xiii., p. 110) that “ the restoration of political unity and 
freedom in Italy has also brought about a revival of that 
intellectual vigour which we are accustomed to associate 
with the names of Dante and Tasso, of Galileo and 
Torricelli, When Italy was divided and each state politi- 
cally oppressed, her best men were in exile, and their 
best scientific work was expressed in a foreign tongue.” 

In forwarding to us a copy of the handsome volume, 
the title of which is given above, the editors have written 
to us, quoting the foregoing passage with approval, while 
the introduction to the volume is written in the spirit of 
those remarks. It is gratifying to learn what progress Italy 
has made during the last ten or fifteen years in education, 
literature, science, commerce, and industry. “An air more 
propitious to study is now breathed by united Italy.” New 
scientific schools, institutions, and societies have sprung 
up, and the old have been renovated. The best men, 
returned from exjle, have resumed their place among the 
explorers of nature ; and the present state of intellectual 
activity only renders more evident the condition of mis- 
rule and division which so long afflicted that noble 
country, when all free inquiry, whether in nature or 
in politics, was forbidden, or at least discouraged. In 
singular contrast to all this, her best minds have at length 
found that intellectual repose and encouragement at 
home which are so essential to the carrying on of grave 
studies. 

As an exponent of this new state of things, the editors 
conceived the idea of publishing a half-yearly report of 
the scientific progress of Italy ; and taking advantage of 
that wide spirit of tolerant liberality which pervades all 
tiue scicnce, they appealed for support to such of their 
countrymen as were distinguished in the various depart- 
ments of physics, chemistry, mineralogy, geology, botany, 
zoology, physiology, anthropology, and geography. This 
appeal was most liberally and heartily responded to, and 
the result is a large octavo volume of about 450 pages, 
well written and carefully edited, very few mistakes 
occurring, even in the spelling of well-known names, al- 
though we find at p. 15, “ Poulliet,” at p.68, ‘“ Bences Jones,” 
at p. 84, “ Edvard Hull,” and this odd mode of division at 
p. 15, *‘Hel-mholtz.” The contributors to these various 
departments have performed their respective tasks nobly 
and well. Thcy have not only contributed voluminous 
abstracts of papers, notcs and memoirs, but in many 
cases have furnished more or less elaborate reports on the 
state of their respective branches of science, and have also 
given, in some cascs, reviews of the best books by Italian 
authors. For example, the reporter on mineralogy, in 
addition to some sensible remarks on the backward state 
of science in Italy, devotes thirty full pages to a review of 
Bambicci’s “ Corso di Mineralogia” (second edition, 1875), 
and refers to it again and again in terms of such high 
praise as would seem scarcely to belong to a compilation 
from standard writers in other languages. Indeed the 
superlative terms of laudation which occur in many parts 
of the volume strike our colder northern temperament as 
being at least exaggerated. Why refer to the chzarzsstmo 
Siener Professore, So-and-So, while foreign savans, 
whether living or departed, are simply and properly men- 
Toned, as Ampére, Faraday, Helmholtz, &c. When 
b at Castlereagh appeared in plain evening dress at a 
d Aaa party at Vienna, amidst a crowd of highly- 
ae ity gentlemen, a lady, asking Metternich who he 
renlicd Sac il n’est pas distingué !” that statesman 

Altho oh pea Cest étre bien distingu¢.” _ 
ar thie ae € are bound to bestow cordial praise 

ume, yet we should not perform our duty 


* Half-yearly Review of the Physi i i 
ysico-Natural Sciences in Italy. Edited 
rahe Lia eta! Drs. G. Cavanna and G, Papasogli, Anno J., 1875, vol. i. 


(Rassegna Semestrale, &c.) 
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honestly if we omitted to point out a certain back- 
wardness on the part of some investigators in read- 
ing up their subjects before they attempted to make 
what to them appear to be new researches. For ex- 
ample, at p. 66 is an abstract of a memoir by Pelloggio, 
entitled “Contribution to the Phenomena of Supersatu- 
ration,” in which the author appears to have no more 
recent information of his subject than that derived froin 
Léwel. He points out that salts isomeric with the 
one in solution act as nuclei to it. This was shown 
to be the case many ycars ago by Violette. He also 
insists that porous bodies, such as sponge, charcoal, &c., 
are powerful nuclei; whereas it has been shown by 
Tomlinson that such bodies, boiled with the solution 
which is then left to cool, are purely passive. So also 
when MM. Mercadante and Colosi affirm (p. 47) that 
carbonic acid is not emitted by the roots of plants, they 
are evidently unacquainted with Broughton’s researches, 
We may also point out what seems to be an inaccurate 
observation on the part of Pollacci (p. 50), namely, that 
sulphur moistened and exposed to the air absorbs oxygen 
and becomes converted into sulphuric acid. 

At p. 126 there is an interesting account of the fall of a 
meteor at Supino in the district of Frosinone on Sept. 14, 
1875. Jt was accompanied by a trail of fire and smoke ; 
and after reaching the earth it took a horizontal direction, 
passed through a house without striking it, thanks to an 
open passage, and so disappeared. A number of frag- 
ments were found in the passage, the heaviest of which 
weighed 364'2 grammes. The fragments were warm. 
At p. 134.18 a paper on red chalk, which would deserve 
attention did our space permit. 

Anthropology and ethnology are comparatively new to 
Italy, but they have begun a life of apparent vigour under 
the auspices of a new society, a museum, and a journal. 

There are some interesting details respecting the skulls 
of Dante, Petrarch, Ugo Foscolo, and Volta, the last being 
of extraordinary capacity. In the skull of Petrarch the 
Etruscan type is said to be evident, namely, a voluminous 
brain, strongly devcloped in all its parts, and of superior 
psychological power; but the posterior predominates 
over the anterior portion, leading to the conclusion that 
the sentiments and the instincts prevailed over the intel- 
lect, although this is of the highest order. 

We look out with much interest for the second part of 
this volume, which the editors promise shall appear 
shortly. C. TOMLINSON 





THE VOLCANO OF REUNION) 


HEI volcano of the Island of Réunion, surrounded and 
defended as it were by great circular walls perpen- 
dicular for more than 100 metres, forming what is known 
as the inclosure, is hardly accessible except on two sides. 
by the high plain of the interior or by the Grand-Brulé ; 
that is, setting out from the coast to climb directly the 
slopes of the crater itself. 

Far from becoming extinct, as has been supposed, this 
volcano is on the contrary in great activity, and almost 
every year torrents of lava overflow in that western part 
of the island known as the great burnt country; its 
streams sometimes reach the sea, and there form, at a 
height of more than 2,000 metres, a regular cascade of 
fire, which may reach a length, as in 1844, of from 900 to 
I,ooo metres. But these great eruptions are happily very | 
rare ; they are only seen at intervals of six or eight years, 
and very often the lava is arrested 1,000 or J,500 metres 
from the mouth of the crater. Towards the end of 
August, 1874, loud detonations, sudden tremblings of the 
ground presaged an eruption of great violence ; but the 
flow lasted only two days ; directed towards the rampart 
of the Tremblet, it was happily arrested at 1,500 metres 
without causing much damage. It was then that I arrived 

3 From an article in La Nature, No. 160, by M. Ch. Velain. 
R2 
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tn the harbour of St. Denis; and on landing I organised, 
with MM. Rochefort, Cazin, and De l’Isle an expedition 
to the volcano in the hope of arriving in time enough to 
witness the end of the eruption. We set out from St. 
Benoit on Sept. 1, and made for the plain of Palmistes, 
our first stage. This plain is surrounded on all sides, 
except the north-east, by perpendicular ramparts, which 
may reach a height of 200 metres, and whose sides, 
covered with vegetation, form a semicircular curtain of 
verdure that shuts out the horizon. 

From the plain of the Palmistes we had to climb to that 
of Cafres by crossing the rampart of the Grande-Montée, 
a long and difficult ascent on account of the abruptness 
of the rampart. We reached the summit about an hour 
after mid-day, and fo:nd the temperature to be 14° C., 
less than half that of the lower part of the island. The 
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plain of Cafres, at a mean height of 1,600 metres, forms 
a declivity, a sort of saddle-back or pass between the two 
parts of the island which we have distinguished under the 
names of Ancient Mass and Recent Mass. It is a very 
uneven plain, inclined towards the south-west, #2., in a 
direction opposite to that of the Palmistes, and formed 
by a succession of small echeloned plateaus crossed by 
rounded hillocks covered with vegetation. The soil 
which results from the disintegration of the lavas is here 
very argillaceous, as all that savannah presents fresh 
pasturage during the dry season, and is changed into a vast 
marsh during the rainy season; it is about two leagues 
in length. Night surpriscd us near the source of the river 
of the Ramparts before we could reach the end of our 
journey, and we had to sleep on the bare ground; the 
thermometer reached 3°, and during the night sank to — 2°. 







Map of the Island of Réunion (after M. L. Maillard). 


At eleven on the next morning we reached the Cavern 
of the Lataniers, after having visited the vast crater 
named Commerson, singularly situated on the very edge 
of the magnificent escarpments which form the great 
section at the foot of which flows the river of the Ram- 
parts; from thence we directed our steps towards the 

a$s of the sands (2,386 metres), in order to cross the first 
inclosure of the volcano. The present volcanic cone 1s, 
in fact, preceded by two great circles produced by sub- 
sidences which have given place to veritable circular 
walls cut perpendicularly for more than 100 metres from 
the top, and which are named the inclosures. Of the 
first there remains only a small part; on the north-east 
its wall overhangs the river from the east, and on the east 
the plain of sands; but on the south it is not so easily 


traced ; itis prolonged on this side of the great section of 
the river Angevin, the formation of which is later, 

The plain of sands (about 2,300 metres) which thus 
circumscribes a basaltic rampart, is formed by a black 
compact lava covered by a layer of small angular very 
regular fragments of vitreous lava, often two metres in 
thickness, In the bottom of the little ravines is noticed, 
moreover, an accumulation of crystals of olivine and 
augite which come from the disintegration of certain rocks 
thrown out by the volcano, and composed almost solely 
of these two minerals. It is intersected by cones of 
scoriz regular in form, terminating in little craters, the - 
limited overflows from which appeared consolidated on 
the ledge. We had to pass round many of them before 
arriving at the ridge of the second inclosure, which had 
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to be crossed at the Belcombe pass (2,400m.). The | of Bois Blanc and the Rampart of Tremblet, and which 
diameter of the latter is about 5,000 metres ; it is disposed | surround the great burnt region ; here is the mass of the 
in horsehoe form, and is prolonged eastwards by two great | present volcano. 


parallel walls, which are named respectively the Rampart When we reached the top of the rampart the descent 
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The Formica-leo aud the Bory Peak (extinct crater) from above the Pass of Belcombe. 


looked dreadful, and appeared perpendicular to a depth 
of 250 metres. Below, sombre-coloured lavas stretched 


volcanic mountain, whose slopes they cover to an equal 
out in a sort of platform which serves as a base to the 


height all round ; there is detached from the foot of the 
rampart a little cone of scorize in admirable preservation, 





The Inclosure and the Cone of the present Crutcr. 


theca Bory de St. Vincent has named the Formica-leo | the wall, we reached with difficulty the base of the escarp- 
“Ant-lion). Attempting the descent by the help of some | ment. The Formica-leo, which, seen from above, ap- 
shrubs which had lodged themselves in the interstices of | peared quite near, was more than 300 metres from us. 
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It is a very flattened cone, perfectly regular, 15 metres 
high on a base of from 1,000 to 1,200 metres, presenting 
at the summit an opening of about 80 metres, with a 
depth of 6 metres, It is formed entirely of bright- 
coloured scoria:, black, yellow, but mostly red. 

On the morrow, after having passed the night under a 
break in the lava of the rampart, exposed to the moisture 
and to a glacial wind, we ascended the slopes of the 
Bory Peak, in order to reach the burning crater. On our 
arrival at the mouth of the crater all the volcanic phe- 
nomena had ceased ; on the slopes of the cone, formed 
of scorize and heaps of ashes is dctached a black stream 
of vitreous lava which made its way by numerous fissures 
to about 100 imetres from the summit. The cooled 
lava formed at the bottom of the crater a circular shaft 
about 80 metres in depth, like a solid crust much fissured. 
Abundant vapours escaped from various points in the 
walls, which presented alternate streams of lava and 
scorize, covered, especially towards the summit, by a 
whitish coating, formed of the crystals of gypsum. The 
lava of the last eruption had flowed to the north-east 
towards the plain of Osmondes; it was not very exten- 
sive, very scoriaceous, bluish-black, and entirely vitreous, 
It must have been accompanied or followed by numerous 
ejections and puticularly by a rain of those volcanic 
threads so frequently thrown out by the volcanoes 
of the Sandwich Islands, and known as Pcle’s Hair; 
for these brown filaments, which are simply wire- 
drawn obsidians, bedecked all the irregularities of the 
lava. In the crevasses which crossed the last flow, the 
temperature was 50°'7 near the surface, and about 72° 
at 2 metres below. The vapours of water and of hydro- 
chloric acid were given off at frequent intervals here as 
well as at various puints of the escarpment which directly 
preceded the volcanic cone. A small inclosure, not 
hitherto referred to, surrounded the crater ; its precipices 
were about 60 metres high. The mass of the volcano is 
thus composed of two peaks, the highest of which (2,625 
metres) supports the crater Bory, extinct since the be- 
ginning of the century ; while the other (the Fournaise 
peak, 2,5'5 metres), which is of later formation, supports 
the active crater. The products of this volcano are com- 
posed mainly of basaltic or vitreous lavas rich in chry- 
solite ; this mineral, so characteristic of modern eruptions, 
is often ejected in voluminous and compact masses. The 
products of the old volcano, which must at one time have 
occupied the centre of the three valleys of Cilaos, Salazie, 
and Mafatte, are quite different ; they are scattered over a 
trachytic mass which is only scen, however, in the beds 
of the torrents which drain the three circles above re- 
ferred to. 

Our porters, whom the sight of the volcano deeply im- 
pressed, were unwilling to follow us on tothe lavas ; they 
remained at the Belcombe Pass, and would not on any 
account on our return take charge of the rocks and vol- 
cano products which I had collected. Some maintained 
that stones were plentiful enough on the shore, and that 
it was useless to carry them from such a height ; others, 
affecting a gross superstition, would not touch what came 
from the “ fire of the good God.” I had to use a little 
trickery, and take advantage of the darkness to slip into 
their sacks my day’s collection. 





. ARCTIC FOSSIL FLORA } 


H1S third volume of Dr. Heer’s “ Fossil Flora of the 
Arctic Regions ”.contains four very distinct chapters. 
The first of these relates to the Plants of the Coal-mea- 
sures of the Arctic Zone ; the second to the Plants of the 
Chalk Formation of the same Zone; the third gives an 


t “Flora Fossilis Arctica.” Die Fossile Flora der Polarlander von Dr. 
Oswald Heer. Dritter Band. (Zurich, 1875.) 
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account of the Miocene Flora of Greenland; and the 
fourth is a review of the Miocene Flora of the Arctic 
Zone. For the material for the first three chapters of 
this volume the author has the Swedish naturalists alone 
to thank, and in addition, the Swedish Académy of 
Sciences has been at the expense of the several parts 
composing it, which will also be found in Vols. 12 and 13 
of their “ Abhandlungen.” The fourth chapter is added 
at the expense of Dr. Hcer, and not only notices the 
Miocene plants referred to in the three first volumes, but 
also those collected during the summer of 1873 in Spitz- 
bergen by Prof. Nordenskjold. 

It would not be desirable here to do more than notice 
the gencral contents of this quarto volume, which contains 
notices of four species of plants found in the lower coal- 
measures of Spitzbergen; of seventy-five species from 
the lower and of sixty-five species from the upper chalk 
of Greenland, of sixteen species from the chalk of Spitz- 
bergen, and of thirty-four species from the Miocene of 
Greenland, most of these species are illustrated in the 
forty-nine plates which accompany the volume. One 
remarkable fern, Protopterts punctata, Stbg., is referred 
to in the text as a proof of the occurrence of the coal- 
measures at Ujarasusuk at Disco. It was originally 
described from specimens found in the sandstone of 
Kaunitz, in Bohemia, which had been most generally 
described as belonging to the coal-measures ; it would 
secm, however, from the researches of Herr Feistmantel 
that the Kaunitz sandstone really belongs to the chalk 
formation, thus doing away with the only point which for 
a moinent seemed to favour the existence of the coal for- 
mation in Greenland, seeming to prove that on both sides 
of the Waigat, at Disco, and at Half Island, Noursoak, 
the oldest scdimentary formations are chalk deposits. 
These from the former Jocality apparently belong to the 
Upper Cretaceous period, while the dark-brown rocks 
and sandstones of the north side of the latter locality 
belong to the Lower Cretaceous period. Higher up succced 
the Miocenc deposits, which are cove.ed and penetrated 
by intrusions of the mighty basalt rock. 

From the many various localities now known in the 
Arctic regions for fossil plants, none indicating a marine 
origin have occurred to Dr. Heer. Steenstrup, jun., how- 
ever, has detected the remains of some marine animals 
from the district of Atane, betwecn Patut and Nick 
Kiterdlek ; here, in several places at an elevation of some 
2,000 fect over sea-level, he found Echinoderms and 
marine shells. Cyctostigma Nathorsti, very near C, A7vi- 
torkense, Haughton, is described as new from the coal of 
Spitzbergen. 

A glance at the list of the Miocene plants shows how 
changed the scasons in the Arctic Zone must be fiom the 
time when these plants were living and bearing the leaves 
which have been so well preserved. Hawthorn and 
brambles, walnuts, magnolias, and vines, not to allude to 
planes, Macclintockias, and many of the more delicate 
Conifers, seemed to have flourished ere the reign of ice 
came and burnt them up. The list of cretaceous fossil 
plants from North Greenland is accompanied by a list of 
the localities where they were collected. The collection, 
a very large one, is for the most part in the museum at 
Stockholm ; many of the species are described as new. 
The absence of insect life amid all this plant life is note- 
worthy, but two species, probably weevils, being described 
in this volume. ; 

Many countries have contributed the material for Prof. 
Heer to work out the history of the “ Flora of the Arctic 
World.” A great deal still remains to bedone. Now that 
England, Denmark, and Sweden have done so much, we 
must look to Russia to contribute according to her means 
and the extent of her Arctic possessions; she has done 
nobly in tracing out the contour line of her northern coast. 
We would now know more of the rocks that or ee 
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THE DOUBLE-STAR }3.A.C, 1972.—Capt. Jacob, review- 
ing the measures of this object, first registcred double by 
Dunlop with his 9-feet reflector at Paramatta (No, 23 of 
the Catalogue of 253 stars), remarked of it in 1858: “the 
angle is, on the whole, evidently advancing, and the dis- 
tance decreasing, but the measures are strangely wild, 
considering the easiness of the object, and secm to indi- 
cate the presence of some perturbing body.” For com- 
parison the following may be selected :— 





Dunlop 1826°00 Position 329 ‘o Distance 3 “00 

Herschel... 1835°02 5 342°5 7 3°86 

Jacob 184094 » 348°5 13°22 

” 1852°73 ” 350°7 » 7 ‘SI 

” 1858 17 ” 354°7 ”» 2°18 
Jacob’s measures of 1858 are the last we find ; he con- 


sidered an appulse would take place about 1875. 

Dunlop says of the results in his catalogue similar to 
the above, the “ positions and distances are only estima- 
tions while passing through the field of the 9-feet tcle- 
scope,” and no great stiess, therefore, need be placed 
upon them. If we assume that the change of angle and 
distance is the effect of proper motion, a comparison of 
Sir John Ilerschel’s measures of 1835, with the later ones 
at Madras, leads to the following formule :— 


dba-—o “876 + [8 80975] (¢ -- 1850) 

Ad — + 2°6026 — [8 Srovo] (¢ — 1850) 
Whence we find for 1876 75, position 34°°4, distance 1°13, 
showing a eonsidersble change since the last published 
measures, which should render it casy for one of our 
southern readers to decide upon the cause of the apparent 
motion. In the case of rectilinear motion the nearest 
upproach would fall in 1881 or 1882, on an angle of from 
50° 55°, and in 1$yr the component which we are taking 
for the companion (though the stars appear of cqual 
i At ears seventh) would be upon the parallel fol- 
lowing 1” So much is to be gathercd from the data at 
present in “our possession. ‘The position of the star for 
1876 isin R.A. Gh. tm. 35s., N.P.D. 138° 27’.—It should 
be added that the above formule give an angle of position 
for 1826'0, differing 11° from Dunlop’s s estimation and the 
distance greater by 21 seconds. 


Thr SiECOND CoMrr oF 1844.—The period of revolu- 
tion assigned to this comet by Prof. Plantamour, of 
Geneva, after a most minute discussion of the obscrva- 
tions, is upwards of a thousand centurics, with a probable 
error cf about thirty centurics! Such a result may be 
regarded with suspicion by many, but Ict us sce upon 
what grounds it has becn founded. 

The second comet of 18.44 was independently discovered 
by Mauvais, at laris, on July 7, and two nights later by 
I)’Arrest, at berlin. It was observed before the con- 
junction with the sun and perihelion passage until 
September 7, and was found at the Royal Observatory, 
Cape of Good Hope, on October 27, and observed with 
great precision on forty-eight days at that establishment 
until March 10, 1845, when it was distant from tne earth 
2°9, and from the sun 2°4. The later European observa- 
tions are those taken at the Royal Observatory, Green- 
wich, on March 4, and at Berlin on March 6. 545 
observations of position were available for the deter- 
mination of the orbit, and are discussed in the A/émoire 
sur la Comte Manvais de Pannéc, 1844, by Prof. Plat t- 
oe He started with the par. ibolic elements of Nicolai, 
jae a led to the re-discovery of the comet in Europe 
alter the perihelion passage, on January 27, 1845. The 
perturbations due to the action of Venus, the Earth, 
Jupiter, and Saturn, during the whole interval of obser- 
vation, were rigorously determined and taken into account, 
and after a double solution of equations of condition 
founded upon normal positions, thus freed from the 
slight distortions due to planetary attraction, the devia- 
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tion Ce or the cccentricity from unity was found, with a 

probable error of only .,th prt of the amount of this 

deviation. The resulting definitive orbit is an ellipse 

with a semi-axis major = 2183°8; the corresponding 
period is 102,050 years + 3,090. This value of the time 
of revolution is founded 1 upon an arc of the comet’s orbit, 

extending to 204’, described in eight months, 

The aphelion distance of the comet is 4,366 times the 
earth’s mean distance from the sun, a space which light 
would require twenty-five days to traverse, and yet little 
more than a fifticth part of that of the nearest fixed star 
according to our present knowledge, a suggestive fact 
when the visits of comets to other systems are under 
discussion. 


New NEBUL.X.—M. Stéphan, Director of the Observa- 
tory at Marscilles, has communicated to the Paris 
Academy a list of twenty-three new nebulz: detected with 
the Foucault telescope of o'80m., aperture, which raises 
the number of such discoveries, so far published, to 120 ; 
but M. Stéphan mentions that he has approximate posi- 
tions of about 4oo new ncbulie, between 45° and 100° 
N.P.D., and hopes yct to considerably increase this 
number. As might be expected, the twenty- -three new 
nebulz are mostly very faint ; one only is called “ pretty 
bright—very small—round” in R.A., 17h. 6m. 47s. ; 
N.P.D., 48° 117, for 1876'0. 


a 


LIE: NOR VEGIAN NORTH ATLANTIC 
EXPEDITION 


Rerkiavik, July 27 


N continuation of our last account we hear that the ex- 
pedition has been not at all favoured by the weather. 
Since it left Christiansund, June 27, it has met with no 
less than five storms (wind velocity, forty-five miles an 
hour); twointhe “ Lightning” Channel early in July, 
one at Thorshaven, one north of 1° arog, and one at the 
Westman Islands (off the south coast of Iceland). It 
has been only in the short intervals between these storms 
that any deep-sea work has been done. ‘The last days of 
June were fine, so the expedition sounded, dredged, and 
trawled off Christiansund on the bank called “ Storeg- 
en.” IJJere the fauna was quite Atlantic; on the outer 
edge of the bank the water deepened to 300, 400, and 500 
fathoms, and the ice-cold water was met with, yielding an 
Arctic fauna. Two large speciinens of Uszbel/ularia (the 
same as earlier) were found, with a new Star-fish and an 
animal which is quite new ‘to the naturalists on board. 
Of sinaller organisms there were also several new ones. 
In lat. 63’ 10’ N., long. 1° 30’ W., a sounding in 1,050 
fathoms gave a temperature under 32° below 300 fathoms. 
The Voringe zx had to leave this station to 1efit, as a sea 
had carried away the two fore-hatches. ‘The course was 
shaped for ‘Thorshaven, where the expedition stayed 
eight days to refit (July 8-15). The stay there was very 
interesting, especially for the geologists. The formation 
of caverns at sea-level was an operation visible in all 
stages of progress. In the zvoolite caverns of Naalsi a 
rich harvest of minerals was secured. 
The inhabitants of Thorshaven received the expe- 
dition very hospitably, and remembered, with great plea- 
sure, the stay of the Lightning and Por: upine. 
After a trip round the main island to Westmanhaven, 
the lvrmecn left Farée, July 16, and steered for its last 
station. Bad weather brought work here to a speedy 
conclusion ; however, a series of temperatures were ob- 
tained, indicating i ice-cold water at a depth of 300 or 400 
fathoms. On the north-eastern corner of the Farée bank 
the depth increases very rapidly. In lat. 63° 22’ N., long. 
3° 30’ W., soundings gave 1, 180 fathoms. A scries of 
temperatures gave 32°°4 In 400 fathoms, 31°°8 in 500 
ates and the bottom tempcrature was 29"8, In lat. 
63° 55° N , long 7° 10’ W., 30"2 in 677 fathoms; in lat. 
63° 3° N., ‘Jong. 10” 15/ W., 37°°2 in 256 fathoms. "Further 
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west the bottom tempcrature was found to be 46"2. Bad 
weather prohibited dredging, so the course was laid for 
Reikiavik, but heavy S.W. winds and sea made the pro- 
gress very slow. July 22, Iccland was made in the 
morning, but in the afternoon the weather got so wild and 
thick that shelier was sought at the Westman Islands, a 
group of small islands otf the south coast of Iccland. 
Here a stay of thice days was made ; during one of them 
there was a heavy gale, in which steam was kept up. The 
visit here proved very interesting. The whole of the 
islands are volcanic ; a large old cratcr, with perpendicu- 
lar walls 400 to 500 fect high, is visible; one side is 
standing, the other has been washed away by the sca. 
Two miles off is a more recent cone, 770 feet above sea- 
level, in full preservation, with a hollow 50 feet deep on 
top. The basc of the cone is lava ; the conc itsclf, whose 
Outline is beautifully geometrical, is composed of loose 
Stones. The sea-buds are very numerous, living in the 
countless hollows in the cliffs, where they were hatching 
at the time of the visit. Whales, large and small, were 
about the ship. 

Westmaney was IJeft July 26, and Keikiavik reached 
that evening. On the south coast of Iceland the current 
was very strong to the eastward, :.ncl from Cape Skagi to 
Reikiavik its violence was fearful. 

The Icclandets reported that they have very s'dem 
had so bad a summer as this one- perpetual storm and 
rain. This has not been favourable to the e\pedition 
except as revards metcorolevy., In this branch houly 
observations have b.en regularly taken when at sea. 

The eaped‘tion was to stay at Redduvik five or sin 
days for coaling and for miusnctic base observations, 
Ilardly any magnetic observations Lave been obtained at 
sea, the weather having becn so beisterous. It was 
intended to «ive up making the circuit of Tecland (the ice 
on the north side went away in June), wud te take up a 
line south of Iccland, aud then stra bt across to Norway, 
about to Namsos, The scicntific staf is very well con- 
tented with the results pained, in spite of the bad 
weather. 





From anoller Corresfoud ul.) 


The Atlantic Expedition, under the leadership of Prof. 
Mohn and Prof. Sars, sent by the Norwegian governinent 
for the explor.tion of the North Atlantic and for making 
a fowe round Iccland, give some intellizence as to their 
proceedinys in a Ictter from Thorshavn (Faréc Islands), 
dated July 31 and 14, printed in the Christiania newspaper, 
Morcenblaad?, of Aug. 2. This letter, the substance of 
which we reproduce, gives information on the ciuise of 
the expedition in open sea, after its having left Christian- 
sund. On Junc 27 the steamer left Christiansund and went 
westward. In the cvening soundings were taken at a 
depth of 87 fathoms, and the temperature of the water 
proved to be as high as 7° C., between 10 fathoms and 
the bottom. The following day, the island Storeggen was 
reached ; the temperature of the water was here 72 C., at 
adcpth of 230 fathoms, and the animal life, belonging all 
to the “wari i¢esion,” was of the highest interest. On 
the 2yth, the «teamer going further westward, the depth 
still increased ¢nd soon reached 418 fathoms, where the 
thaimometcr showed an icy-cold sheet of water, sharply 
divided from the upper wariner sheet, the temperature at 
300 fathoms being + G’,and — 1 at the depth of 418 
aitthoms. On the 30th the weather was very fine, and the 
traw]-net was uscd, an English fishing-net, which brought 
some remarkable forms (ev. large Us.helliferw) from the 
depths of the cold sheet of water. On July 1 the ther- 
mometcr showed — 1° C. at the depth of 570 fathoms, 
In the afternoon the weather changed, the wind began to 
blow very strongly from S.S,E., the baroicter fell, and the 
steamer tooka S.E. direction, On July 2 the wind reached 
the strength of a storm, the waves had a height of 18 fcet, 
which height diminished afterwards to 12 and Io fcet. The 
kad weather continued until July 4, and it was not till 
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the 5th that the stcamer could return to her former route, 
and the soundings and the fishing could be continued. On 
the 5th soundings were taken at a depth of 1,050 fathoms, 
temperature at the bottom - 1° C. The dredging 
apparatus was sent to this depth, and dragged for six 
hours: it brought up a vcry interesting collection, which 
proved that even at this depth, and in such cold water, 
animal life is very variable at different patts of the 
bottom. But the zoological labours were soon interrupted 
anew by a gale coming from the south ; the height of the 
waves was measured and found to be 25 feet, and the 
steamer received some damage, which forced the expedi- 
tion to go to the Farée Islands, On the 8th the expedition 
landed at Thorshavn, and it was not till July 14 that, 
necessary repairs being made, the steamer could go 
further. These circumstances, and the reports of much 
icc round Iceland made it very probable that the expe- 
dition will not make, this year, the proposed Zeus round 
that island. 

The scicutific results of the cxpedition—says the writer 
of the letter— are already consideable. The depths of 
the sca, and the distribution of temperature with the 
depth are certainly such as might be supposed, but the 
animal life exhibits a inuch greater variety of forms than 
could ever have been expected, so that the explorations of 
the suwnmer will give a very gencral idea as to the organic 
life of this latitude. 
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AIR. OVC. STONES LNPEDITION TO NEV 
GOIN! 

A. GOOD deal of speculation has been rife as to the 
LA above expedition of Mr. Stoue (Cf 747s, 1876, p. 
363) into south-eastern New Guinea, as the collections 
sent by the Itali‘n traveller, D’Albeitis, had by no means 
answercd the expectations of naturalists as regards novel- 
ties, and as Mr. Stone was known to have cngaged the 
services of two good frie farafiurs in the persons of 
Messrs. Petterd and Broaubent, it was confidently ex- 
pected that a great dcal that was new to science would 
be brought to light. After a cursory examination of the 
birds obtained during the expedition, it becomes quite 
evident that the neighbourhood of Port Moresby isa very 
unproductive one as regards ornithology, when compared 
with the rich ficlds in the north-western part of New 
Guinea, which have lately yiclded as many as fifty-two 
undescribed species of birds to the Italian traveller, Dr. 
Beccari. At the saine time Mr. Stone’s collection has 
taught us some very interesting facts by proving that the 
Papuan element in the avifauna of south-eastern New 
Guinea, consists rather ef Aru forms than of Salwatti or 
Dorey specics. Many birds are, as might be expected, 
specifically the sameas those of Cape York, but the large 
number of Aru birds is very striking. I am preparing a 
full account of the collection for publication, but mean- 
while I send a notice of the capedition for the readers 
or this joarnal, and add short details of onc or two species 
which appear to be new ta science. 

Nr. Stone started from Somerset, Australia, on October 
21,1875, and after reinaining a few days at Yule Island, 
where Signor d’Albertis was then collecting, he reached 
Port Moresby, New Guinea, about sixty nies further to 
the south-east, on the 29th of the same month. Although 
his principal object in visiting the island was to gain 
ethnological and geographical information, he took 
with him, as mentioned above, two taxidermists. Anua- 
pata, where he erected his tent, is situated upon the 
shores of Moresby harbour, in long. 147° 7’ E., and lat. 
g° 28’ S,, and from here sevcial preliminary excursions 
were made. At first the natives showed some fcar, but 
on seeing that the object of the visitors was peaceable, 
they soon gained confidence, and the younger members 
of the community frequently assisted in carrying back 
the game shot. During the months of December and 
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January rain fell in considerable quantities, and both the 
collectors were laid up for many days with fever and 
ague, which retarded collecting, but altogether about 450 
skins of birds were obtained from a radius of about thirty 
miles inland from Port Moresby. In the immediate 
neighbourhood of Port Moresby birds were plentiful, but 
the beautiful Bird of Paradise (7. 7@egzana) is only 
found in the thick forests on the mountains of tlic interior. 
Parrakeets, parrots and cockatoos, pigeons and doves, 
were numerous among the jungle, and the belts of tall 
trees along the rivers Laroki and Vetura. The farthest 
point reached inland was Munikaira, situated about thirty 
miles to the north-east, the difficulty in proc uring natives 
as carriers preventing Mr. Stone from proceeding further ; 
at this point he made a camp for several days, lut the 
wet season and consequent unhealthiness of the place 
precluded further exploration. 

The following birds appear to be undescribed :— 
“Eluredus stoni?, Stone’s Cat-bird, like .7°. buscozdes, of 
N.W. New Guinea, but distinguished by a black head 
and unspotted abdomen. Hab. Laroki River. 

Dicacumrub) o-coronatum (Red-crowncd Flower-peckcr). 
Although having a 1ed spot on the breast, lke 7), cv/- 
meratum, 1), schistacerceps, &c., this species differs from 
them all in having the back purplish, with a scarlet crown 
andrump. I cannot find any spccies agreeing with it. 
Ilab. Port Moresby. 

Fanthenas rawlnsont, closely allied to F.Ay/uenochrous, 
but differing in its crown being of a ruddy violct, the 
under tail-coverts being black, and the under-surlace also 
ruddy violet, witout the strong chestnut appearance of 7. 


hvponochrous. Wab, Laroki River. 
R. BOWDILER SHARPE 
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ABSTRNACL REPORT TO“ NATURE” ON I0X- 
PERIMENTATION ON ANIUALS OR THE 
ADVANCH OF PRACTICAL MEIMCTINE | 

VI. 
Leaperimentaion wih Nit te of Amv. 

[NX the provicss of scientific therapeutics no addition to 

the curative resources of medicine has of late at- 
tracted more attention than the nitrite of amyl. This 
agent is now one of the useful ayents in the hands of the 
physician, and, what is most to the pupose, it 1s one of 
the most uscful for relieving the cruellest and paintullest 
diseases. ‘The discovcry of the properties it possesses 
resulted in the purest way froin capersinental study, the 
iecord of which I am entitled to write as the one who 
lutroduced the agent into mcdicine, defined its mode of 
action, and thereby determined its place in the lists of 
curative chemical substances. 

Nitrite of amyl was discovered by Balard thirty years 
ago. It was cxamined aftcrwards by Rieckher. It was 
niade by the action of nitrous acid on ainylic alcohol, 
and the vapour of it was said to produce headache when 
tt was inhaled. Many years passed before any further 
observation was made upon the substance, and indecd, 
Gregory, in his edition of “ Organic Chemistry,” published 
In 1852, merely refers, and that incidentally, to the nitrate 
of amyl. Le passes over the nitrite in silence. 

lhe observation that the vapour of nitrite of amyl 
causes headache, or rather a sense of fulness of the head 
than headache, rested, I believe, on the observations of 
ae and was not improved upon until Prof. Guthrie, 
Sot ane and now of the School of Mincs, London, 
thesap a . distilling the nitrite, the further facts that 
rapid eende ns pone inhaled, induces flushing of the face, 
a cei fa, faa heart, a peculiar breathlessness such 
peion. These Get Tunning, and disturbance of cerebral 
Pecamecknown | Sy published by the learned professor, 

y wn to Mr. Morison, a dentist practising in 


* Continued from Pp. 291. 
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Edinburgh. Mr. Morison thought that the vapour of 
nitrite of amyl might be a powerful stimulant, and might 
be made use of in cascs of syncope and exhaustion. 
He brought a specimen of the compound to London, and 
placed it before the College of Dentists, of which he was 
a member. ‘The Council of that Institution thereupon 
submitted the specimen to me for investigation and re- 
port, with the request that 1 would fully inquire into its 
physiological and therapeutical properties by experiment. 

The first public record of my researches, commenced 
in this manner, was read to the physiological section of 
the british Association for the Advancement of Science 
at the meeting of the Association held at Newcastle-on- 
Tyne in 1863. Itis unfortunate that by some accident 
the original paper as it was read at the meeting was not 
included in the volume of Transactions of the Associa- 
tion. A short and fair abstract of it was, however, pub- 
lished in the J/edical Times and Gasette (Sept. 26, 1863, 
pp. 334-5). The first remarkable effect I observed upon the 
living body from the vapour of the nitrite was the peculiar 
redness of the skin. On the face a deep blush wus excited 
by inhalation of the vapour, which blush soon became a 
perfect crimson. With this there was a rapid increase in 
the motion of the heart, and following upon the same there 
was quickenced respiration and panting. ‘hese observa- 
tions, which resembled those noted by Prof. Guthric, were 
taken in a systematic manner from symptoms produced 
onmysclf. A piece of paper was rolled into the form of a 
funnel, the nitrite was dropped into the open mouth of 
the funnel, and then I inhaled vapour from the funnel 
until distinct objective and subjective symptoms were re- 
coynised. Dr. Gibb, afterwards known as Sir George 
Duncan Gibb, took notes of these signs as they were 
developed in me, and then he himself inhaled while I re- 
corded symptoms. Afterwards Mr. Kempton, a member 
of the Council of the College of Dentists, submitted him- 
self to expetument. ‘The result was the confirmation of 
certain very extraordinary phenomena induced by the 
nitiite, but what the natme of those phenomena could 
be was unknown. One thing was certain, that here was 
an ayent of great potency in its action on the animal 
economy, and therefore of promise as an agent for cure. 
‘he question was what disease would it cure or alleviate ? 
Towards the relief of what class of human maladics could 
it be applied ? 

{ should have been well content if I could have pursued 
this inquiry solely by observation on man. But soon I 
found that the cxpctimental pursuit on the human animal 
was far too dangerous a tisk to be ventured upon. An 
enthusiastic adventurous experimentalist in my laboratory 
made a few inhalations too inany, and well nigh paid the 
penalty with his life. The rapid action of his heart was 
followed by confusion of the senses and by sudden prostra- 
tion, and extreme pallor and faintness from which there 
was not a safe recovery for two hours, nor a complete 
recovery for two days. The only lesson taught by this 
experience was that the original idea of using nitrite of 
amyl for the cure of syncope was false. All else was as 
dark as ever, and if I had had no other means of rescarch 
at command, | should have laid this now valuable remedy 
aside as a dangcrous substance, a substance not to be 
added to the armoury of practical medicine. 

In this dilemma it seemed to be justifiable to test the 
action of the agent on animals inferior to man. 

The first point to be ascertained was whether this sub- » 
stance acted after the manner of an anaisthetic. Animals 
therefore of different classes, frogs, guinea pigs, cats, and 
rabbits, were subjected to its vapour as I had been; but 
the inhalation in their case was carried further, and they 
were allowed to pass into insensibility. The insensibility 
appeared to be death, and in the warm-blooded animals 
was death. ‘he consciousness of external impressions 
remained until the moment of collapse, then there 
was insensibility, but then also in the warm bloods the 
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life had ceased. Thus it was shown that nitrite of amyl 
was not an anwsthetic. It did not produce sleep. 

After the life of the animals of warm blood was sud- 
denly estinguished by the vapour,—-and apparently the 
extinction was without pain,---1 remarked that the in- 
ternal organs of the body after the death were in some 
instances exceedingly congested with blood. ‘The lungs 
and the brain were commonly in this state; but it struck 
me, though I could not explain the fact at the moment, 
that exceptionally these organs, when the death of the 
animal was instantancous, were left quite bloodless, and 
actually white in their tc\ture. Further, 1 observed that 
in the warm bloods the muscular irritability remained for 
a very long time after death, often for many hours. These 
phenomena were strange on the warm-blooded animals, 
but they were triling in comparison with what was ob- 
served on cold-blooded animals. I discovered that in the 
frog the complete insensibility, and, as it seemed, absolute 
death, produced by the nitrite was not death really, but a 
suspended animation, a condition like that which has 
been called trance in the human subject. A condition of 
simulated death so perfect that no sign of life could be 
obtained, and yet from which, aficr so long an intcrval of 
time as nine days, the animal would wake up and enter 
again into life as if nothing had becn done to derange its 
life. During all this time the limbs of the animal re- 
mained mobile; not a muscle was stiffened into the 
rigidity of death. There was induced, in fact, not only 
the trance of the human subject, but the corresponding 
cataleptic state of the muscular fibre. In addition | 
learned that during this state of suspense of life, the bloud, 
though it was darkened and deprived of its capauity of 
becoming oxidised, and otherwise changed, was held in the 
fluid state. Like the muscles, it remained fiec of the 
change called pectous ; it did not coagulate. 

The next step in the investigation had relation to the 
action of the nitrite on the vessels which constitute the 
minute circulation. The chanye in the circulation in 
the web of the frog under its influence was carefully in- 
vestigated ; the condition of the circulation through the 
semi-transparent car of the rabbit while the animal was 
breathing the vapour was also carefully investigated. 
The result of these inquiries was to discover that nitrite 
of amyl exerts a direct action on the nervous function, 
and that the action consists of a paralysing influence on 
the nervous mechanism by which the minute arterial 
systcin is controlled and poverned. To repcat the words 
of the report I made to the mecting at Newcastle, 
“the action of the nitrite was directly on the nervous 
system, and that such action, transferred to the filaments 
of nerves surrounding the arteric+, paralysed the vaso 
nerves, on which the heart immediatcly injected the 
vessels, causing the peculiar redness of the sl:in and the 
other phenomena that have been narrated.” 

In this preliminary inquiry I advanced the new propo- 
sitions that we had in our possession a chemical sub- 
stance which, being introduced into the body, overcomes 
the arterial tonicity, and causes phcnomena analogous to 
those changes in the vascular current which follow upon 
division of the sympathetic nerve. 

I further suzgested that in cases of trance and cata- 
lepsy in the human subject, some substance analogous in 
its action to the nitrite is produced in the body by some 
(error of sccretion, some modification of the animal che- 
mistry, and that the forcign substance so engendered is 
the cause of the disease. The first of these propositions 
is, I consider, proven ; the second is not proven by any 
new research, but is still the most reasonable exposition 
of the phenomena to which it refers. 

In continuation of expcriment on the action of the 
nitrite of amyl on the nervous system, | studicd next its 
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| cular motor nervous supply. I compared other bodies 


of the nitrite order--such as nitrite of methyl, cthyl, and 
butyl—with it in their operation. I compared it in its action 
with emotional] shocks, «nd corrclated the blush on the 
cheek or the pallor of the check which it produces with 
the blush or pallor induced by the impressions creating 
shame, fear, or other similar passions. 1 traced, through 
the whole of the phenomena induced by the agent, the 
action of the base amyl, and the effect of the addition of the 
elements, nitrogen and oxygen ; and I showed that when 
oxygen and nitrogen are brought into combination with 
the base, the physiological effect is modified and the 
specific influence of the substance on the vascular sys- 
tem is declared. I was led to compare the action of 
nitrite of amyl with other chemical bodics, and, using it 
as a key, was enabled to show the analogical action of 
many other compounds. Notably, I pointed out from 
the observations collected during this inquiry, that alco- 
hol produces its influence ou the extreme vascular system 
by the same paralysing process. By investigating the 
cffect of the agent after its long-continucd inhalation, I 
was able to show that it induccs changes in the circu- 
lation of the lung which lead to congestions and cven to 
hemorrhages like those which occur in soine forms of 
pulmonary consumption, and thus the nervous origin of 
consumption of the lungs was broucht fairly under notice 
as a new element of study in the clinical history of that 
fatal discase. In yet another series of observations I 
learned that rabbits afflicted with a singularly loath 

some skin disease - resembling /‘fza im man —re- 
cover rapidly in an atinosphcre containing the nitrite 
vapour ; that the dry and colouricss and scaly skin of the 
animals become sutlusel with blood; that with this 
increased capillary circulation the scales fall of and 
healthy skin begins to appear; that the fur of the animals 
bevins to grow; that the general nutrition of the aninals 
is soon improved, and that within a month their cure is 
completed. 

From my point of view the disclosure of these facts 
alone were a sufficient vindication of the line of research 
by experiment on living anunals pursued with the nitrite 
of amyl. They wee, however, very poor tndeed, when 
they are compared with another ci .closure of fact which 
came out of the same eapaurimental research. 

In 1863 I had learned that the tafluence of the uitrite 
of auryl was on the nervous vascular supply, that it p.ata- 
lysed temporarily the nervous action, and that the vascu- 
lar redvess i{ induces is due to this paralysis. In the 
succeeding year I followed up this subject more closely, 
and by an extension of observation L was Ied to the con- 
clusion that in the nitrite of amyl we had found the must 
potent chemical agent that had ever deen discovered for 
overcoming muscular spasin yenorally. The singular 
cataleptic and passive state of the voluntary muacles was 
an evidence of this fact, and it tallied with the carlicr 
observation of the effect on the vascular tension, In 
addition, | saw that in this nitrite I held a sub- 
stance which would not fix itself with the tissues of the 
animal and require to be climinated by the slow process 
of fluid excretion through the kidacy or shin, but that, 
owins to its msolubility and volatility, it would escape by 
the organs of respiration as well as by the other channels 
of elimination. J had Icarned, indeed, that in animals 
like frogs, from the bodies of which, owing to the thick- 
ness of the cutancous tissue, the transpirition is easy, the 
spontaneous evaporation of the nitrite, extending over the 
long period of nine days, was sufficient of itsclf to lead to 
restoration of vital function. The study of the whole 
series of facts, when the facts were carefully collected and 
weighed, led to the demonstration that the original view 
as to the nitrite of amyl being a stimulant and an extreme 


local action, and came to the conclusion that its action | excitant was wrong ; it disclused that the phenomena of 
on the nervous matter is not through the blood, but by , excitation, as they at first seemed, were phenomena really 


direct impression through the nervous cords to the vas- 


of suppressed nervous function, that the vascular injec- 
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tion meant loss of vascular resistance, and that the sup- 
osed stimulant was indeed a paralyser of the most 
active kind. : ; 

In turn this reading of the true physiological action of 
the nitritc of amyl Icd me safely to its true therapeutical 
value, and the result was that its exact place in therapcutics 
was fixed correctly before ever it was used for the treat- 
ment and cure of discase. At the mecting of the Dritich 
Association for the Advanzement of Science held at Bath 
in 1864, I pointed out its therapeutical position. The 
application of nitrite of amyl as a new remedy for the 
use of the physician was clear: it was a remedy to 
be applied in controlling muscular spasm. It was, I 
said, selecting for my illustration the most terrible and 
typical of all the spasmodic diseases, it was the remedy 
even for tetanus or lockjaw, and this view I afterwards 
demonstrated by the direct expcriment of ncutralising 
strychnine tetanus in the frog by the application of the 
nitrite, of suspending the tetanic symptoms by the agent 
until the strychnine was eliminated, and of physiologically 
curing a disease which had been physiolovically produced 
and which, but for the antidote, would have been irrey o- 
cably fatal. 

So soon as the therapeutical position of nitrite of antyl 
had been discovered by experiment the practical adapta- 
tion of it was comparatively easy. I had only to Icarn 
how it had best be administered ; how to administer it, 
by inhalation, by the mouth, by subcutancous injection ; 
how to make it combine with other medicinal substances, 
and how to sclect the most suitable substances with which 
to join it in combination. The researches m these dircc- 
tions were all conducted on human animals, or rather on 
onc animal—the esperimentator himself. ‘he modes of 
administration were also recorded for the guidance of 
practitioners, and the remedy was in time fairly launched 
on a truc scientific basis, its action eaplained, its use 
described, its cffects predicated. 

I spent three years in research on the physiological 
properties of nitrite of amyl in order to discover its place 
as a means of cure of human maladies. If I lad spent 
thirty ycars instead of three the time and labour had not 
been badly repaid. ‘he practical :esults of my work in 
the benefit conferred on mankind in mitigation of sulfer- 
ing and in cure of discases of an intractable nature have 
becn rapid in their course beyond eapectation. Dr. 
Lauder Biunton first tried the application of the nitrite of 
amyl for the relief of one of the most acutely painful of 
the spasmodic diseases, the discase known as angina 
pectoris, and gained an immediate success. Dr. Anstic 
came to me for the remedy in a case where a man was in 
the pangs of death from acute spasmodic asthma, and 
after five minutes of the inhalation of the vapour found 
his patient bicathing with the most perfect freedom, or, 
as he expressed it to me, “the man became conscious and 
natural in a few seconds s») soon as the physiological 
action of the remedy took cffect; it was like dragging a 
drowning man out of the water.” Dr, Farquharson ad- 
Ministercd the vapour to a man in eacruciating agony 
from colic, and witnessed the same rclicf so soon as the 
Physiological cffect was produced. 

A little later came the application of the nitrite of 
amyl for the treatment of tetanus, the crucial trial of the 
@gent which I had originally proposed. Mr. Foster, 
of tluntingdon, was the first surgcon to put it to the 
Bae in this disease. A man, after an injury, was scizcd 
ia . tetanus. In the spasmodic grasp of the malady 
ar ike ae tolled up like a ball.” Under the inhalation 
aaa ee of the nitrite of amy] his muscles relaxed, 
Panter ee the spasm thrcatencd to recur the adminis- 
contraction Sot of the paralysing agent relaxed the 
ihe cine a rae or nine days, during which an ounce of 
ieee Siven by inhalation, the death from 

P as prevented ; by that holding on, the cause 


of the spasm became inact; on 
Clive : i 
the recovery was secured, , as I had anticipated, and 
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_Two other equally successful instanecs of this same 
kind have been recorded, and iecently Dr. Fowler, of 
New York, has published a fowth experience identu al 
in character, but with a remarkable additional fact 
appended. The sufferer who was, as we should once 
have said, fatally stricken with tetanus, made a primary 
recovery undcr the administration of the mitrite of ainyl. 
Unfortunately the supply of the remedy tan out, and 
before a new supply could be obtiincd the tetanic 
spasins icturned and continued with increasing vio- 
lence. At last the remedy was reobtained, and alter a 
lapse of sixty hours was re-adiministered. The relaxation 
of the tetanus was again secured, the return of the spasm 
was controlled over a period of several days, and once 
more the art of the physiologist was rewarded in the re- 
covery of that stricken patient from one of the most 
terribly excruciating forms of p:inful death. 

I have put no word of my own experience on the use of 
nitrite of amyl, long znd successful though it has been, 
on the present record. I have supplied but a few typical 
facts from the expericnces of other observers, and if | 
could put in all it would be but the record of the uses of a 
remedy which is as yet but beginning to be applied sor 
the cure of painful diseases not only of ncn, but of lower 
animals also, especially of dogs and horses, ‘The point I 
want to keep in mind is that the results alleady obtained 
are the fruits of experimental inquiry. I stoed at the 
cate of the place where this new remedy came from. [took 
it firstas a physician, from the hand of the chemist. [| de- 
termined its place in medicine. Then other men took it 
flomaime, and coutiined my estimate, Thus the history of 
this remedy is made clear from its beginning, and it is most 
just to say that if 1 or some one else, given to ke method 
of 1csearch py eapcriment, had not tested the aeent in 
the same way, the results that have already been obt ruined 
from it had been lost. Whether the results are worthy 
the mcthod—whcethier, for instance, the experiment of pro- 
ducing and curing tetanus in a fioy is warriuntable in 
order to discover a jan by which tetanus induced in nan 
by natural disease can be cured by art these are the 
scrious hind of questions on which opinion is now divided. 
It is my duty to show the practical arguments in favour 
of the experimentation. 

Bi npAvIn W, Ric tARDSON 


(To le conthuca.) 


NOTES 

On Friday last, in the House of Commons, Mi. Reed 
ashed whether the memorial, already printed in our columns, 
signed by many of the most eminent men of science in 
the kingdom in favow of the cstablichinent of a peunancnit 
Museum of Science had been presented to the Lord President 
of the Council ; if so, whether be lad any objection to laying 
it upon the table of the Houzc; and whether the Govaiument 
propose to take any action in the matter, —Loid Sandon in 
reply stated that he was glad the hon. gentlaman had called at- 
tention to the important meimcerial to the Lord President of the 
Counul, which had been signed by, he micht almost nay, all 
the most eminent men of science in the kingdom, in fivour of 
the establishment of a permanent Muscum of Science at South 
Kensington. Ile added that it was one of the many pratity nar 
results of the remarkable exhibition of scientific apparatus which 
we have had the satisfaction of getting logether at South Ken 
sinpton, with the assistance of the leading men of science both 
of this country and of almost every civilised State. J.ord Sandon 
promised to at once lay the paper on the table of the House. 
Ile was not in a position to say what action will be taken 
respecting it, but assured the hon. gentleman that it was receiving, 
the best consideration of er Majesty’s Government. 
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A MOVEMENT at last has been made by Lord Aberdare, late 
Lord President of the Council, to obtain statistics relating to 
Secondary Education. On the 4th he asked the Duke of Rich- 
mond, the present Lord President, whether he had the means 
of making a return of the number of schools in England and 
Wales in which instruction was given to children above thirteen 
years of age, and if he had not, whether he would take any 
measure to supply such deficiency. There had been exhaustive 
inquiry into the universitics, public schools, and elementary 
schools, followed by legislative action, but there had been no 
inquiry into the state of the schools—such as the endowel 
schools throughout the country - which occupied a position be- 
tween the elementary and higher-class schools, and he believed 
that on inquiry it would be found that large districts were insuf- 
ficiently supplied with the means of obtaining such education. 
He knew it would be impossible for the Lord President, how- 
ever well disposed, to furnish the same amount of information 
oa this subject which would Le supplied through the medium of 
a Royal Commission. We certainly want not only these statis- 
tics, but town and country organisations, which are impossible 
without them. 











No occasion has before drawn together so many distinguished 
men of science from abroad, in various departments, as the 
Centennial Exhibitition at Philadelphia. Without attempting 
to enumerate all who might be mentioned in this relation, $7//7- 
man’s Fournal recalls, from Great Britain, Sic William Thom- 
son, the well-known physicist, who is President of the Judges on 
the XX Vth Group—lInstruments of Precision and Research ; 
Sir John Hawkshaw, the eminent engineer who was last year 
President of the British Association ; Sn Charles Reed, Presi- 
dent of the XXVIIIth Group of Judges—{fur Mducation and 
Science ; Capt. Douglas Galton, President of the Judges under 
the XVIIIth Group—Railway Plans, Xc. ; Mr. Isaac Lowthian 
Kell, the most eminent iron metallurgist in Great Britain, and 
author of the well-known treatise on the ‘f Chemistry of the 
Blast Furnace,” President of the Judycs of Group I.—Minerals, 
Mining, Mctallurgy, Ac. ; Dr. Wilham Odling, Waynflete ro- 
fessor of Chemistry in the University of Oaford, Secretary of the 
Board of Judges on Group IIIT ~Chemistry and Pharmacy, c. ; 
from Sweden, Prof. Adolf EK. Nordenshjold, Prof. C. A. Ang- 
strom, Polytechnic Institute, Prof. O. M. Torrell, Chief of the 
Geological Survey of Sweden, and Richard Akerman, of the 
Royal Swedish School of Mines, all from Stockholm, under 
whose immediate superintendence the excellent geological, 
mineralogical, and metallurgical display of Sweden, at the 
I:xposition, has been made; from Russia, Major-General 
Axel Gadoline, an eminent Russian engineer, and Prof. L. 
Nicholsky, Mining Engincer and adjunct Professor at the Mining 
School of St. Petersburg, who is in charge of a systematic col- 
lection of Russian minerals—the only systematic mineral collec- 
tion in the Exposition; from Germany, Dr. Wedding, Koyal 
Prussian Counsellor of Mines, Dr. Rudolph von Wagner, the 
well-known editor of [Hugner’s Fahreshericht, and Dr. G. Seel- 
horst, of Nuremberg ; from France, M. L. Simonin, J. F. 
Kuhlman (fils) M. I. Levasseur, and M. Emile Guimet, of 
Lyons ; from Italy, ’rof. Emanuel Paterno, of Palermo ; from 
Mexico, Mariano Barcena, the mineralogist. The Emperor of 
Brazil, without claiming the position of a man of science, mani- 
§-sts the most intelligent and cultivated understanding of all that 
is most worthy of notice in scientific methods, his inquiries ex- 
tending to everything which should interest the head of a great 
Continental empire. Prof. Nordenskjold, on July 1, left on his 
return to join a new expedition of discovery to the seas of 
Northern Siberia. 


THE number of statues erected by the French to their 
men of science is fast enlarging. Lately we had to mention the 
inauguration of M. Elie de Beaumont’s monument in Normandy. 
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We learn from the papers of Dauphiné (in the south-east 
corner) that Grenoble has just rendered the same honour to 
the celebrated Vaucanson, one of the greatest mechanicians of 
the last century. It was he who invented the chain for com- 
municating motion at a distance. Ie used it with an ad- 
mirable sagacity for constructing the first spinning machine and 
automata, Vaucanson’s automata were deemed a century ago 
a wonder of the age. Jle was a candidate for admission to the 
Academy of Sciences, but was rejected by the influence of the 
Court party, to whom he was obnoxious. Louis XV. was 
highly pleased with the result of the election, and he was heard 
saying, ‘*We will ask lim to construct for us an automaton 
Academician.” It was Vaucanson’s own collection which formed 
originally the primitive stock out of which the Conservatoire 
des Arts et Mctiers was grounded. 


Tuk number of visitors to the Loan Collection of Scientific 
Apparatus during the weck ending August 12 was as follows :— 
Monday, 8,yo1, Tuesday, 3,458; Wednesday, 424; Thursday, 
388; Fiiday, 359; Saturday, 3,372; total, 16,992. 


A NEW geological map of Scotland by Prof. Geikie, Director 
of the Geological Survey of Scotland, is about to be published 
by Messrs, W. and A. kK. Johnston. It is on the scale of ten 
miles to one inch, like the tourist map which the same firm 
published some years ago, and which has been found so useful 
by all travellers in Scotland. ‘The new map has been engraved 
with special reference tu the requ'rements of the geologist. It 
is not too crowded with names, and instead of the old meaning- 
less hill-shading, it has the heights marked by small triangles 
and reference figures. The geological information includes the 
most recent observations. The chief lines of dislocation are 
marked in strong black lines; the gencral dip of the formations 
is shown by anows. In addition to the older rocks, the map 
shows the position of the more important raised beaches, river 
alluvia, tracts of blown sand and glacier-moraines. Round the 
edve of the sheet a series of sections has been engraved to ilus- 
trate the geological structure of each great division of the 
country. We understand that the map is to be ready for the 
meeting of the Jritish Association next month in Glasgow, 
and therefore in time for the geological tourists, who will, no 
doubt, spread themselves over Scotland at the close of the 
mecting, 


WE learn from the Mew Vork Ty ibune that Prof. Henry took 
the opportunity at the last meeting of the National Academy of 
Sciences, to ,»ay a few words about the Smithsonian Institution. 
Its funds at present, having bcen incrcascd by donations and 
judicious management, amount to $717,000, although $600,000 
has been expended on the building, and the original legacy pro- 
duced only $541,000, Congress has enacted several liberal 
measures which have becn of great service to the Institution and 
have relieved it of many expenses, such as the cost of caring for 
the grounds and library ; and latterly an appropriation of $20,000 
per year has cleared the expense of the National Museum. This 
liberality has enabled the Smithsonian to devote a larger share 
of its income towards publishing works of original research, and 
to defray the expense of its system of scientific exchanges, which 
has the whole world for its field. ‘The publications already 
issued and under way were enumerated. Prof. Henry said that 
it was contemplated to authorise a series of experiments to deter- 
mine accurately the rate of increase of the earth’s temperature at 
progressive depths. This was now rendered more practicable 
than before by the number of artesian wells in the country. 
Another project included new and carcful experiments on the 
velocity of light ; that furnishing one of the means for ascertain- 
ing the distance of the sun. Some steps had been taken to carry 
out this project, and a gentleman had promised to give a special 
fund for the purpose. The work of obtaining accurately the 
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weight of the earth by the method devised by Cavendish would 
also probably be undertaken anew, there being at the present 
day better means for this purpose than those of the old experi- 
ments. Prof. Henry alluded to his own advancing years and 
his anxiety to have the Smithsonian in a position of permanent 
security before the close of his life. The accumulations of the 
muscum already overstock the building, and when the collec- 
tions that have been sent to Philadelphia are returned there will 
be no room for them. Conversing on the subject with a pro- 
minent member of Congress, he had recently stated his firm con- 
viction that the problem could best be solved by abandoning the 
present building to the National Museum and erecting a new 
structure, to cost $100,000. The new building could be adapted 
solely to the needs of the Smithsonian in its proper work, and 
should contain besides accommodation for the system of ex- 
change, a chemical, a physical, and a biological laboratory with 
a Iecturc-room. 

MEsors. WILLIAMS AND NorGATE have sent us the following 
new forcign publications :—‘‘ Die Dynamite, ihre Eigenschaften 
und Gebrauchsweise sowie ihre Anwendung in der Landwirth- 
schaft und im Forstwesen,” by Isidor Trauzl (Berlin, Wiegand 
and Co.) ; ‘* Die Leitungsbahnen in Gehirn und Ruckenmark 
des Menschen, auf Grund Entwickclungsgeschichtlicher Unter- 
suchungen,” by Dr. Paul Flechsig (Leipzig, F-ngelmann) ; 
‘¢ Studien uber die ersten Entwickelungsvorgange der Kizelle dic 
Zelltheilung und dic Conjugation der Infusorien,” by O. Butschli 
(I‘rankfurt, Ch. Winter). 

IN a reference to Bessels’ /’rofvdathyvhius, in NATURE, Vol. xiv., 
p. 238, the statement is made that it has not been described and 
figured. This, it would appear, is erroneous, for Mr. A. S. 
Packard, jun., of Salem, Mass., has published a drawing and 
brief description of it, furnished to him by Dr. Bessels, in his 
little work entitled ‘‘ Life IListories of Animals, including Man,” 
which appeared a few months since. 


Ti following is the title of the essay to which the WTuward 
medal of the Statistical Society will be awarded in Nov. 1877 (the 
essays to be sent in on or before June 30, 1877). “On the con- 
dition and Management—past and present—of the Workhouses 
and similar Pauper Institutions in Iingland and Wales, and their 
effect on the Ilealth, Intelligence, and Morals of the Inmates.” 
Further particulars at the rooms of the Society in Somerset 
House ‘Terrace, Strand, W.C. 


Mr, CHARLES DARWIN has been elected an ILonorary Vice- 
President of the Birmingham Natural Ilistory Society. 


WITH regard to the statement in ‘our recent paper on Oyster 
Fisheries, that some fix three, others four, years as the a,e at 
which an oyster becomes reproductive, Mr. W. Fell Woods, a 
Director of the South of England Oyster Company, writes us 
that it has been known to many that oysters breed when two 
years old, and in the course of his own investigations (as stated 
in his evidence before the Select Committee), he had found them 
to spat when twelve months and even barely twelve months old. 
The conditions then have, no doubt, been somewhat exceptional, 
whilst at two years it is comparatively frequent. 


; THE Abstracts of Meteorological Observations made in New 
Zealand during 1875 have come to hand. They show for 
fourteen places the monthly results of pressure, temperature, 
humidity, rain, wind, and cloud, compared with previous years’ 
averages, together with notes descriptive of the general character 
of the weather and the unusual phenomena at each station, and 
a rapid and graphic Summary for the whole of New Zealand, 
the earthquakes being Specially recorded. The publication 
might be made still More valuable if pressures were given not 
teduced to sea-level, if the methods of computing the different 


averages were clearly Stated, and if some of the more important 
results were also published for different hours. 
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In the June number of the American Fournal of Science and 
Arts, there appears a short article on “ The Curve of Ecceutri- 
city of the Marth’s Oibit,” by Mr. Kk. W. McFarland, of the 
Ohio Agricultural and Mechan’cal College, Columbus, Mr. 
McFarland has performed the self-imposed task—one of great 
labour—of testing the accuracy of the tables given by Mr. Croll 
aud by Mr. Stockwell. Mr, Croll, it will be remembered, com- 
puted the values by Le Verien’s formule, and Mr. Stockwell by 
formule of hisown. Mr. McFarland has now re computed the 
values by Le Verrier’s formule, and finds “ Croli’s figu’cs correct 
in most cases, and not in crior to the amount of ‘001, except m 
one ins'ance.” 


THE operations of the United States Fish Commission in the 
way of stocking the Connecticut and other rivers of the United 
States with shad, promise to be very successful during the 
present scason, unless the great heat should bring up the tempe- 
rature of the water to such a deyree as to interfere with the 
proper hatching of the eggs. More than a million and a half of 
eggs were taken during the first week of the work, and a large 
number of the fish therefrom were placed in the river at Bellows 
Falls. As the hatching establishment is below the Iolyoke 
Dam, the fish are introduced above it, so that in their return 
from the sea they may proceed up the fish-way to their starting- 
point, instead of remaining below it, as would otherwise be the 


case. 


Ir appears from reports brought from Iccland and the north 
by Capt. Ambrosen, of the .{rc/urus, that boisterous weather 
has been experienced within the whole navigable portion of the 
Arctic circle, the high winds diving the field-ice southward in 
large quantities. It is thence inferred that the ice within the 
polar basin has been broken up to a larger extent than usual, 
thus probably favouring the Arctic Expedition in carrying out 
its objects. 


Tue ninth annual report of the trustees of the Peabody 
Museum of American Arch.vology and I:thnology, presented in 
April of the present year, has becn published, and gives an 
account of the additions to this extremely extensive and im- 
portant collection. Since the death of the lamented Prof, 
Jeffries Wyman, the museum has been under the charge of Prof, 
F. W. Putnam, who has continued the cataloguing and arrange- 
ment begun by his predecessor, and brought the whole estab- 
lishment to a condition of thorough efficiency. Many valuable 
additions are recorded during the year, the most important, and, 
indecd, the largest donation ever made to the museum, being 
that from Peru and Bolivia, collected at the expense of Mr. 
Alexander Agassiz, and presented by him, embracing nearly 
six hundred specimens. These consist largely of objects from 
the ancient burial-places at Anton, Chancay, Pasagua, Pacas. 
mayo, and the island of Titicaca. The total number of addi- 
tions to the museum amounts to over eleven hundred speci- 
mens. ‘The report as published contains a general index to the 
nine annual reports of the museum, which are arranged to form 
volume one of the collective series. It is accompanied by por- 
traits of Mr. George Peabody and Prof. Wyman. 


Tur additions to the Zoological Society’s Gardens during the, 
past week include a Grizzly Bear (Ursus fervx) from California, 
two Black Iguanas (Afetupoceros cornutus) from San Domingo, 
purchased ; two Booted Eagles (dyuila fennata), three Common 
Bustards (Otis farda) European, a Leopard Tortoise ( Zestedo 
fardalis) from Port Elizabeth, deposited ; five Gold Pheasants 
(Zhaumalea picta), an Amherst Pheasant (7haumalea amherstuc), 
a Siamese Pheasant (Znplocamus prelatus), a Crested Pigeon 
(Ocyphaps lophotes), a Porto Rico Pigeon (Columba corensis), 


bred in the gardens. 
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Physical and Natural History Society, March 2.--M. 
Casimir de Candolle gave the result of his researches on the 
movements of the leaves of Mronca muscipida, undertaken for 
the purpose of ascertaining if the anatomical constitution of these 
leaves furnished a sulficient explanition of these movements, 
His investigation has confirmed this hypothesis and has proved to 
him that the movements referred to, as well as those of the sensi- 
tive, for instance, are the result of the turgescence of the tissues 
and not of clecthic currents or other causes. The leaf of Dionwa 
is composed of two essential pats; one part petiolary, and at 
the excremity of that a limb or circular leaf, whose two halves 
are movable around the central nerve. [ach of these two valves 
carries thiee hans, which at is sufficient to touch very gently, with 
a human hur for example, to cause the valves to close. Laving 
investipated the internal structure of these valves, M. de Candolle 
has found that they are compos d of two different kinds of 
tissues, The upper layer is composed of pirenchymatous cells, 
wclatively young and yet turyescent ; the inferior layer of cells 
much older, which are no longer turyescent. At a given moment, 
and in consequence of the shock communicated to tbe upper 
Jayer, the water which if contamed 33 eapelled, a contraction 
is produced, and the leaf closes. All the arrangements of the 
leafand especially that of the sccomdlary nerves, which are per- 
pendicular to the pieat nerve, contubute to bring about this 
waainum movement. The gradual development of these leaves 
is in favour of this theory ; the valves of all the young leaves are 
at first rolled up and they are stretched out at th+ moment of 
complete expansion. Lhe leaf dors not close if one simply 
touche, the leafs itas nece sary tot uch one of the hairs. ‘Their 
andtomiral structure was then cacinmed and M> de Candolle 
found that they we compused of very elongated ects, fornung a 
livid conc, which ret onan articulation formed by two reat 
cells, round which it turns very cestly. The least shock com- 
m wivated to this lone arm of the lever, is tramusmitte. with great 
readiness to the internal layers of the Teal, and develops the 
phenomenon of turg scence, which is not produce t when simply 
the epidermis of the leaf as touched. ‘These huts are not true 
hairs, but evcrescences in mtr nate relation with the intenor patren- 
chyma ; hence their energetic action in the internal porbons of 
the Icaf. 

PARIS 


Academny of Sciences, Aug. 7.—Vice-Admiral Paris in the 
chair. ‘The following papers were read : —Ixperimental critique 
on glycemia (continued), by M, Claude Bernard, Te illustiates 
three statcemeats :—1. Glycemia does not differ in carnivorous 
and in herbivorous animals ; if is independent of alimentation, 
2, In traversing the atrial system the blood contains nearly the 
same proportion of sugar. 3. In the general venous system the 
pioportion of sugar is variable, but alv ays inferior to that of the 
arterial blood.—Ob cisations of M. VP. Phenard with reference 
to M. Bernara’s communication, Tle calls attention to capillary 
alimity, and a mode he found of destroying it. Te left a large 
vessel of gelatinous alumina ina chamber where it froze during 
winter, In spring he found the vessel tilled with water, and, at 
the bottom, a thin Jayer of an alumina, which ap to its capillary 
affmity, shared but little the properties of the frozen alumina. Ile 
has practised the method autificially in purification of his lack 
acids. Now M, Bernard pvurs into a maaimum solution of sulphate 
of soda an cyual volume of blood. ‘The blood coagulates, then 
by evaporation and cooling, crystallisation of the salt 1s effected. 
This crystallisation, the author points out, is virtually the same 
as his eongelation.--On the alteration of urine ; reply to Dr. 
Bastian, by M. Vasteur. Ile considers Dr. Bastian’s reply as 
aide from the point in discussion, The difference is solely with 

esd to interpretation of the fact.. -Oa the carpellary theory 
according to the Joasew (second part), by M. Trecul.—keply to 
tue la t communication of M. Hirn, by M. Iedien.—On radio- 
incters of intensity, by M. de Fonviclle. The dissynimetry of 
action necessary to rotation may be oLtained by substituting a dis- 
syuumetiy of figure, relatively to the axis, for dissymmetiy of 
substance oc of coloration. The arrangement of feather nulls 
might be mmilated, or that of cup anemometers, or that of screws 
actuated by an ar current, or that of the orrerics turned by the 
curient from a Iloltz machine. —On a new process for preparing 
tinder wicks without poisonous substances, by M. Monier. Oxide 
of manganese is substituted for chromate of lead. The wicks are 
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impregnated with sulphate of manganese, which is decomposed by 
caustic soda, or they are simply immersed in a solution of per- 
manganate of potash. —On the phylloxerised spot (4 hectares) of 
Mancey (Saone-et-Loire), by M. Rommier. The facts show that in 
its progress northwards, the phylloxera is not prevented by the 
greater coolness of climue, and that application of sulpho- 
carbonates to advanced spots at the proper time, may reduce the 
swarming, and save, for a long perted, the neighbouring unat- 
tacked vineyards.—QOn determination of the carbonic acid con- 
tained in waters (of niigation, of drainage, of springs, of rivers, | 
&e.), by M. Hourcau. The method is to liberate successively, 
in the gaseous state, the free and the combined carbonic acid, 
and absurb by 5 cubic centimeties of a concentrated solution of 
soda with addition of ,1,, of ovide of zinc. The carbonic acid is 
then estimated volumetrically by a method the author described 
in an de Chimteitde Pay ryue,—On a new process of qualitative 
testing and determination of potash, by M. Carnot. Ile uses the 
new reaction given by walts of potash in presence of hypo-sulphite 
ofsoda anda salt of bismuth ina charzed solution of alcohol.— On 
the diffrent rotatory powers possessed by suzar-cane according to 
the process employed for measuring them, by M. Calderon,—Pro- 
cess for determining hydrocarbons, and especially fire-damp in 
mines, by M. Coquillion, ITLe composes a ceitain nuinber of mix- 
tures Uf air and protocarbonised hydroven, introducesagiven ‘juan, 
lity of the mixture into a tube in whch is soldered a palladium 
spiral, reddens the wire, awaits cooling, then mcasures the 
remuining gas. (Platinum wre gives frequent detonations in 
hydrocarbons with air, but palladium does net.) By comparison, 
the quantity of tne-damp in a given atmosphere may be csti- 
mated, —On the employment of chloude of calcium in watermg 
of sticets, promena les, and public pairdens, by M. Consté. He 
culls attention to his expermments on the subject, previous to 
those of M. Houzeau.—On some peculiarities of 1¢flex move 
ments produced by mechanical excitation of the cranial dura 
mater, by M. Rochefontaine, Such excitation on one side wil! 
cause contraction of one or of several muscles of the face on th? 
same side, and for this a slitht excitation suffices, or the animal 
may be but partly ana thetised. 9 A’ stronger mechanicil stimu 
lation causes also movement of the limbs on the same side, and. 
a still stronger one movemcnts of all four limbs. In the second 
cise the excitation must be transmitted directly to the cone- 
sponding halt of the chord ; and in the thid there is both direct 
and cross transmission; the direct being more intense, howe 
ever, for the movements on the corresponding side are stronger. 
——Botanical affinities of the genus Neuropteris, by M. Renault. — 
Qn tue annual revision of the magnetic map of Fiance, by MM, 
Marc Jevy, and Decroix. ‘Table of dechmations viscn., From 
June, 1875, to June, 1876, the mean anuual variation of Pau 
wa about 0° 2’ 12”, 
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EASTERN PERSIA 
Evstern Persia. An Account of the Journcys of the 

Persian Boundary Commission. Published by the 

Authority of the Government of India. Two vols. 

(London: Macmillan and Co., 1876.) 

N the year 1837 a Treaty was concluded at Paris 

between the English and Persian Governments, 
under the provision of one of the articles of which it was 
arranged that the Shah should “refer for adjustment to 
the fricndly offices of England” any differences that 
might occur “ between Persia and Herat or Afghanistan.” 

During his Indian viceroyalty one of the questions 
which attracted the serious attention of Lord Mayo was 
that of the relations of Sistan, a province on the eastern 
fronticr of Persia, which, though at the time properly 
belonging to Afchanistan, was hcing gradually encroached 
upon by its western neighbours, Both Governments ap- 
pealcd to England, and to settle the question at Issue - 
the boundary-line—an arbitrator was appointed in the 
person of Sir Frederic J. (then Colonel) Goldstmid, who 
was at the time Duirectoi-in-Chief of the Government 
section of the Indo-European Telegraph. Ilis mstruc- 
tions were, afier he had decided the Sistan boundary, to 
proceed to Baluchistan and also settle the disputed fron- 
tier between that country and Persia, a point of special 
interest to ourselves, as it affects the facility of retaining 
in an efficient condition the telegraphic communication 
through Persian teriitory. Though this was the plan 
originally proposed, unexpected difficulties were the cause 
of its being considerably modified ; the result was, how- 
ever, the same in the long tun. 

Sir F. Goldsmid left this country on his special ntission 
at the cnd of Auvust, 1870, and bad finally returned froin 
it in the middle of September, 1872. Ife was accom- 
panied by Major Euan Snuth, his secretary, who, in the 
work under cousideration, gives a most interesting and 
detailed account of both the Perso-Baluch Frontier Mis- 
sion which was undertaken in 1870-71, and of the Perso- 
Afghan Mission of 1871-72. 

The Introduction to the whole work is by Sir F. Gold- 
sinid. In it the author bricfly, but clearly, explains our 
relations with Baluchistan and Afghanistan, the internal 
government (or lack of government) in those countries, 
and the most important events of recent date in their his- 
tory which bear upon, together with the steps which have 
been taken by this country to assist in, their consolidation, 

Majors Oliver St. John and Lovett, of the Royal Engi- 
neers, and Major Ieuan Smith, of the Madras Army, are 
the authors of the first volume of the work. Major St. 
John, who had previously been employed in the Telegraph 
3 feel at Tchran, has a valuable chaptcr upon the 
ee 7eography of Persia, followed by an account of 
Souther - with Mr. Blanford through Baluchistan and 
: . ~ ©FSia, undertaken with the object of further 
invesugating the topography of the district through which 
Sit F. Goldsmid had bec ‘lled f, Sea, 
ce Resthe hea compelled from various reasons 
Major St John gives : 4 boundary egos Precipitately. 
wiih hie yaludilenca: ree maps of ]crsia in association 

nt of the nature of the country— 


the first hydrographical, the se : 
cond 
VoL. xIv.—No. 356 nd orographical, and the 
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last showing the routcs of the different members of the 
mission, | 

Major Beresford Lovett, who accompanied the Arbi- 
trator during both his missions, and performed the pre- 
liminary survey of the Makran region, gives a narrative 
of his journey in Baluchistan, laying special stress on 
those places not referred to by Major St. John. 

Major C. 3, Euan Smith, as above mentioned, describes 
the journeys performed by Sir F. Goldsmid and himself, 
undertaken with the object of deciding the Perso-Baluch 
and Perso-Afghan boundaries. His narrative possesses 
all the interest which is inherent in the accounts of the 
habits and customs of people not well known by most 
of us, as told by an able and observant traveller. 

The second volume is devoted to Mr. Blanford’s 
account of the zoolusy and geology of Persia. Mr. 
Blanfoid’s great caperience as atield naturalist both in 
India and Abyssinia enabled him to undertake the study 
of the fauna of Persia with a feeling of confidence that 
he would do justice to the subject which few others could 
have possessed, and we are sure that all who carefully 
perusc the work before us will fuby appreciate the advan- 
tages which have accrucd to biological science froin his 
efforts. DLesides his own collection, Mr. Blanford has had 
the opportunity of studying that made by Major St. John 
between the years 1869-71, whilst he was employed in 
superintending the construction of the telegraph line 
through Versia. 

To the information given us by Gmelin, Pallas, De 
Vilippi, and others on the fauna of Persia, Mr. Blanford 
ereatly adds. Lis brief ssa of the physical geography 
of the country, fully described by Major St. John in the 
first volume of the book, gives an excellent idea of the 
region. “The country consists ofa number of desert plains, 
at various elevations of from about 1,000 to 5,000 fret 
above the sca, separated from each other, from the lower 
country to the east, north, and west, and from the coast to 
the south, by ranges of mountains varying much in 
height and breadth, but often of considerable clevation. 
The Persian plateaux, or highlands, consist of plains and 
ranges of hills, for the most part destitute of vegetation, 
acricullure bemy only possible where water can be obtained 
from springs or the small streams which descend from 
the Ingher ranges to lose themselves in the various 
deserts of the imtcrior. Along the southern coast of 
the Caspian Sea is a damp region covered with dense 
forest, and the western slopes ot the Zagros Mountains 
are also wooded, though less thickly, than the northern 
slopes of the [Jbuiz. The Zagros belt of wood- 
land eatends south to the neighbourhood of Shiraz, 
where, from the prevalence of a species of oak, the tract 
is often spoken of as the Oak Forest. This tract is crossed 
on the road from Shiraz to Bushire, but it does not extend 
much farther to the south-east. There are, however, in 
the broken country, extending along the shores of the 
Persian Gulf and Indian Ocean, and forming part of 
Fars, Laristan, and Baluchistan, a few plains and valleys 
which support a rather thin forest, the trces being different 
from those of the Zagros and Shiraz forests, and consisting 
chiefly of tropical forms, among which tamarisk and 
mimosa are conspicuous. These comparatively fertile 
tracts are however seldom met with, the greater part of 
the country being as barren as the Persian highlands.” 
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On account of the differences in the physical condi- 
tion of the country above indicated, its fauna corre- 
spondingly varies ; and, according to Mr. Blanford, five 
zoological sub-regions may be defined with tolerable 
accuracy. [ach of these deserves brief reference upon the 
present occasion. The first is that of the Persian plateau 
or highland, which forms by far the greatest and most 
characteristic part of the country. Although this district, 
and all the others except the last, are Palrarctic in their 
nature, nevertheless several ty pes characteristic of the 
desert tracts of North Africa and Central Asia are in- 
cluded, such as the genera Gaze//a, Gerbillus, Dipits, 
Gyps, and Buteo. 

The sccond sub-region is that of the Caspian provinces 
Ghilan and Mazandaran, which form the forest-covered, 
humid southern shore of the Casnian Sea. The fauna is 
alinost identical with that of South-east Europe. The 
tiger is found there, however, and a Deer (Cerzus caspiis) 
closely allied to the Axis Deer of India, as well as a Pit- 
viper (7/a/y1), 

The third sub-region is that of the wooded slopes of 
the Zagros, running from Shiraz, as a strip, in a north- 
westerly direction. It differs, as far as is known of it, but 
little from the last, with which it may be confluent. The 
lion inhabits it, as well asa new species of Woodpccker 
(2cus sancti-johannis). ‘The fourth sub-region is that of 
Persian Mesopotamia, which is the eastern portion of the 
Tigris plain. It closely resembles Syria in fauna. The 
last is that of Baluchistan and the shores of the Persian 
Gulf, which differs greatly from the rest of Persia, Indian 
or Indo-African forms prevailing. 

Mr. Blanford enumerates cighty-nine species of inam- 
mals,three hundred and eighty-three of birds, ninety two of 
reptiles, and nine of amphihia, as found in Persia ; and he 
mentions as a general characteristic of the fauna, thit the 
specimens are paler in colour than thai Furope in allies, 
This paleness frequently makes it ditficult to decide 
whether the species are new or only varieties of those 
already known. In some cases, however, as, for instance, 
that of the Persian Badger, the author tells us that he 
would not have proposed a new name for it had not the 
skull, when compared with a series of skulls of AZ. éaxis, 
presented decided differences. 

The number of fresh species determined by Mr. Blan- 
ford and others from the collection made by Major St. 
John round Shiraz between 1869 and 1871, and by both 
these naturalists in their journey through Baluchistan and 
Southern Persia, is too large to beenumerated here. Of new 
genera Mr. Dobson determined the Phyllorrhine Bat (777- 
aanops persicus), with its very complicated nose-leaf and 
peculiar third alar digit, in 1872; and Mr. Blanford has, 
from an exhaustive study of the reptiles, made the genera 
Bunopus, Ceramodactylus, Agamura, and Zygnopsts, 
Curiously, no crocodiles are known to occur in the 
country, though they are common in the neighbourhood 
of Sind, and are to be found in lalestine ; their absence 
is associated with the inconstancy of the supply of water 
in the small rivers. The Agamoids and Lacertians are 
much more abundant than the Geckos and Scincids, 

Of the placental mammals the Quadrumana, Pro- 
boscidea, Hyracoidea, and Edentata, are the orders 
which arc not represented in [ecrsia. Bats are not 
numer*us, as far as species are concerned. Of Insec- 
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tivores another specics of hedgehog is described and 
figured. Vulpes persicus is the name given to a fresh 
Fox, and Afeles canescens to the Pale Badger above men- 
tioned. Among the Rodentia several new species have 
been discovered, including a squirrel, a dormouse, a 
mouse, two jumping-rabbits, a jerboa, and a hare, No 
specimen of the male of the new Gasella fuscifrons was 
obtained, although Major St. John, in his narrative, tells 
us that he lost the only one he saw from his cartridge 
missing fire. 

Of new birds we find a Woodpecker (Pieus sanct?- 
Johannts), a Robin (Fa ythacws Ayrcanus), a Warbler (Sy/- 
wa rubescens), a Sun-bird (Necturinfa brewrostris), a 
Nuthatch (S¢/Za rupiola), a ‘Vit (Parus phaconotus), as 
well as a second (7), fersicus), and a Jay (Garrulus hyr- 
cans). Besides the new genera of reptiles above men- 
tioned, there are many fresh species, the descriptions of 
all of which, as of the mammals and birds, are accom- 
panied by excellent figures from the pencil of Mr. Keule- 
manns or the late Mr. G. II. Ford, whose recent death 
will be felt as a great loss to naturalists generally and 
students of the Reptilia especially, because of the extreme 
cire which he was always accustomed to take in the accu- 
rate delineation of the most minute detail. 

What will strike the readers of the work before us most 
forcibly is the great pains which Mr, Blanford has taken 
in the accurate determination of the species he describes, 
and the trouble he has put himself to—by a reference to 
the original types—in whatever part of Europe they may 
be to insure their correct identification. In many cases 
he has been able to give his measurements from unskinned 
specimens, and in several instances among the birds he 
has recorded the essential lengths of a large number of 
specinens. As an instance of this may be taken the case 
of //yfola’s pallida and its allies, in which a lengthy 
serics of measurements is given to show the complete 
«1adation between that species, //. ,amaand 7. caligala, 
forms whose specific identity is based upon slight differ- 
ences in size only. 

In the geological section of the volume no complcte 
account of the geology of Persia is attempted, but Mr. 
Blanford adds his own experience to that of Messrs. 
Loftus, Bell, Grewingk, Carter, and others. 

In concluding this bricf notice of the valuable work 
before us, we fecl that it is only by a detailed perusal of 
its contents that its value in a geographical, zoological, 
geological, and political point of view can be fully appre- 
ciated. 


SUMNER S “METHOD AT SEA” 


Tables for Facilitating Sumuers Method at Sea By 
Sir William Thomson, D.C.L., LL.D., F.R.S., Professor 
of Natural Philosophy in the University of Glasgow, 
and Fellow of St. Peter’s College, Cambridge. (Lon- 
don : Taylor and Francis, 1876.) 

HE reforms which Sir William Thomson has effected 

or suggested in the art of navigation are neither 

few nor unimportant. His invention of deep-sea sound- 
ing by pianoforte wire, and his improvements in the 
construction of the mariner’s compass, are specimens of 
what he has done in the instrumental part of the subject. 

In the book now before us he again comes forward as a 
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nautical 1eformer, this tine in another section of the | 
field, that, namely, which treats of the calculations fol- 
lowing on the astronomical observations of the sun ! 
or stars, which form part of the daily routine work of | 
every navigator. Innocent as the title of the book ap- 
pears, the gencral adoption of the method which it 
advocates would amount to little short of a revolution in 
nautical practice—a revolution which is urgently needed, 
and which would unquestionably be of immense advan- | 
tage to sailors in more ways than one. 

When an observer takes the altitude of the sun or of a 
star at a known instant cf Grecnwich mean time, he 
learns two things. I]Iis knowledge of the time, when 
brought to bear upon the information which he finds in 
his nautical almanac, tclis him that the sun or star was 
vertically overhead at a certain known point on the earth's 
surface at the time of the sight. Ilis knowledge of the | 
altitude tells him that the ship was at the same time some- | 
whare on an imaginary circle drawn on the carth’s su face, | 
the ccntic of which is the point wh re the sun or star was 
vertically overhead, and which lies at an angular distance | 
fiom this centie (Ineasured on the terrestrial globe) equal | 
to the complement of the altitude. On what part of this | 
imapinary line he is, his sicht docs not tell him, but he can ) 
easily nake a gucss to within sixty miles orso. If, then, he 
can draw a portion of this circle, sbort enough to be | 
taken without sensible cnoor as a straight lape, in that | 
part of lus working chart in which he hnows his ship to | 
be, he will have obtained from lus sight all the information 
which that one sight can yive him, and no more. ‘This is | 
so very obvious, that 1t scems sti. nge that no one should | 
have pointed it out before 1843. Nevertheless, it appears 
to be the case that Capt. Theinas H. Sumner, of Boston, 
Nass., was the first to do so, and to publish a practical 
miuthod of crawing the line we have spoken of. The | 
ctucle on any y art of which the ship may be is now coi 
monly called a Suinner cucde of equal altitude, for fiom | 
every polut inaithe altitude cf the body observed is the 
same atthe time cf the si,ht. ‘The short straght portion | 
of it which in praciuice is dvawn on the working chart, 15 
called a Sumner line. 

To illustrate the drawing of Sumner circles we can- 
not, perhaps, du better than quote the cvumple given in 
the preface to Sir William Thomson’s book :~— 

| 
| 


“Suppose that the altitude of the sun’s centic was 
observed to be 50° at rh. 17m, 48s. P.M., Greenwich mean 
time, on the 27th August, 1874. From the Navwtseal 
«t/Zmanac we learn that the sun ‘ southed’ at Greenwich 
at 11h. 57m. 48s, A.M, on that day, therefore at the instant 
of the observation he was due south of a place one hour 
and twenty minutcs in time, or twenty degrees in angle 
west of Gicenwich. His declination at the tune of the 
sight was 10° N. Hence he was overhead in lat. 10° N., 
long. 20° W. If onc point of a pair of compasses be put 
On this point on a globe representing the earth, anda 
i be drawn by the other point running at 40° (that 
fue zenith distance or complement of the altitude) 
on ie ce Point, this circle will be such that at any point 
aan oF mierence the altitude of the sun was 50° at the 
this Gicle he observation. The chart ssiven below shows 
eGuise aieaee ei Mercator’s projection, which, of 
it fom, appear A north and south parts and prevents 

& like a true circle. The circle corre- 
sponding to the example just given is the eastmost one on 
the chart. 

“ Suppose now that 2h. 4om. later the altitude of the 
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sun is again taken and found to be go. At the moment 
| of this second obseivation the ship was somewheie on 
the other circle, 
chart. What we learn from the two observations, then, is 


the westmost of the two given on the 


~~ 
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that at the time of the first ob civation the ship was some- 
where on the circle to the right, and at the time of the 
second observation she was somewhcre on the cucle to the 
kft. If, therefore, she did net change her place between 
the two observations, she must have becn at one or other 
of the two points in which the circles intersect.” 


It is, of course, as impracticable as it is unnecessary 
to draw the whole of the Sumner circle corresponding to 
each ebseavation, Sumner, method may be defined as 
any practical method by which the short straight poruion 
calla a Sumner line can be drawn, ‘This may be done 
in cither of two ways. fiere, again, we may quote Sir 
W. Thomsen :— 


“Every patt of the Sumnacr cucle is perpendiculir to 
the true beanny of the body obs rd, and therfore the 
avimuth cf the body observed ts equ to the aucle which 
the Sumner Ine makes with the prualle's of Titnude. 
IIence, if we know the Jatitude and Joneitude of one 
po ntin the Sumner line, and also the true aanauth of the 
body observed, we are able to Criw the line on the chart. 
This brings us to the consideration of practical methods 
of drawing the Sumner line for an observation. Let the 
latitude be estimated to (say) the nearest desice, and Ict 
the longitude be calcnlated conesponciny to this latitude. 
This gives us the lititude and longitude of one pot on 
the Sumner Jine. Neat calculate the true avimuth of the 
body observed at the time of the sight. Then through 
the point draw a line making an angle with the parallels 
of latitude equal to the true avimuth, and so as to be per- 
pendicular to the true bearing of the body. The line so 
drawn 1s the Sumner line, and all that any one sight tells 
us is that the ship is somewhere upon it. 

“It is, however, more usual to calculate the longitude of 
two points on the Sumner line corresponding to two esti- 
mated latitudes, differing by half a degree or more, and 
then to draw on the chart the lhne passing through the 
two points so determined. ‘This last is the plan given by 
Captain Sumner,” 

Each of these plans is a little tedious, for cach invol@es 
two distinct calculations. But since the Sumner line is 
really the only true statement of what any sight tells, we 
ight expect that, spite of its tediousness, Sumner’s 
method would be found in general use, Unfortunately it 
is notso. The usual practice among sailors is not to 
work out every sight independently, but to complicate the 
conditions of the problem by the introduction of some new 
clement in order to shorten the work of calculation. Sum- 
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ner's method gives,aswe have seen,a line on'which the ship | Sumner’s method can hardly help understanding what he 


\$,and in doing so it gives us all the information which any 
one sight can yield. But if we possess some other informa- 
tion, such as a knowledge of the true latitude, the position 
‘becomes completcly determinate; cach condition gives a 
locus, and the intersection of the two loci gives a point 
Ly introducing this foreign element into the calculation 
of the original sight, we may obtain at once the definite 
information that the ship is in a certain latitude and lon- 
gitude, and we may do so by a single calculation. This 
is the practice of ninety-nine navigators out of a hundred, 
but it is a practice much to be deprecated. It makes the 
sailor imagine that a knowledge of the latitude, got cither 
by dead reckoning or by taking a meridicn altitude, is neces- 
sary in order that he may eet any information at all out of 
a single observation of altitude and time. If he trusts to 
obtaining this knowledge by dead reckoning he is hkely 
cnough to estimate the latitud: wrongly, and by so doing 
to vitiate the whole calculation, If he trusts to observing 
the meridian altitude, he is oftcn disappointed by the sun’s 
being clouded over at noon. Many a ca otain has lost his 
ship through not knowins how to avail himself (by 
Sumner’s method) of the information which he micht have 
derived from a short glimpse of the sun on a clon’y 
day. Another danger in the ordinary practice is thas it 
tempts the navigator not to work out cach sight as soon 
as it has becn taken, for he must often wait witil he is 
able to obtain the other information, without which he is 
helpless. But when Sumner’s mcthod is used, every sight 
tells its own tale, and there is no reason whatever why it 
should not tell it at once. 

The limits of a review do not admit of our describing 
the manner in which Sir William Thomson has contrived 
to facilitate Sumnei’s incthod. A full explanation of how 
it has been done will be found in the preface to his bouk, 
At first sight it appeared that, in order that tables might be 
of any use, they would require to contain the solutions of 
1§7,404,000,000 spherical triangles, to calculate which, at 
the ratc of 3,000 per day, would take 400,000 years. 
This did not scem promising, but Sir William Thomson 
was not dismayed. He soon saw that by dividing the 
problem into the solution of two right-angled spherical 
triangles he could give all the required information ina 
table containing the solutions of only 8,roo triangles. 
These 8,100 calculations have been made under the super- 
intendence of Mr. FE. Roberts, of the Mauteal cllitanac 
Office, and the 1esults are tabulated in the volume before 
us. Full instructions for their use arc appended, along 
with some auxiliary tables which add greatly to the com- 
pletcness of the work. Not to go into details, we may 
say that by an admirable application of the secomd of the 
two plans given above for drawing the Sumner linc, the 
author has so shortened the time required to reduce an 
observation, as to convert what was formerly an objection 
to Sumner’s method into a positive recommendation, and 
so has deprived sailors of their only possible cxcuse for 
not adopting it universally. 

Such a general adoption, besides its direct benefits in 
increasing the safety of ships and men at sea, could not 
fail to have a great indirect effect for good in assisting 
the sailor to a clear perception of the fundamental prin- 
ciples underlying the processes which he daily employs, 

too often, we fear, in blind routine. A seaman using 


is about, but he may work’forea lifetiine with the hack- 
neyed formule in common use, and have no notion from 
first to last of why he should ald a quantity rather than 
subtract it, or indeed of why he should deal with it at all, 
We have heard of a captun who used a A/vy instead of a 

minus sign for two or three weeks, and first suspected that 
something must be wions when he found himself on a 
coral reef hundreds of mules off his supposed course. 
When a landsman with as nattering of mathematics goes 
to sea aud is admitted to the privacy of the chart-room, 
his wonder is, nol so mucna that some ships are lost, as 
that any ships escape. 

It is not the masters ox the mates th ut are chiefly to blame 
for this stafe of thinys, Iicfore they enter the service their 
ulinostimmediate ambition is to ect thenceded certificate of 
competency from the Board of Trade, and they naturally 
stiiday only to pass the required examination. Then after- 
wards tuecir professional life is not exactly that calm 
repose which canduces to prozress in a scientific know- 
leave of their art. There are no doubt exceptional men 
whose love of their profession is so strony as to override 
the baruicrs of circumstance. Such men descrve all 
praise, but we can hardly blame the mst. For a remedy 
we inust look not to the individuil officer but to the 
authoritics who have the making of him. It is strange 
that the Boaid of ‘Trade should not have seen it to bea 
duty to let no British seaman obtain its certificate without 
showing hiniself to be thoroughly acquainted with Sumner’s 
method. Unul the Board does this it will be mainly, we 
intght say elmost wholly, responsible for the prevailing 
nevwlect of this method. 

The position of the nautical reformer seems to us to be 
unything but enviable. Ilis virtue is perhaps its own 
ieward, certainly he seldom inects with any other, ‘The 
Boaid of Trade and the Admiralty will have nonc of him, 
ind he cannot inake much way against the conservatism 
bred of ignorance that he finds elsewhere. It is still fresh 
n the memory of every one how Mr, Plinisoll at last com- 
ocHled a reluctant government to take legislative action on 
b. half of seamen. Unfortunately, Sir William Thomson 
must confine himself to milder methods: he has no 
opportunity of shaking his fist in the face of a prime 
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Botanteal Tables por the Use of Students, Compiled by 
Ledward L, Aveling, B.Sc. Second Edition. (London : 
Hamilton, Adams, and Co.). 


ANY attcmpt to compress the facts of nature within the 
arbitrary limits of a defined tabular statement must ne- 
cessurily be misleading from a scientific, that is, from a 
philogenetic, point of view. Classificatory tables have 
nevertheless their use to the student, in aiding his memory 
by bringing a large number of facts within «a simall 
compass. Dr, Aveling is careful to disavow any inde- 
pendent value for his tables, and frankly states that they 
will not only be useless, but positively injurious, if allowed 
in any way to be a substitute for practical ficld-work. With 
these limitations the tables may be recommended as pro- 
bably as good, or nearly so, as any that could be drawn up. 
They have been compiled carefully, and on the whole 
successfully. Defects can nodoubt be pointed out. Thus 
the description of certain inflorescences as “ centripetal 
arranged centrifugally ” requires a foot-note to explain its 
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the class Gymnosperme is given on one page 
or value to /ucam pled, on another as included 
within it; and it is difficult to understand how the terms 
“ Jgculicidal” and “ septicidal” can be applicd with pro- 
priety to a mono-carpellary capsule like that of the prum- 
rose. The statement that “the tables on classification 
have been compiled from Dr. HNooker’s ‘Student’s Flora 
of the British Islands’” is rather misleading, when we 
find, on p. 14, the Gamopetalous orders with inferior 
ovary included in “ Calyciflora.” But defects of this sort 
are incidental to any attempt of the kind. Dr. Avcling 
may be congratulated on the success of his effort, if it be 


not of a very high order, 
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erelcihende Untersuchungen uber dnt bau dor Vereta- 
(TONSOF LUNE adel Montoclyadatcn, Von Dr P. Falken- 
berg. Mit drei Tafeln, (Stuttgart: . ienke, 1576.) 
Our knowledve of the anatomical structure of the stem 
of Monocotyledons has hitherto been pretty much con- 
fined to that of palms, and has been founded to a great 
extent on the researches of Mohl snd Mirbel. It has 
hence been assumed, perhaps somewhat rashly, that the 
type of structure ts far more uniform in the stem of \lono- 
cotyledons than of Dicotyleduns. lor the purpose of 
investigating this point Dr. Falkenhoy has subimitten to 
very Careful examination the stem of one or more species 
belonging to as many as suventcen orders or sub-ord: rs 
of Monocotyledons, airl shows that our previous conc p- 
tions must be moditicd in several respects, The stem of 
Monocotyledons, he states, is divided into an inner 
central cylinder aial an outer cortical layer by a sepa- 
rating sheath which ig developed in some cases from the 
Interpal, in other crises fiom the external ussue. As 
regards the course of the tibrovescular bundles in the 
central cylinder, and the degiee to which they are dtler- 
entiated from the fundamentol tis.ue, he finds thice 
different types of structare, Perhacs the most impoitant 
correction of ideas previously accepted is his complete 
refutation of the statement fourd in so many text-books, 
that Monocotyledons have none but adventitious roots. 
Dr. Falkenberg asserts that the cvistence of a nomi tap- 
root is gencral in Monocotyledons, with the exception of 
those that are altogether destitute of a root, ‘The adven- 
titious reots which subsequently, in many cases, supplant 
the original tap-root, do not differ from it im an ana- 
tomiucal point of view. A. W. B. 


Foukinsows Practical Guide to the Lsle of Wisht. By 
Henry lrwin Jenkinson, F.R.G.S.. &c. Also Smaller 
Practical Guide. (l.ondon : Stanford, 1876.) 


Mk. JENKINSON, by his practical guides to the Lake 
District, Carlisle, and the Roman Wail, has already 
proved himscl{f possessed of a rare faculty for the work 
of guide-book making. ‘The handy volumes before us are 
quite equal to those previously published. The “ Guide to 
the Isle of Wight” is evidently the result of conscientious 
work and minute painstaking ; the author has gone over 
all the ground described, and made himsclf well acquainted 
with all the historical and antiquarian knowledge which 
adds interest to the various places referred to. The in- 
troduction to the larger “ Guide,” covering upwards of 
cighty pages, contains a résvmcé of the scientific _know- 
Icdge which bears on the island—its geology, its flora, 
and its fauna. This part seems to us carefully and accu- 
rately compilt d, and by the scientific visitor will be con- 
sidered a valuable addition to the volume. Mr. Jenkin- 
son divides the text of his “Guide” into six sections, 
glee round the chief towns of the island, cach section 

cing accompanied by a full and clear and carcfully exc- 
See map, Altogether Mr, Jenkinson’s “Guide” is a 
eae g00d, and we believe trustworthy, one; and 
while it deserves the title “ practical,” and will be of the 
greatest use to the visitor, the general reader might read 
it through with interest and proht, 
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LETTERS TO THE EDITOR 


[7he Keitor does not hold himset vesponsible Jor opinions expresset 
by his correspondents, Nether con he undertape fo relurn, 
or to correspond with the writes Of, rejected manuscritts. 
No notice is takin of anonymous communications, } 


—m pramen: 


A Scicnce Museuin 


THe fact that the Serence and Ait Poparunent have lad 
before them for at least ten yens the proposal to establish a 
sclene: mu eum, is Shown conclusively en ashoin Nareps for 
las. week. May J be allowed to draw attention toa stil eather 
suggestion of the same charcier? As far bach as rssy, two 
years afeer the establishment of the Pateat Ollice Mu eum, the 
Conmissioncrs of Patents hud a Report before Parhument, in 
which the followmy pas-ave ores : 

“ftis intended to mrke the Patent Olhee Muscunt an historical 
and ¢dueation al institution for the ben clit and instruction of the 
shed workmen employed in the various factories of the king: 
dow, a class which kuerly contributes to the surplay fund of the 
Patent Oluce m fees pad upon patents granted for their valuable 
Invenbons, Exact model, of machinery i subjeets and series 
of subjects, showing the progressive steps of naprovement in the 
machines fer cach branch of manufacture, are to be exhibited ; 
for example, it ts mntendcd to show in sercs of exact models each 
Important mvyvention and unprovement mi ste wun propellers [steams 
boat propulsion] from the fast engine that diove a boat of two 
tons burden to the giganuc meochinery of the present day, pro- 
pelling the finst-rate ship of war or of commerce. The original 
small expurmental engine that drove the boat of two tons burden, 
above referred to, is now in the museum, and is numpcred one 
in the series of models of pivpellers.” 

Unhappily this buliiant project rested unfulfilled. No. 1” 
of the scenes of models of steamboat propellers had but few fol- 
lowers, while othe: branches of mechanical science did not get 
sy faas to haveeven aS No. 0.7) The couccption was excellent, 
the execution Luneatably dehcient. Thus the collection which 
Was to have expanded into a imuscam of mechanical and indus- 
tisal sctune s desenarat danto an old lwmber-roum, and, instead 
of expanding over the ground oninally allotted to it, contracted 
into Ws present diamensious, 

Into the cuuses of thus ladure there is ne need to enter. The 
thing has fuled, and there is an end of it. Luckily thae isa 
chance of something bette: now, aad itis fo be hoped that we shall 
‘oon bare the collectron belonging to the Patent Office divided 
into {wo parts— ve part to be seut to the science Muscum, and 
the cther to the nearest dust heap. So loug as it belongs to the 
Patent Ollice, the aggiegation of rubbish will be sure to continue, 
‘The Commis iuoners have never excreised a power of selection, and 
any foolish ivention, so that it 1 only the subject of a patent, 
has the nght of cae. Naturally it is not the important inven- 
tions which make their appearance at South Kensington. As 
part ofa Patent Office, a museum is practically worthless. It1. 
hardly possible to unaguie an invention which—at least to an 
expert —cannot be as clearly explained by descriptions and draw- 
ings as by wv amodel. lor purposes of experiment and instincuon 
models are obviously invaluable. Dy no other means, for in- 
stance, can motion be rendered intelligible to a class of students 
ova popular audience. When the object, however, is simply to de- 
fine what an inventor has discovered or constructed, so that it can 
be understood by an expert, a drawing and a description are nearly 
always much better—always as guod—-as any modcl. ‘The only 
reason why the Patent Office should have charge of such a museum 
is that the officials of the office are In constant communication 
with the particular class Ihely to contitbute to the muscum. 
Patent cases aie fruitful in models, constructed, not for the engi- 
neers, but to enable the cnginecrs to explain to those who have 
no special mechanical knowledge the action of the ditfere: t 
apparatus before them, Many such models are of no public in- 
terest, but many are well worth preservation, and it was thougat 
that from these and like sources the Patent Otiice Museum would 
soon grow ich, The event has hardly justified the hope, but 
that is no reason why, under better management, the promises 
held out fifteen years ago shuuld not now be realised. With all 
its deficiencies, the Patent Office Muscum has done one good ser- 
vice. It has preserved some quite invaluable examples of carly 
mechanical science which weuld otherwise have been scattered 
to the four winds—moust of them to the west wind and the 
States. These are ready to form the best possible foundation 
for the mechanical section of the Science Museum, a section 
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which, ina great manufacturing country like this, ought cer- 
tainly not to be the least important of all. II. T. Woon. 
Society of Arts, Aug. 22 





The Diurnal Inequalities of the Barometer 


Like the author of the interesting paper on the daily in- 
equalities of the barometer in Nature, vol. xiv. p. 314, I am 
one of those who are waiting for the appearance of the second 
part of Mr. Buchan’s essay on this subject. Perhaps the coming 
meeting of the British Association at Glasgow may elicit from 
Mr. Buchan the result of his laborions investigations. T own 
that I am not only anxious to ascertain if his views coincide with 
my own,! but desire very much to have at my command the 
thorough discussion of the data for the eighty-sia stations which 
Mr. Buchan has collected. 

So far as a correct explanation of the inequalities is con- 
cerned, [ believe it must be one that can dispense with the 
lateral movements of the air proposed by Mr. Blanford, and be 
applicable ahke durirg the calm days of the ‘‘doldrums,” and 
during periods of great wind disturbance. It must explain, too, 
seasonal differences in their ainount, and we may infer that what 
will explain a seasonal difference will probably eaplain also a 
geographical difference of the same hind. 

In the barometric co-efficients for Calcutta, supplied by Mr. 
Dlanford, the semicircular one €” is nearly twice as great in 
April as it is in July, and the quadrantal co-efficient ("is one 
third greater in March than it is in June, The hour angle x’ 
docs not vary so much as it dves in this country, and the angle 
2” shows its usual very remarkable constancy. In England tbe 
co-efficient 7°” seems to have a greater proportionate range than 
at Calcutta. This will be seen by the following monthly means 
obtained from Mr. Main’s discussion of the obscivations made at 
the Radcliffe Observatory, Oxford. 

Mean Daily Quadiantal Oscillation of the Laromete lor cach 


month at Oxford for the sixteen years, 1858-1873 inclusive. In 

units of ‘ooo1 of an inch :— 
March .... ape 120 | September 120 
Api WIS October 10g 
May 101 =November go 
June QS December a2 
July Of, January "4 
August 10S ; Ichiuary III 


The epochs of maximum cffect seem here toc respond with 
the picatest thermometric range rather than with epochs of 
greatest heat. 1 think it will also Le found in this country that 
this inequality is as large, if not larger, during continuous strong 
westerly winds as durmg quiet anticyclonic periods, ! 

Like Mr. Blanford I was Jed to this subject by a study of the | 
daily inequahties of the wind. My having arrived at a very 
different result must be my cacuse for pointing out what seem 
to me to be points of difference between the conditions which he 
theoretically investigates and those which exist in nature, Mr. 
Blanford shows that ‘‘ when a piven quantity of heat is em- 
ployed in heating dry air at the temperature of 80°, it raises its 
pressure morc than seven times as much as when it simply 
charges it with vapour without altering the temperature.” Mr. 
Llanford very properly premises that this occurs ‘‘ while the 
volume remains constant.” Itis also implied that the, volumes 
of air are of equal tension throughout. But where do these 
conditions obtain in volumes of the atmosphere? Such a 
volume, for example, as rests on a square yard, a square mile, 
or a hundred square miles of the earth’s surface. This volume 
may easily be supposed to remain perfectly constant, while the 
tension of its parts may vary enormously. No ordinary addition 
of heat to the basc of this volume will increase its total weight 
or sensibly add to the tension of the air at the surface of the 
earth, Theadded heat will alter the relative tension of portions 
of the lower third or half of the volume, and will be expended 
infraising to a small extent the centre of gravity of the whole. 
When this is done, that is, when the dynamical effect of the 
added heat is completed, the barometer at the base of the volume 
of the atmosphere will in reality read_a little lower, instead of 
showing the greater tension required by Mr. Blinford’s investi- 
gation. And this will be the case whether the added heat has 
expanded dry air only, or has evaporated particles of water 
already in the atmosphere. In either case I apprchend that 
during the upward movement of the warm air or of the /¢ghier 


2 On the Diurnal Inequalities of the Barometer and Thermometer. 
Quarterly Journa; of the Meteorological Society, Oct., 1874 
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vapour the barometer would read lower than at the moment 
when the movement was completed. 

An elevation of the centre of gravity of the atmosphere equal 
to two-thirds of a mile, barometer at 30 inches, would reduce the 
weight of the atmosphue by about the one-hundredth of an 
inch. The centre of yvravity of the air over an clevated station 
like Leh in Ladakh would have to be raised several miles to 
produce so large a change of pressure as ‘1034 of an inch, the 
difference between the maximum night and day value of co- 
efficient (7’ as given by Mi. Blanford—so many miles as, in my 
opinion, to compel one tu look for some other cause for the pro- 
duction of part of the observed effect, and that cause, I believe, 
will be found in the dynamical one already indicated, 

W. W. RuNDELL 
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Visual Phenomena 


AI THOUGH most people are familiar with the appearances 
which surround, or pethap. 1 should say form, the image on the 
retina of a luminous poimt, their otigm, 1 believe, is not so 
generally known, and it is not uncommon to hear them ascribed 
to reflection from the eyelids and eyelashes, which in reality 
plays no pat in theu production. There are three distinet 
phenomena which gov make up the appearance of a luminous 
point, but they are not pencrally all visible at once. I will 
describe them for convent nce of reference as phenomena A, }, 
and «. 

(A). The luminous ] oint appears to be sunounded by short 
rays, seldom more than a degree in length, gencrally much less, 
the length depending on the brightness of the punt and the 
sive of the pup at the time. 

These rays ine what make a bright point look star-shaped 
(Fig. 1) 

(8). ( pwaids end downwards from the pcint proceed two 
bundles of rays, each often 20° or more im length, and inclined 
to one another at an obtuse angle (Fig. 2). 





(¢). Coloured says such as are sLown in Five. 3, which are 
only scen when the eyelics are nearly closed. 

‘Lhe:e perhaps it 1s hardly necessary to say are produced by 
diffraction through the eyelashes, ; 

(n) is duc to refraction through the small band of tears, which 
is 1etained by capillarity in the angle between the inner edge of 
the eyelid and the eye (shown at /and 7’, lig. 4), and which acts asa 
curved prism, although its cffect is only visible when the lids are 
advanced far enough over the cornea to allow light which passes 
close to them to enter the pupil. 

The following simple c\periments show that this explanation 
is the right one. 

1, While looking at a bright point so as to see (8), draw down 
the lower eyelid, the uj per bundle of rays will then disappear. 
This shows that the upper rays are caused by the lower eyelid, 
and also that as the image on the retina is inverted, the light 
must take some such course as shown by the dotted lines in 
Fig. 5. Now in no conceivable way could reflection from the 
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lower eyelid produce this effect, whilst it is evident that a prism adopted the plan of placing the date at which the paper is going 
of the shape taken by the liquid in the angle must produce it. finally through the press at the foot of each shect, for the very 

2, If the bright point be examined in front ofa looking-glass, | purpose of giving its correct date as nearly as possihle. The 
so that the eye, its reflection, and the point are in a straight line, | part is always on sale within a month at least, I think I may say, 
it will be found that (8) does not begin to be visible till the cye- | after this date ; so that this date and that of publication are to 


lid is just beginning to eclipse the pupil, showing that it is the | all practical purposes identical. — PL. ScLatnr, 
light which grazes the lid that produces the effect. I have accu- ecretary to the Zoological 
rately reproduced the phenomenon by fitting a lens of short focus Aug. 22 society of London 
Fig.4 Mr. R. BowpLER SHARPE makes a singular defence to my 
{ comments on his ‘evil practice ” of issuing, in Aucust, 1576, 4 
|! wok dated on the cover May, 1875. He says that if T had 
a : | looked into the intertor I should have found ‘fabundant evi- 
* dence” to convince me that the date on the cover was a false 
y, one. Sceing that when [ wrote my former letter ] had only just 


received the number from the publishers, IT had no need to 
| search for further evidence of such being the fact. Mr. Sharpe 
\ I must be aware that the covers of works issued in puts are often 

\ bound up for the express purpose of preserving a record of the 
date of issue. Tlow will this plan operate in the case of the 
second edition of the *f Birds of Africa?” 

“Another F.Z,S.” states that in his copy the date ‘* May, 
1875” has a line drawn through it. ‘This is not the case with 
my copy, nor is it so in others which J have examined. 

EAS, 
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into a pair of artificial eyelids, moisten ng the angle betwecn the 
lens and lid, and photographing a bright point with the combina- 
tion thus made. The diffraction cffect (C) was also reproduced in 
this manner when the lids were brought close together. | 

The phenomenon (A) may be studied in the following Ir Mr, R. Bowdler Sharpe considers that, having published a 
manner :— Throw into the eye, by means of a lens or mirror, 2 | description of the new Teal from Kerguelen’s Land, he has done 
pencil of hight so widely divergent as to form a luminous patch all that is necessary in relation to the collection of birds made by 
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Kerguelen’s Land 


on the retina, whose border is the shadow of the iris, Ifthe pencil | yy Raton in that distant island, he will, I fear, find but few 
persons to agree with him. Most of his brother naturalists will 
side with me that our American friends have shown much greater 
energy in getting out a complete account of the ornithology of 
this interesting island at an early date than Mr. Sharpe in issuing 
a short notice of the single undescribed species. 
THE Reviewer oF THE Birvs ol 
KERGLELEN’s LAND” 








A Large Meteor 


Trnave just seen a large meteor. Tit fell vertically ina line 
passing half-way between the pole-star and the nearer pointer, 
disappearing about 15° above the horizon. Where it came from 
T did not see. At disappearance it seemed a very elongated peai- 
shape, and changed colow fiom red to violet (commencing at 
the edges). Its horizontal diameter was about 20’. Time 8.10 
PM, about ; my point of view, 4 miles due south of the dome 
of St. Paul’s. 

T may add, that on the myht of Thursday, roth, between half- 
pastiland I, while on along dive in the neighbourhood of \ ork, 
and louking up at the clear sky only as circumstances permitted, I 
counted twenty, and saw more, the moon shining brightly at the 
time. Ric uaARD VERDON 

London, Aug. 21 


[Mr. Paul Robin, writing from Sheerness, states that on Mon. 
day evening, at 8.10 P.M., he saw a meteor buighter than Jupiter, 
with a white luminous train of about 5 deg. It» course crossed a 
line from the pole-star, joining the pointers. ] 





proceed from a point, this border 15 well defined and dust on the 
cornea and any small irregularities in the distribution of moisture 
on its surface are rendered clearly visible by the diffraction rings 
and bands which surround their shadows, But what is most 
striking: is the star-shaped figure (I ig. 6) 
which occupies the whole lighted area. 

If now the divergence of the pencil 
be gradually dimin'shed, which it may 
be by withdrawing the eye further from 
the focus of the lens, this area dimi- 
nishes in size and increases in bright- Sa SN erat ar 7 
ness towards the c ntre, leaving, how- 
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: : | THE “CHALLENGER” EXPELMTION 
ever, the rays of the star still bright, | ; ; : 
and protruding into the region which has \ I. have already published (vol. xiv. p. 197) the weighty 
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now become unilluminated ; and when testimony boine to the value of the Challenger 
the luminous point is far enough offto | Expedition by the leaders of science in Vienna. The 
enable the eye to focus rays proceeding | following no less valuable address to Sir C. Wyville 
be the limiting form of foe Aran ke gate Thomson has been sent us for publication :— 
ee correspond with the stellate simactare ‘of the cyaialline To Lrof. Sir C. sll Lhomson, oe 6 f Ceenees 
» 'o which, therefore, I conclude that (A) is due. Staff of the ** Challenger” fea pee lion, Lidinbus gn. 
ARNULPH MALLOCK Rk, Museo di Fisica e Storia Naturale di Firenze, 
Florence, July 7, 1876 


S1R,—The professors of the Natural Science Section of the 
Royal Institute of Florence have followed with the most intense 
interest the researches on the dcep-sea fauna initiated by you 
during the Lightning and Porcupine expeditions, and so splen- 
didly followed up during the voyage round the world of the 
Challener. With anxious expectation we have followed the 








Antedated Books 


ae Editor of the Zoological Society’s Zransactions, I must 
maintain, in direct opposition to “ Another F.Z.S.,” that we set 
a ood, and not a dad, example in dating our books. The parts 
of the Zransactions not being issued at regular dates, I have 
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results cf your drevgings across the great ocean-basins of both 
hemispheres, and now that you and your able assistants have 
completed your great task so satisfactorily and are safely returned, 
we bey you to accept our most hearty congratulations and the 
expression of our umted sentiments of admiration ; for you have, 
indeed, revealed a New World to Biological Science and opened 
a new and most Important field for physical research. 


PH. PARLATORE, 

Ab. TARGIONI-To/zetri, Prof. of 
Zool, and Comp, Anat., 

A. GLEGNI, 

Enkico HILnver Giciiort, Prof, 
of Zool, and Comp. Anat. Verte- 
brates, 

Dr. GUELFO CAVANNA, 

MoGr. GutsErrE GRATTAROLA 
(Mineralogy), 

Prof, PineTRO MAKCHI, 

GIOVANNI ARCANGELI 
gamic Botany). 


The following is Sir C. Wyville Thomson’s reply to the 
above :—- 


To the Professors of the Natural Sctence S.ction of the Royal 
Anstitule of Florence. 
20, Palmerston Place, Mlinburgh, Aug. 12, 1576 

GENTLEM! N,—Allow me in my own name anil in that of my 
colleagues on the Civilian Scicenulic Staff on board the Cha/enger 
to thank you most cordially for your kind letter of congratulation 
on our return to England, and on the success of our labows. 

Owing chiefly to the manner in which throughout the whole 
of this undertaking the Admuralty have uniformly accorded the 
first place to the purely scientific wok, and to the heartiness 
with which the objects of the scientific specialists have been 
seconded by the naval officers on buard, we have certainly been 
enabled to carry cut ow investigations almost more fully and 
completely than we had a right to hope. We are well aware, 
however, that we have only now entercd upon the most difficult 
Wo onet the most important part of our task, and I cin only say 
that we will do all in our power to justify the hberal encouage- 
mcnt which we have received from Governtnent by working out 
fully the mass of data and materials which we have accumulated, 
and publishing our results as soon as possible in an appropriate 
form. 

I need scarcely add how great a gratification it has been to us 
to reccive assurances of sympathy and approval from so many of 
our most distinguished fellow-workers, but it seems to me that 
such assurances are more specially welcome from Italy, the 
wonderful country whose language and modes of thought have 
been before us as a model from our childhood, and which perhaps 
above all others commands our interest and regard. 

I have the honour to be, Gentlemen, 
Yours gratefully and respectfully, 
C. WYVILLE THOMSON 
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A CONTRIBUTION TO THI NATURAL 
LUISTORY OF THE HERRING 

eka Meteorological Socicty of Scotland has made an 

important contribution to the natural history of the 
herring (Clupea harengus), the capricious Movements of 
which have recently attracted attention and been dis- 
cussed in the columns of NATURE. It is often asserted 
by the more observant persons who assist in the capture 
of the herring, that the CZ7wfea family are lovers of very 
cold water, and it is, doubtless, from a knowledge of this 
fact, that the story of the herring being a native of the 
Arctic regions took its rise. Pennant’s tale of these fish 
cuming annually in a vast Acer from the high latitude of 
the northern seas has been discussed and settled again 
and again. There need now be no hesitation in saying 
that Pennant erred ; indeed, he only gave literary lite to 
the fables of the fishermen, and, so far as we know, he 
made no personal effort to determine whether or not the 
herring was a migratory fish. It has been ascertained 
beyond doubt that the herring is a local animal, the 
different varieties of which can readily be identified. 
Dealers or fishermen are able to distinguish between a 
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Loch Fyne herring and ore captured in the Frith of Forth 
or in the Bay of Wick, or any other sea or frith, Asa 
matter of fact, the herring 1s found on British shores all 
the vear round, and there is no authority for supposing 
that the varieties taken in different localitics are members 
of any great gencral body of these fish, or that there is 
one great shoal in existence every year, which, at a cer- 
tain season divides and then subdivides itself, & Za 
Pennant. 

To come back, howevcr, to the new discovery. We are 
indebted to the Mctcorological Society of Scotland for 
some interesting expcliments which have been made as 
to the tempcrature of the waters in which the herring can 
live with the greatest amount of comfort to itself, and, 
when known, with the greatest benefit to its captors, It 
has becn determined by the experiments of the Society 
that the take of heriings is most abundant whcre the 
temperature of the sea is lowest. It was found in 1874 
and 1875 that “the temperature of the sea, off the cast 
coast of Scotland, fiom the middle of August to the close 
of the fishing season, was continuously and considcrably 
higher in 1875 than in 1874, and that the catch of 
herrives was continuously and considerably lower during 
1875 than during the same proriod of 1874.” Ags re- 
euds the ditference between surface and bottom tem- 
perature and their relation to the fishery, it has bcen 
poted that when the temperature of the surface of the 
sea is high, the fish are found in the deeper parts of the 
water. © The fish prefer, apparently, so far as the in- 
quuy has gone, the lower to the highcr temperature.” 
When a thunder-storm has prevailed on any of the days 
devoted to the fishing a yvood take of herrings may be 
expected by the fishermen, “but, on the following day, 
few, if any fish are caught over that part of the coast, 
unless at the ertreme verge of a decp pait of the sea as if 
the fish were 1cueaung thither.” The Metcorological 
Society of Scotland are desirous of catending their in- 
quintes and observations, and they wish the f1,hermen to 
aid the inquiry by taking the trouble of “ observing the 
tempsraturc of the sca at the surface and also at the 
depth at which the fish strike the nets.” In other 
countries than ours observations of a relative kind to 
those prosecuted by the Scottish Meteorological Socicty 
of Scotland have been successfully accomplished. The 
Dutch have ascertained many interesting facts regarding 
the cifects of temperate on fisheries. Lhe Norwegians 
have also been prosecuting similar inquimes, Herr von 
Freeden, of Hamburg, Director of the German Sec- 
warte, has also made observations, both as regards tem- 
pciature and direction of wind. As icgards the latter, 
he has come to the conclusion that north-west winds are 
the lest for large catches, and northerly winds better than 
southerly, westerly better than casterly ; also, that mode- 
rately strong winds, sufficient to ruffle the surface of the 
sea, are better than calm weather, and light winds almost 
as unfavourable as still breezes ; a ruffling of the sea being 
in his opinion of considerable importance to success of 
fishing. 

These are important discoveries, so far as they go, and 
must ultimately eacrcise considerable influence on the 
practice and results of the herring fishery. Hitherto the 
men have fished as in the dark, so far as regards the kind 
of knowledge which has just been found for them, That 
the month of August is a good time to seck the herring 
is about all that fishermen do know; the most likely part 
of the water in which to find them, or the depth at which 
they may be lying, they cannot tell. When the fishermen 
shool their nets they may not fallin the path of the fish ; 
the herrings they scek may be cither above or below the 
snare which the men have let into the water for their 
destruction. By a fruitful continuance of the observations 
we have referred to, we shall be able to conduct the 
herring fishery with greater exactitude and likewise with 
more economy of time. 
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TELEPHONES AND OTHER APPLICATIONS 
OF ELECTRICITY 


N a recent number we gave some account of the 
telephone of Mr. Elisha Gray; in the present article 
we propose to refer to another form of this instrument, as 
also to the so-called electric telegraph without conductors, 
and its relation to electric tuning-forks. For our infor- 
mation, as well as for the illustrations, we are indebted to 
papers by M, Ch. Bontemps, in our French contemporary, 
La Nature. To begin with the last-mentioned applica- 
tion of electricity. ; 

For this new process of telegraphy it is claimed that we 
may communicate with any person at any distance with- 
out having taken the precaution of previously establish ing 
a continuous wire between the two stations. 

M. Bourbouze, in 1870, in continuation of previous 
experiments, attempted at Paris to utilise the Seine as a 
conductor betwecn two stations, the Jena and Austerlitz 
bridges, This attempt, if successful, would then have 
been of great practical value, as it would have enabled 
besieged Paris to communicate with the outside world. 
An elcctric pile placed on the Jena bridge sent alternative 
currents to Austerlitz bridge. These currents were re- 
ceived in a galvanometer invented by M. Bourbouze, and 
read by the oscillation of the needle to right or left. The 
experiment appeared successful ; the clements of a lan- 
guage were proved in this attempt. There was no oppor- 
tunity, however, of further testing its utility ; a mission 
was organised for the purpose of establishing a station 
beyond the lines, but ere it could be carricd out the 
armistice rendered further cxperiment unnecessary. M. 
Bourbouze Fas, however, again taken the matter up; but 
it is necessary to be on our guard against cherishing 
hopes which seem premature. 

M. de Parville points out very well the objection which 
common scnse suggests, “ Suppose,” he says, “that we 
should all wish to speak by this means from one end of a 
city to the other. Each possesses his talking-needle and 
his pile. Each needle goes marching ceaselessly to right, 
to left, obeying everybody at once. It will speak for all 
correspondents at the same time. Messages will get en- 
tangled and completcly mixed up, Here is a new Tower of 
Babel. We won’t be able any longer to understand each 
other. The electric wire of the ordinary telegraph, on the 
contrary, serves as a track of union, and shuts the door to 
indiscretions. ‘Thus, yes, we may communicate to a 
distance without a wire; 20, we should not be able to 
supply by this new system, since we should tind ourselves 
in the condition of a crowd speaking at once miscellane- 
ously, without being able to make itself understood. For 
the new system to become applicable, it would be neces- 
sary to find the means of giving to each current an indi- 
viduality which would enable a correspondent to recognise 
it among the thousands of currents which may circulate 
at one time. We have no right to doubt the future, and 
we may hope that some day such a means will be dis- 
covered.” 

In this connection let us explain the remarkable work 
of a Danish engineer, M. Paul Lacour. How can we give 
to each current an individuality which will enable us to 
recognise it ? 

When we consider the most common acoustical pheno- 
mena, for example, the transmission of an air played by 
an orchestra, which is perceived by all th di 
considerabie'a Ps eived bya e audience at 

eon € distances from the executants, we have some 
the a analysing this effect. Physics tells us that 
proper tone oes by each instrument have their 
thecnoles ee their distinct measure ; in other words, 

which come from a violin, a flute, a trombonc 
correspond to different vibrations transmitted by the 

atmosphere and characterist; y 
the rhythm in the s Cteristic of each note. Besides, 
rrarae deat uccéssion of the notes, which makes 
ure IN music, produces the cadence, constituting 
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with the tonality and the timbre of the instruments the 
general effect of the air which impresses itself upon us. 
The transmission is so precise that an ear detects in this 
assembly of performers a mistimed note, anything out of 
tune in the midst of the harmony of the air. In our ex- 
position it is the mistimed note which will serve us as a 
landmark. 

Suppose a series of three tuning-forks vibrating con- 
tinuously and producing—the first, 100 vibrations per 
second ; the second, 300 ; and the third, 500. It is easy 
to conceive that each of these tuning-forks may interrupt 
and establish an electric current with intermissions regu- 
lated by the number of its vibrations. If we have three 
tuning-forks identical with the three former, we can con- 
ceive each group to be placed at the extremity of an 
electric line sc:ving as a medium of connection. We 
shall see reproduced the phenomenon of the musical air 
transmitted to a distance : the three transmitting tunine- 
forks act respectively on the three receiving forks by 
means of the medium which connects them. 

Let us admit, meantime, that by an effort of the will we 
may either sct a-going or stop any one of these tuning- 
forks in accordance with a cadence that will not neces- 
sarily coincide with its regular action, we shall find at the 
other extremity in the symmetry of the perturbed instru- 
ment, the same discordant manifestations. The mis- 
timed note will be as faithfully transmitted as the har- 
monic vibrations. The bearing of a practical realisation 
of this conception will be casily understood ; it opens the 
way to the indefinite multiplication of diverse transmis- 
sion by the same conductor; it is also the germ of a 
solution of transmission by multiple conductors, with the 
power of individualising each current. 
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Fic. 1.— Transmitting tuning-fork. 


What is necessary to the fulfilment of this condition ? 
I. It is necessary to construct tuning-forks whose move- 
ment is maintained by an electric current ; this problem 
has been solved. 2, It is necessary that these forks emit 
currents whose phases correspond exactly with their 
movement, a problem which has also been solved. 3. 
Finally, we must be able, in a very small interval of time, 
say one second, to arrest and putin action agreat number 
of times (100 at least) each of these forks. ‘This last point 
is the only one which presents any difficulty. We see 
that this difficulty is only a problem of construction ; it is 
necessary to opcrate with very small masscs in order easily 
to overcome inertia. The success of M. Marcel Deprez 
authorises us in thinking that the third condition may be 
realised. 

We shall conclude this part of the subject by a reference 
to figures. We shall show how a diapason vibrating con- 
tinuously can send currents of the same intermittence 
along an electric line. Fig. 1 represents the necessary 
apparatus. The arm # of the tuning-fork encounters 
alternately the platinum of the tongue c, whose opening 
is regulated by the screw v. A current entering by 4 is 
closed every time that the extremity 7 touches the slip ¢, 
and is opened when the vibration of the tuning-fork is 
away from the extremity 7, there is only required for this 
that by the wire 4, issuing by the exterior conductor, the 
line, there be propagated a series of electric undulations 
reproduced exactly in the material vibrations of the arm 
of the tuning-fork. 

We have, however, to show how we can determine and 
mark the character of an intermittent current arriving by 
the telegraphic wire. Fig. 2 represents the arrangement 
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of the intermediate station traversed by the line LL; | spondence in one or more directions, lies in the greater or 
A,B,C are three tuning-forks similar to those of the | less facility with which 1 tuping-fork can be stopped and 
trans.aitcing station. The fork , for example, which is in| put in action; it is a question of mass, and cunning 
un-son with the current, will enter into vibration while the | fingers will certainly some day devise for us apparatus 
uthers remain mute. This fork b will then touch the | sufficiently small to realise this desideratum. 
platinum tongue (shown in Fig. 3), and there will be estab- With regard to the telephone, an instrument allied in 
lished in the circuit 40’ a local current of the pile U some respects to the apparatus above referred to, we shall 
whose poles are applied respectively to «,4,¢, and to. specially reter here to that which bears the name of M. 
“ «~~ This local current will be intermittent in pro- | Keuss. For an account of Mr. Gray’s instrument, see 
: vol. xiv., p. 30. The arrangement adopted 
by M. Reuss will be seen in Figs. 4,and 5— 
the former representing the transmitting appa- 
ratus, and the latter the receiving apparatus. 
At the station at which the musical air is 
played (Fig. 4) a wide tube T issuing from a 
box K receives the vibrations of air produced 
by the instrument. The purpose of the box 
is to coll.ct and strengthen the sound, On 
the upper part is stretched a membrane ™, 
which vibrates in unison with the impulses it 
reccives. To transform the movements of this 
meinbrane into the harmonious emissions ani 
interruptions of an electric current, it 1s suffi- 
cient to establish a series of connections easy 
to conceive. 
Suppose that a pile, one of whose poles is 
the earth, is attached by the other electrode 
Fic. 2.—Intermediate station. toa handle marked 2 in Fig. 4; from this 
a metallic conductor formed by a thin plate 
portion to the time of the tuning-fork, but on account of of copper ¢ and ending in a disc of platinum a, leads 
the rapidity of the pulsations it will show itself in many the current in front of a point borne by the lever 
cases aS a constant current cither by effecting chemical wdc. Every time that the membrane w is raised, the 
decomposition, by causing the deviation of an electric , point touching the disc, the current will be established ; 
needle, or by energising an electro-magnet. ; on the other hand it will be broken when the membrane 
Fig. 3 shows the arrangement which has been cstab- | returns to its normal state. ‘The box K is represented cut 
lished to produce interruptions for correspondence by | away at the upper part in order to show the arrangement 
means of the regulated vibrations of the tuning-fork. Tne i of the membrane and the electric communication which 











ei repeats the vibrations. In order to transmit 

A lian a to any distance 100, 200, 500 kilometres the 
i _ = oe clectric current, it 1s necessary that a luc 
he a ete eae should issue from the knob 1 (Fig, 1), and be 
as L attached to knob 3 (Fig. 2, which represents 


the receiving apparatus). The lattcris formed 
by an iron rod di, around which is rolled 
inswated copper wire, one extremity of which 
ends at the knob 3, and the other in the earth 
by the screw 4. for the purpose of completing 
the circuit of the pile of the issuing station, 
The rod, 7¢¢, is of the size of a knitting-needle ; 
the coil, g, formed by the combined wire and 
rod, is supported on a box, b, having very 
thin sides ; above is the lid, Dp. The object 
of the whole arrangement is to strengthen the 
vibrations which are produced by the succes- 
Sive interruptions of the current across the 
rod, da. 

What is noteworthy in this system is that 
the vibrations of the rod, @ d, are exactly 
synchronous with those of the membrane, 7”, 

Pes hg lar ates, Sacieoees ere eee and consequently with those of the instru- 
Re se ee ee ment, the air from which has been played in 
Bo a. Ins eee aS the tub, I. Not only is the measure indi- 


or me 
- Ze Pa et qeremmen tans wee 


A Pe ection eae cated, but the tonality as well, the two ele- 

Be, eth et neal asia ceases ments which make up the melody, height of 

sound, and interval of notes, all is reproduced 
Fic, 3.—Manipulator. automatically without possibility of error. 

To complete the description, we must add 
manipulator Cc, which can oscillate around a central axis, i that there is on Fig. 1, a lever, és, and an electro-imagnet, 
rests sometimes on ¢ sometimes onc”. Acording as the | & E, the ordinary appendages of a Morse telegraph, Also 
lever C is supported on ¢’ or c”, it closes the circuit of the | on Fig. 2 is seen the inanipulatory lever; there is also a 
intermittent current emitted by the tuning-fork, either by | receiver, not represented in the figure, 
the earth of the transmitting station or by the earth of In order to appreciate the full value of the telephone, 
the receiving station, after traversing the guiding wire. | it is necessary to examine the form given to the box, K ; 

It would seem, then, that the only objection to the the best arrangement hitherto discovered consists in 
practical realisation of the system of multiplying corre- | bending the sides so.as to amplily the effect on the mein- 
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brane by Successive reflections. The power of the 
receiver 1S also increased by the introduction into the 
coil of several rods of iron; the sound originally some- 
what snuffling, thus acquires a more agreeable tone. 








M. Reuss calls the attention of physicists to the experi- | 


ment ; we think, with him, that there is here the germ of 
notable improvements to be made on the electric telegraph. 
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big. 4 -—Sending apparatus.— ik, box to collect the vibrations ; #7, caout” 
chouc membraae closiny, the box se, platinum disc fixed vo the meim- 
brane : adc, movable lever, supported by the point on the membrane ; 
7s, Manipulating keys for correspondence; # H, receiving clectro- 
inagnet for corresp: ndence ; 2-1, Screws to attach the communicating 
wires to the pile and with the liue. 


We do not, however, believe that in its present state, 
the invention is so complete that we can, at a distance, 
1epeat on one or more pianos the air played by a similar 
instrument at the point cf departure. There is a puossi- 
Inlity here, we must adinit, of a curious use of electricity. 
When we are going to have a dancing-party, there will 
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WiG. 5.— Receiving apparatus.—B, box to strenethen the vibrations : wv, lid 
of this box ; df, iron wire vibrating by the passage of the current: ¢, 
coil through which tle current passes ; 2’ Ss’, mantpulating key for corre- 
spondence ; 1, 2. 3, screws to attach the communicating wires to the 
pile and to the line. 


be no need to provide a musician. By paying a sub- 
ea says to some enterprising individual, who will, no 
doubt, come forward to work this vein, we can have from 
him, a waltz, a quadrille, ora galop, just as we may cesire. 
Simply turn a bell-handle, as we do the cock of a water 
or gas-pipe, and we shall be supplied with what we want. 
Perhaps our children may find the thing simple enough. 


“NTERNATIONAL CONGRESS OF AME- 
RICANISTS. 


July there met in the city of Nancy a congress 


_ , Ol a Somewha : ae me 
which, at the t t novel kind (NATURE, vol. xii. , 


ime, did not attract ly “attention. 

but whic tae act very much attention, 

| srendt ee us four days’ sitting, did a considerable 
national (Cou ork of varied value. ‘This was the Inter- 
gress of Americanists, organised by a society 


‘recently formed in France under the designation “ La 


, Société icai : aoe 
Societe Americaine de France.” The society itself appears 
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_ to be French, though the conyresses are intended to be 
international in their characier, and among those who 
were members of the last congress (though not neces- 
sarily present) were many eminent men belonging to al 
' parts of the world. Among English names we notice those 
| of Dr. Birch, Mr, Charles Darwin, Mr, Franks, Sir John 
| Lubbock, Mr. R. H. Major, Pref. Max Miiler, Sir Henrv 
| Rawlinson, Sir Charles Trevelyan, Mr. Triibner, aid 
' others. Delegates from vasious countries were present at 
' the congress, and although most of the papers were by 
i Frerchmen, still a fair proportion were by forcigners, 
| chiefly Americans and Scandinavians, ‘Two thick octavo 

volumes! contain the proceedings of the congress, 

The obj.ct of this French suciety in holding these 
'conyresses is to contribute to the progress of ethno- 
' yraphical, linguistic, and historical studies relative to the 
| iwo Americas, especially for the times anterior to Chris- 

topher Columbus, and to bring into connection with each 
- other persons who are incerested in these studies. The 
| subsciiption is only twelve francs, and the council ts 
| conmiposed of a certain proportion of French and of foreign 
| members. The presidentet the Nancy conyress was t'e 
| Baron de Dumast, but at each of the tour séences for the 
/ reading of papers he very gracefully called to the chair 
i a distirguished foreign member to preside over the day’s 
procecdings. During the congress an u.teresiing exht- 
bition of objects relating to American ethnography aul 
antiquities was held. 

‘Ihe subjects with which the congress dealt were 
divided into three sections—lIlistory, lethnography, and 
Linguistics and Palawography, though, as might be sur- 
mised, many of the papers bore on all these subjects 
Though the subjects were thus divided, the congress met 
as one Lody cach day. 

Such an international congress as this, it will be 
admitted, night do great service to science, The ethno- 
graphy and prehistoric archwology of America are of 
the highest importance ; they are a prime factor in the 
great problem of the worla’s ethnography. If, then, an 
international American congiess were based on will- 
defined principles, and if its work were conducted in 
accordance with the universally recognized rules of scien- 
tific method, it might give a powerful impulse to the pro- 
gress of American ethnolegy in parucular, and io ethio- 
graphy in general. We shall bricly endeavour to give 
the reader an idea of the value of the contents of the two 
vcelumes before us. 

Among the first papers is one of considerable length, 
by M. E. Beauvuis, the purpose of which 1s to prove that 
the “Irland it mikla,” or “Iivitramannaland” of the 
early Icelandic chroniclers was a colony founded by Irish 
m ssionaries, apparently near the mouth of the St. Law- 
rence, long before even the Norseman knew anything of 
America. Onecannot but admire the learning, ingenuity, 
and enthusiasm of M. Beauvois, but the verdict must be 
the Scotch one of ‘not proven,’ with a note that it was 
scarccly worth while calling together an international 
congiess to listen to a paper of this kind. 

This may be regarded as a type, and rather a favour- 
able one, of a large number of the papers read at the 
Nancy congress, papers whose object was to show the 
intimate connection which in prehistoric times existed 
between the peoples of the Old World and those of the 
New. A paper by Prof. Paul Gatfarel of Dijon, tor 
example, had for :ts object to show the great probability 
that the Phoenicians had found their way across the 
Aulantic to America, North and South, and that in various 
ways they left traces of their presence behind. This is a 
somewhat more sober paper than that of M. Beauvois, 


still the verdict raust be essentially the same, 
Of course the questions of Buddhists in America and of 
“Fu-Sang” got their share of attention, with the usua! 


2 Congres International des Américanistes. Compte. Rencu de la Prem cie 
Sessiun, Nancy, 1875. (Paris, Mawonnacuve et Cie.) 
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unsatisfactory result. Fortunately there were some solid 
men at the congress who were able to perccive the utter 
futility of discussions of this kind. M. de Rosny, for 
example, had frequent occasion to recall the attention 
of the congress to its main purpose, and to remind 
the members that while we knew comparatively so 
little of the American aborigines and of their remains, 
it was a waste of time and energy to discuss the civilisa- 
tion of any other country. ‘ Our duty,” he said, ‘is 
to establish formally, against all the crotchets which 
have hitherto infested the domain of Americanism, a 
method. Every hypothesis which is not based on certain 
proofs is of no scicntific value ;” and Dr. Dally justly re- 
marked that there is no special ‘ Americanist method,” 
but that there is a scientific method, whose rules are quite 
sufficient for this new department of science. “ No docu- 
angnts,”. Dr. Dally continued, “are adduced in support of 
these connections between the Old and the New Worlds; 
we must, therefore, provisionally consider them as non- 
existent, All the alleged analogies are only vain appear- 
ances. The presumptions are, on the contrary, against 
the hypotheses of an analoyy ora fillation between the 
religi.ns of Mexico or of Peru and those of [Eastern 
Asia, The solution of the question is that the Americans 
are neither Indians, Phoenicians, Chinese, nor Europeans ; 
they are Americans.” ‘All tnese hypotheses,” M. de 
Rosny remarked again, “of Asiatic influences in America 
are very piquant ; it is the proof which is always wanting.” 
What a pity a few men like M. de Rosny and Dr. Dally 
were not appointed beforehand to decide on what papers 
were deserving of the scrious attention of the congress! 
However, wisdom comes by experience. The fairly mode- 
rate paper on I'u-Sang, by M. Lucien Adam, might have 
been admitted, as might also that of M. Gravicr on the 
Deighton Rock inscription, but we are sure that all the 
papers thus admitted could have been published in one- 
third of the space of these two volumes, 

M, Lévy-Bing brought much learning to bear on the 
Grave Creek inscription for the purpose of proving it to 
be Phovnician, with the usual unsatisfactory result, we 
are sure, on all unbiased listeners. Perhaps the most 
dcliberate and cold-blooded attempt to prove an intimate 
connection between America and Old World civilisation 
was made by Prof. Campbell, of the Theological College, 
Montreal, in his paper, “ The Traditions of the Ancient 
kaces of Peru and Mexico identified with those of the 
Historical Peoples of the Old World.” His object is to 
prove that the Peruvians and Mexicans had “ their origi- 
nal home on the banks of the Nile, and that their tradi- 
titions relate primarily to an early national existence either 
in Egypt or the neighbouring region of Palestine ;” and 
besides various other conclusions, “that there is the 
strongest reason for finding the affinitics of the civilised 
races of ancient America, not among the Turanian or 
Semitic, but among the Aryan or Indo-European families 
of the world.” This is rushing to a conclusion with a 
vengeance, and some of the more sober members of the 
congress had good reason to animadvert on the “haste 
to conclude” manifested by many of the Americanists, 
and the want of patience to wait for more light. An idea 
of the value of the “facts” on which Prof. Campbell 
builds his sweeping conclusions may be gathered trom 
the following extracts :—‘‘ Animal worship prevailed in 
Peru, and it is worthy of note that flies, called cusfi (a 
wotd of the same origin as the Semitic ecb, the Latin 
vespa, and the English wasf) were ottcred in sacrifice, 
thus recalling the Aaal-zebub of the PAzli-sheth.” “In 
Manco | tind the first monarch of universal history, the 
Kgyptian Mens, the Indian A7enz, the Greek .77nos, the 
Phrygian AZanis, the Lydian Afacon, the German Mannie, 
the Welsh Menev, the Chinese A/tug-t2, and the Algon- 
quin Manitou ”--and so on through endless ingenuities. Is 
not this comparative philology playing at “high jinks?” 
and is it not one more striking proof that to trust to lan- 
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guage alone in questions of ethnography is to trust to a 
chain of sand ? 

While the Baron de Bretton’s paper on the Origins of 
the Peoples of America contains some suggestions of 
value, it also, like the one just mentioned, is disfigured by 
many etymological fantasics. It is quite legitimate to 
try to show that America may have been in part peopled 
from Europe, but to base such a theory on arguments like 
the following makes one almost despair of the proyress 
of scientific method :—“ The first invaders from whom, 
according to the tradition of the Toltecs, that people were 
descended, were called Zuns, Dans (Danes!) Their 
god, Zvo¢7, strongly resembles linguistically the Greek 
theos, Latin deus,” &c. The temples of this god were 
called zescablz, “a word which comes from Greek ¢heos 
and Celtic ca-cas, house.” A god, Votan, is probably 
Iodin, and Thara, Thor-as Asa-thor. Aslan, the sup- 
posed original home of the Aztecs, is, according to Baron 
de Bretton, evidently Scandinavian Asa/land, country of 
the Ases, of the Astatics, of the Aztecs themselves. 
What answer can be made to such ctymolovical leger- 
demain ? 

The Abbé Petitot has been for many years a zealous 
missionary in the Athabasca-Mackenzie region of North 
America, and has made some valuable contributions to 
a knowledge of the geography of that region; not con- 
tent with this, however, he 1s cager through the medium 
of language to prove the unity of origin of the human 
race. He argues that because certain North American 
Indian words have a more or less distant resemblance to 
Chinese, Malay, Tamul, Hebrew, Greck, Latin, Japanese, 
German, English, c., therefore all these aredescended from 
one common stock. We shall vive only one specimen of 
the Abbée’s easy-going comparisons : English each, he 
tells us, is the same word as Hebrew 7sch. He gives 
pages of this sort of thing. It is easily done; any 
ignoramus with the dictionary of a dozen different lan- 
guages before him could do it. The “ Tower of Babel” 
is the Abbe’s starting-point in tracing the diversities of 
human speech. 

It scems to us a pity that the reputation of an interna- 
tional congress that might do much good should be 
endangered by puerilities such as those we have referred 
to. We hope that in this their first meeting the froth has 
come to the surface, and that in future neetings means 
will be taken to prevent middle-age word-puzzles being 
foisted on the congress. 

The two volumes, however, contain some papers of rea] 
value ; these we have space only to name. Prof. Luciano 
Cordeiro’s (of Coimbra) paper on the part taken by the 
Tortuguese in the discovery of America is of considerable 
interest, and shows great research. A paper by M. Paul 
Broca on two serics of crania from ancient Indian 
sepulchres in the neighbourhood of Bogota is a model oi 
careful observation and reasoning. M. J. Ballet, of Gua- 
daloupe, has a long memoir on the Carbs, full of infor- 
mation. A paper by M. Julien Vinson on the Basque 
language and the American languages is able and 
scholarly and cautious. He shows that in structure and 
grammar they have many points of resemblance, but that 
on this ground there is no reason whatever for concluding 
that they or their speakers have a common origin. Other 
papers of value are Dr. Cornilliac’s on the Anthropolo,y 
of the Antilles, Mr. Francis A. Allen’s on the Origin of 
the Primitive Civilisation of the New World, an elaborate 
paper, the result of great research, and M. Oscar Com«t- 
tant’s paper on music in America before the discovery of 
Columbus. 

On the whole, we cannot think that these two volumcs 
show that this International Congress of Americanists 
has done much in furtherance of the object for which it 
met, and we shall look with interest for the results of the 
second congress, which will meet at Luxembourg in 
September, 1877. 
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OUR ASTRONOJUCAL COLUILN 


THE TOTAL SOLAR EcLipsk OF 1882, May 17.—The 
following elements of this eclipse depend upon the lunar 
tables of Dainviseau and the solar tables of Carlini, and 
are therefore not intended to ke used in a calculation of 
the precise circumstances for any place. They will, never- 
thelcss, serve to afford a better idea of the charactcr of 
the eclipse near the central track than can be obtained 
from Hallaschka’s mag in his Llementa Helipsium, where 
by an error of calculation the cclipse is shown droadly 


annular. 
Conjunction in k.A., 1852, May 16, at 19h, 42m, 25s. G.M.T. 


53 56 53°3 


Moon’s howly motion in k. A. re 30 Ty 4 
Sun’s ‘3 5 es 2 25°60 
Moon’s declination Ig 35 41'9N. 
Sun’s y a Zale 19 19 42°0N. 
Moon’s hourly motion in decl. Ae 30 14°4 N. 
Sun’s ae ‘i a ie a 2 280N. 
Moon’s horizontal parallax... se 58 15°] 
Sun’s ~ ‘3 Ps sts S:8 
Moon’s true semi-diamcte: —... es 15 52°4 
Sun’s . “8 es es 15 45°8 


The cquation of time is 3m. 50s., subtractive from 
apparent, and the sideieal time at mean noon, May 17, 
3h. fom. 19 2s. 

Instead, thercfore, of being broadly annular, the eclipse 
will be narrowly total on the central belt. 

h. om a8 
Contral cclipse begins 17 55°0 inJ.ong, 3 20 W., Lat 

noon ” 63 a7 Ties 9 
2120'S ,, Eaoc2) Mig is 


10 32 N: 
35 27 N. 
2517N, 


be 93 at 


99 1? ends 


The eclipse is total in Upper Egypt and the Peninsula 
of Sinal, points on the central line being 32° 25% J., 26° 
57 N.jand 34°23 1h, 27°57 N. 

These elements also give totality for about twenty 
seconds at Shanghar: middle at 5h. 21°2m., local mean 
time, sun’s altitude, 17. 


COMETS OF 1847.—In the last number of the /5/70- 
nemishe Nachitihten, yr. Schur, of the Observatory at 
Strasburg, has givcn definitive parabolic cleinents for the 
comet discovered by Schweizer at Moscow, on Aug. 31, 
and last seen at Pulkowa on Nov, 28—an isolated obser- 
vation, Edhptical elements had been assigned to this 
body, but the more complete computation by Dr. Schur 
shows that there is no sensible deviation from the 
parabola, 

Greatcr intcrest attaches to another comet of the same 
year—that detected on July 20, by Biorsen at Altona, 
which was observed by Kumker till Sept. 12, The 
observations can hardly yet be considered as having been 
thoroughly discussed, though it may be presumed that 
I)’Arrest used the last Hamburg observation in calcu- 
lating his second ellipse (cist, Mack., No. 662), and Dr. 
Gould investigated elements with the whole, or nearly 
the whole, of the observations before him. 

D’Arrest, by his second calculation, found the period 
seventy-five years; Dr. Gould gave eighty-one years ; 
hence this comet has been considered to form one of the 
singular group which appear to revolve in something less 
than the period of Uranus ; it must, however, at present 
be regarded as the least certain of the number, with 
respect to length of revolution. It presents a case where, 
as Dr. Gould remarks, very small changes in the funda- 
mental places, even the slight change of the parallax due 
to more accurate determination of the comet’s distance 
a ea to change materially the form of the result- 

or d the period deduced.” His final clements 
exhibit a decided preponderance of sign in the errors when 
compared with the August observations, though he ap- 
pears to have Suspected the cause to have been mainly 
the difficulty attending exact computation from the ele- 
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ments in such acaise. The obser uiens will be found in 
a collective form in his paper concluded in vol. i, No. 1y 
of the Astronomical Founal -» periodical, by the way, 
of which it is difficult now to procure complete sets. The 
greater number are also found in Asdrononische Nacl- 
richten, vol. xxvi. D’Arrest furnishes no particulars 
of his second calculation, but pives the elements the 
prefercnce over his first set, in which the period of 1evo- 
lution was considerably longer. 

A further calculation may possibly lead to a more de- 
finitive value for the major axis; at present it a»ypears 
that when the comet is re-discovered it is likely to be by 
accident rather than from any approximate knowledge of 
the epoch of ensuing perihelion passage and organised 
search. 

A still more woithy matter of investigation, however, is 
the orbit of Olbers’ Comet of 1515, due, according to 
Bessel, in less than cleven years. It 1s prettv certain that, 
with the introduction of improved solar tables and star- 
places for new reduction of such original obser ations as 
we possess, the fundamental positions might furnish a 
still more reliable orbit for 1815, while the re-calculation 
of the peiturbations from more exact values of the masses 
than were at DBessel’s command, may Icad to a nearer 
deternnnation of the time of next perhclion passage, 
which he has fixed to 1887, February 9. 


LRENCIT ASSOCLATION £0R THE ADVANCE- 
MENT OF SCIENCE 


THIS ycar's Congress was opened at the Hotel de 
Ville, Clermont, on Friday, August 18, under the 
presidency of Prof. Dumas, the well-known chemist and 
the perpetual secretary of the Academy of Sciences. M. 
lJumas praiscd in wann terms the spirit of individual initia- 
tive so largely developed in I.ngland, and he compared the 
Dritish Association with her younger sister, the French 
Association. Ile spoke in high terms of Inglish men of 
science, and referred to the Iahtbiuon of 1851, and the 
important results which have followed it in the develop- 
ment of permanent scientific institutions in England. 
M. Dumas acknowledged the zeal of the French Govern- 
ment in helping science, and he showed that science must 
be promoted not only by benevolent and intelligent ind1- 
viduals, but also by the State. He, in eloquent terms, 
presented to the assembly the testimony of his long-con- 
tinued labours extending over a period of inore than sixty 
years, as a proof that science was conducive only to 
happiness. He advised men of science not to aincddle 
cither with theology or with philosophy, but to leave all 
questions in these iegions in the hands of theologians and 
philosophers. ‘The province open to science is large 
cnough to give every satisfaction to the widest ain)ition, 

‘The address was received with enthusiasm. ‘The mayor 
of Clermont, M. Momnicr, . barrister by profession, de- 
livered a very sensible address, making allusion to the so- 
called “grands jours d’Auvergne,” when many centurics 
ago legislators held their meetings in the very place where 
a parliament of scicnce was thcn assembled. He said, 
moreover, that science, which was ignored in those days, 
was supposed now to have the duty of ruling the rulers of 
mankind. 

M. Cornu then addressed the assembly on the preschit 
condition of the Association, which is cminently satis- 
factory. One of the most important announcements he 
had to make was that the Association, since its last meet- 
ing, has been recognised by Government as “of public 
utility,” which is equivalent to the granting of a charter 
in England, and which will not only be of advantage to 
the Association, but, we believe, will enable the Associa- 
tion to be of greater benefit both to I’rance and to science, 
‘To celebrate this episode in its history, M. d’Eichthal, to 
whose efforts it was largely owing that the privilege was 
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conferred, has presented the Association with a gift of 
10,000 francs. ‘The Association has been able to distri- 
bute assistance to those engaged in scientific research to 
the extent of 7,000 francs during the past year; of this 
sum 5,000 francs was accorded to Dr. Janssen as a con- 
tribution to the expenses of his recent voyages, and 2,000 
francs to M. Chapelas-Coulvier-Gravicr, to enable him to 
continue his researches on shooting stars. M. Cornu 
referred to the great importance of the )uy-de-Déme 
Observatory, of which we have frequently spoken, and 
the formal opening of which had been deferred in antici- 
pation of the present mcecting. He concluded by eloquently 
urging the Association to continue to be animated by the 
spirit in which it was beyun in the days of France's sore 
distress, to keep free from all party spirit, and to seck to 
be spoken of only and always as the friend of science and 
of the country. 

The treasurer, M. Masson, gave an account of the 
state of the funds, which is very satisfactory. The Asso- 
ciation is prosperous, numbering 2,200 members, including 
200 ladies. The reccipts for the Nantes meeting were 
ereater by 40o/, than the expenses. The funds of the 
Association amount this year to 7,000/. 

In the evening a reception was hcld at the Hotel de Ville 
by the mayor, which was perfectly successful. 

On Saturday, at two o'clock, the several sections met 
to appoint their officers. Among the strangers present 
were Lord Houghton, Dr. Gladstone, the Rev. 5. J. Perry, 
Mr. Eaton, Prof. Boyd Dawkins, and several other 
Jinglishmen. 

M. de Mortillet, the sub-director of St. Germains 
Museum, has been nominated the president of the section 
of Anthropology. He delivered an address on the origin 
of superstitions. Heshowcd that the present superstitions 
must be mostly connected with old Celtic populations.— M. 
Tchebycheff, the Russian geometer, bas been appointed 
president of the Section of Mathematics. M. Tchcbychetf 
exhibited a machine for performing addition and sub- 
traction with extraordinary rapidity—M. de Lucas pre- 
sented the designs for the construction of a machine 
intended for the fabrication of prime numbers. 

The places of interest in and around Clermont are 
open to the inspection of the members of the Congress, 
as is the case at meetings of the British Association, 
consequently the Sunday excursions have been numerous 
and highly attractive. The prehistoric archwologists 
visited the palxolithic habitations recently discovered at 
Issoire. A pleasure trip was made to Vichy, and a large 
numbcr of members went to Thiers, The excursionists 
to Vichy were welcomed by the Mayor, Dr. Cornil. Among 
the toasts proposed was that of Lord Houghton, as a Vice- 
President of the British Association, who made a suitable 
reply. ; 

tn the city of Clermont are located the celebrated in- 
crusting fountains, which convert into stone, wood and 
even animals. A rich collection of specimens has been 
opened for inspection, and will be visited officially by the 
Section of Geology this week. 

An incident has occurred which created a little 
sensation. The members were assembled in a gencral 
meeting to hear a lecture on the mountains of Auvergne, 
when an intimation was received that the lecturer had 
been taken ill. M. Claude Bernard, the well-known physio- 
logist who was present, was therefore invited to deliver 
an address. He lectured on the sensibility of plants, a 
subject which he has been investigating. 














SCIENCE IN GERMANY 
(From a German Correspondent) 


W. SIEMENS has recently endeavoured to determine 
* the velocity of propagation of eee! in suspended 
wires. His method of observation consists in the employment 
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of two insulated Leyden jars (ur two charge tables), the outer 
coats of which are metallically connected together. The inner 
coating of one jar is directly connected by a short wire with a 
metallic point; that of the other is also connected with this 
point, but by a long circuit Ime. Opposite the point stands a 
rotating metallic cylinder connected with earth. When the outer 
coats of the jars are connected with eaith, the electricity of the 
inner coating of both jars at that moment becomes frec, and is 
discharged through the point and the rotating cylinder to earth. 
If the rotation is sufficiently rapid, and the line long enough, 
there are produced on the smoked cylinder two marks with an 
interval between them, whi h is the measure of the time the 
electricity took to pass through the wire line from the jar to the 
point. This arrangement was also modified by placing two 
points, inotead of one, oposite the metallic cylinder ; the one 
beingr connected directly with one jar, the other by the Ine with 
the othe: jar. A discharge of the jars was first obtained while 
the cylinder was at rest, and then the discharge was made with 
the rotating cylinder. 

M. Siemens thought at first that the velocity of propagation of 
clectricity must be proportional to the specific conductivity of the 
material. In discharge of a jar through a caoutchouc tube filled 
with water, or through a wet thread, no time difference could be 
perceived between the mark of the direct discharge, and that of 
the first partial discharge through the Iquid. It was the same 
with discharge of the jur through a strong caoutchuuc tube, 100 
feet long, and 20 mm. clear diameter, which was filled with zinc 
vitiiol solution. Now, since a difference of five millionths of a 
second might be distinctly perceived, it is thus proved that the 
velocity of electricity in liquids must be oc S00 yeogiaphical 
miles per second, As the conductivity of copper is at least 200 
million times vreater than that of the zine vitiiol solution, the 
velocity of electricity in copper must be at least 160,000 geopra- 
phical miles if the 5; ecific conductivity were synonymous with 
the velocity of electricity. 

From expaiments with longer telugraph lines it: appeared 
that the propagation of electricity in conductors occurs wilh 
a determinate velocity independent of the length of the con- 
ductor ; this is, in iron wires, between 30,0co and 35,000 
geographical miles per second. (The length of the line 
was m one case 25°36 kilometres, in others 23°37 and 7°35 
kilometzes. ) 

M. Siemens proposes to make similar experiments with a 
copper circuit in order to decide, by direct experiment, the ques- 
tion whether the velocity of electricity depends on the nature of 
the metalhe conductor or not. From the experiments made with 
the caoutchouc tube filled with zine vitriol solution, he considets 
the latter the more probable. We may further :emark that Prof. 
Kirchhoff (in establishing Weber’s fundamental law for the 
motion of electricity) already previously obtained the number, 
21,000 miles, for the velocity of electricity In conductors, and at 
the same time came to the result, that this velocity must be 
equally great in all conductors. Siemens’s measuicnicnts come 
much nearer to Kirchhoff’s valucs than to that obtained by 
Wheatstone, viz., 61,yo0o geographical inies, Ss. W. 
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GLNMAN EXPEDITION TO STRERLI! 


S a sketch of the present state of Cential and Northen 
Asia, it may perhaps not be uninteresting to our readers 
to have laid before them the following extract from a letter 
written by Dr, Finsch, who, together with Jor, Brehin and 
Count Waldburg-Zeil, is at present engaged in the scientific ex- 
ploration of Southern Siberia, under the auspices of the German 
Arctic Society, The letter dates from Lepsa, near the Bal- 
kash-lake, May 13. 

“We started for Lepsa on May 3, and camped the first night 
in ‘yuts ’—tents—ready for us at the foot of the Arkat Moun- 
tains. The yurt destined for our own use was splendidly deco- 
rated [for, thanks to the orders of the Czar, the travellers found 
at each station everything requisite for their comfort and the 
prosecution of their journey ready for them ; in addition they 
were always accompanied by a picket of Cossacks, who had to 
provide horses for them, and to see them safely from station 
to station. ] ; 

“Many Kirghiz chiefs, dressed in their picturesque attire, 
were awaiting our arrival, and we found a repast of pillaf, lamb, 
and kumis, ready for us. The Arkat Mountains are a mass of 


Aug. 245 1876 | 


bare, giotesque-looking rocks of granite, about 1,000 feet high, 
It is a solemn sight to see them gradually rise before your eyes 
out of the vast treeless steppe. Numbers of Argali were seen 
running on the mountains, and we proposed for the next day an 
Argali-hunt. The hunting party offered a strange picture on 
the next moining ; there were fifty NKirghiz chicfs on horseback, 
many of them holding golden eagles on their hands, These 
birds are trained here to catch the wolf and the fox, and they 
acquit themselves excellently of their tash, except in spring, 
when, their minds being taken up by love-thoughts, they are 
unfit for woik. It is wonderful to sec how the Argali dash along 
the 10cks, and the young ones as quick, or perhaps still quicker, 
than the others. Several Argali and Argali kids were killed ; 
we saw also a wolf, but failed to hill him. On the next day was 
a race of the Kirghiz boys; they rode 20 versts in 54 minutes. 
After that there was a wrestling match. The Kirghiy formed 
two divisions, each having its champion, who, dressed in shirt 
and drawers, was ready for the match. They stood with their 
shoulders to.ether, and tried to throw each other down by seiz- 
ing each other’s girdle. The combatants were fine, muscular 
fellows. ‘They showed also some equestrian feats, such as riding 
at full gallop standing. At al out seven o’clock we cuntinued 
our journey, and arrived the neat morning in Sergiopol, for- 
merly called Ajacus, a small town of about 1,000 inhabitants. 
The road to Scrgiopol lead, altogether through the steppe, which 
fiom time to time 1s covercd with small mountain-ranges ; on 
the last station before Sergiopol we saw for the first time the 
snowy tops of the Targahbatal. 

* Intcrspersed everywhere through the steppe are the yurts and 
pecultar tomb, of the Kughiz, whose herds wandering over the 
steppe help to an mate it. The town hes in a treeless plain ; 
before reaching 1 we were 1eceived by a picket of Cossacks in 
their gala-unioim, who conducted us to our quuters, Tere we 
were welcomed by the district chief, Col. Friedrichs, who for ten 
days bad awaited us in Sergiopol. Here we obtaingd some fine 
specimens ol fishes from the Balkhash-lake, and we continued our 
road accompamed by Mr. Paul, a German telegiaph official, 
and the commander of the town, Major Volitzhy. The line of 
Cossacks is here atan end. From time to time there is a mise- 
rable mud hut called ‘* picket,” where Cos acks ought to be. 
Jloises aie venerally to be had there, velucles but seldom. Our 
ruad Jed us always through the steppe, which began to show a 
white sty incrustation, and which everywhere is bordered in the 
most picturesque manner by the Tarbapatai  Allaloug the road 
we were accompamed byfCossackhs and chief. of the Kirghiz. 
Wetook ou first station on the banks of the Natrakol, where we 
hada splendid view of the Tarbapatal and the more distant snowy 
hemwhtyof the Ala‘Tau, inthe south.  Tcre we found new spect- 
mons of the fauna of the steppe; the sandpiper, the eastern 
turtledove (77 far ge/asics), the white-throatcd lark of the Alps, 
the grey-headed wagtail During the night we heard a strange 
cry, and found it to proceed fiom a frog, of which we obtained a 
specimen. Dectles were very scarce im the steppe, nor did we see 
any butterflics ; perhapsit was sull toocold. Our tea gets worse 
and worse, as now the water contains more and more salt ; our 
principal beverage is, thercfure, kumis, which, after all, is not so 
bad ; it tastes a httle sour, like buttermilk, and has a strange smell 
and after-taste. The major and Mr. Paul remained behind in 
Karakol, and so did our baggage cart, therctore our baggage had 
now to be carricd by three camels. Behind Karakol are the first 
Kirghiz who cultivate the soil; they grow wheat in vast fields, 
lrigating them by damming the river, and turning over the fertile 
soil with a miserable plough that penetrates only to a depth 
of afew inches. The labourers were surrounded by numbers 
Of Larus ridibundus. The first 12-15 versts we had to ride, 
because, from this forward, only the wild horses of the 
Steppe were to be had, which up to this time had never seen 
a vehicle. It was most interesting to see the wild animals 
hainessed to the tarantassa ; five fellows had at times enough to 
do to hold a single horse, and then off we went with shouts and 
blows, away like the wild huntsman in the story-book. As long 
as the vehicle held together everything went on well, but very 
often traces and reins broke at the first start. The steppe is 
Ae With rhubarb, hemlock, and spirzea just beginning to 
ile ee ove alkali earth begins the ground was bare, and 
ee ee pana grew there had a grey, sombre colour. We 
s 1€ great and little bustard, also many kites, and 
here and there a golden eagle—kulans (wild horses) and antelopes 
(saigas) were not seen. On May 8 we entered upon the genuine 
salt steppe, and our horses sank up to their fetlocks in soil 


‘about midnight. 
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covered with a crust of white salt. The dust was avful. our 
way led through immense beds of reeds, and we found ourselves 
most probably in the dry bed of the like Ala Kul. At night 
we reached the banks of the actual lake fiom the west side. At 
first there is nothing but a dense mass of reeds, only here and 
there is a narrow strait visible. Many geese, ducks, and swans 
were heard ; we obtained here a specimen of the land tortoise. 
The next day we continued our road on the south side. It was 
very hot, and splendid mirages were dancing in the air; Our way 
led continually through the salt steppe; the lake was mostly 
covered by reeds ; only at two places was it tobe seen. In the 
afternoon we reached a camp of yurts situated at the foot of a 
hill on the south side of the lake. The scenery before us was 
splendid ; in the foreground the vast surface of the Jake of a 
greyish blue borlered in the background by the Tarbagatai, and 
behind it rose the snowy summits of the Ala Tau. Numbets of 
birds are at the lake, innumerable prey geese with their young 
ones, ducks, swans, grey cranes, gulls, amonyst these the beau- 
tiful grey fisher-gull (Aarus wAdhyetus). ‘The waterfowl were 
unfortunately very shy and scarcely to be approached. Near 
the lake on the steppe we found for the first tume rose-stulinys 
(ANosenstaare) and black-headed wagtails, amongst these some 
with white eye stripes, and a peculiar lark. We did not obtam 
any specimen of the rced-pipers, because shooting was impossible 
among the dense reeds. I got all the Nirghiz to help me to 
collect, and so we obtained beetles and two varieties of Itaid, 
one most interesting, a hind of gecko, with pink and blue spots. 
It was very hot, 79° F. in the shade, and many gnats apneared. 
After having made a snall raft out of the trunks of tree, we 
went fishing and cauvht many fishes, but only three to four 
var.cties, all unknown to me, most interesting, and by no 
means belonging to the L.utopean kinds, with the exceptior 
of asort of Cobitis. There was a peculiar tish about 2 feet long 
called Mariaka, and sud to be poisonous, Lut we tasted it and 
found it quite palatable. lor two days we remained near the 
lake, living in a yurt belonging to the Sultan Abin Dait, who 
traces his pedigice from Jenghis Khan, anl belongs to the 
“nobility sf the white bone” ; he possesses 2,000 yurts im his 
dominions. We collected many plants and some snails near the 
Ala Kul, and took samples of the soil, salt and water. We 
continued our road, passing through the steppe, onward to the 
Ala Tau, at the foot of which we took a might’s rest in a yurt, 
whence we saw many Kirghisian tombs of unburnt bricks. ‘The 
next day we were obliged to ride, because one of the horses 
objected altogether to be harnessed, and the others ran away with 
the velicle. Afler some time, however, they became quieter, 
and we could agai pet into the velucle. Meanwhile, the ten- 
perature had changed 5 it was very clilly ; we were cold in 
spite of the furs, and happy to reach another yuit camp at 
The roal was scarecly perceptible; tle 
Cossacks had to hold the carriage with ropes, and we heard con- 
tinually the cry of “derschdi,” z¢. hold fast. Dr. Brehm had 
an upset, On the next morning our road lei through the green 
steppe intersperscd with many ‘*Auls” of the Nuyphiz, whose 
herds, consisting chiefly of goats and fat-tailed sheep, were 
pasturing here and there, In the south the steppe was bordered 
by green hillocks, with masses of red outcroppiug rocks ; m the 
west by bare sand hills, in the north and east by a higher range 
of mountains, covered with fresh-fallen snow, behicd which rose 
the high summits of the Ala Tau. And on we went more into 
the mountains. We passed over the river Pschindschilla, 
where red bole is to be found, and then on without interruption 
through ravines and over mountains, on through the green but 
treeless landscape. We collected magnificent wild, red peonies, 
blue campanulas, and other plants ; and here we saw for the first 
time the bee-cater. At length we saw Lepsa before us in the 
plain, surrounded by green but bare mountains ; except i the 
south where they were covered with trees, behind which rose the 
picturesque peaks and cones of the Ala Tau, half their height 
covered with snow. Jepsa has nearly 3,000 inhabitants, con- 
sisting mostly of Cossacks and Tartars. Some hirghiz live 
near. Jsroad streets planted with birch trees run through the 
town and give it a pleasant appearance. The houses are nearly 
all small and built of wood. Besides the Cossacks there is a 
regular battery stationed there. The town was found.d since the 
conquest of ‘lurkestan, and is growing rapidly. _ The Cossacks 
cultivate the ground and kcep bees ; the honey is very fine, and 
cuts like laid. We live very comfortably in the house of a nch 
Cossack, who possesses 2,000 hives, and only regret that we 


have to Jeave so soon.” 
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Mio] Woftta has been app ited Lrofessn ct (ic To, y m 
the koyal School of Mine in sauce? sua to Prof Ivam ww, who 
resimnecd ome time since Maio Judd his bees 2% yrcat con 
tributcr to ou priges and hia alic dytu nor vayh byl cm 
the fcld of origmal ,colone ud a cuch | Wb apy omtimem 
Trof WKamsays successo must me univcrsal satr fetion 

Pro1 hawssy hisb ence Hed vo aytoGibrdtutoicy nt on 
the water supply there , his] Ince ws adee urer at the bittish Asso 
ciation will be tiuken Py Laof Put 

Mn Joviti Tornitt, a me t promism voung 7 hysicast, 
diel in New Vo then fune ti, accel 2, years In the Foly 
techuic Tnstitutes fF Llroy md Ilebolen, he bo 1 tha carly 
developed avery remark ublc genius in the dep iament of ipphe 1 
scicnce This studies bad Jed lim, vith grea ucces into 
onzmal investi wicns of hei as a feice m nituic, md his 
thorough ml accurte and andep onder t rcseuches im thi due 
tion had attr cicd the fiveurade re see of the ficulties un ler 
whom he stuliel Tle ittaincd to such impcitan ie uls 1 
wait found worthy ¢f public nonce, and he was cog © tain the 
picprration and pullicition of anonpind work cn the Dynamics 
of Ileat, with the appr val of Ins yt fe ors This enthusta m 
diank up his spints, ant uttaly eshoustel his phy ical force 


J cfore he ww awue, be was in the alvancel tye cf non 
curable disease, ind whic labour n to put ho work thi uch 
the pressat Cambrid.c he wi proniucelley tlre ve Vis 


vely rare ittan ments andhs cxtia rn dinay pronuemilet dict 
reseuch, hid tcen breulht to the notice ct the y Pn If 4) as 
L niversity at 1 ltimon, and the ly aftar his Teuth only too late 
for his nolle unlntion came the certifi ate from the heal of 
the univer ity appomting him tov fellewshyp ta that ras itu ion 
As vlecturcr m the dey urtment of his sj) ecru and suc ful 
stuly he hid become funtha wih the be t bicnch atl Ger nan 
works in modamn science, ant bi aciruy, and yt everan c, 
and thirst for knowled, , .we him pronase of a very cinincnt 
jutue We lcheve that there 1s zo d srounl for hopin, thit 
Mi Pomer’s woth on th rmedyninics may b- foun! te have 
been sufficiently aavanced Lefore bis death to be stl a valuvble 
contnbation to science A vcry touching letter fiom 1 relative 
stitcs that “fhe bewced his 7 hysicians to J cep tim alive ju t to 
finish his book, ana then he wou d be willing to go’ 


Lun Britth andthe Camliimn Arch cologicul As ocitions 
held then Annual ( ongresses last week, the former in Cornw ul 
and the lattcr am south Wales ‘The members of the former 
were occupied mainly with visits to the vanous uchitccturu 
remains in which Cornwall is so rich, and es; ccially to the 
localitics which aire identified with the Arthurian le,ends = Mr 
WC Lorlase exhibited on Sunday afternoon to a laige number 
of the members, Ins valuable collection of olyects ot prehistoric 
and antiquazian interest On Monday 1 visit was j 1d to St 
Just, in the neighbourhood of ITands Ind, and on the road 
thither, a number of Cromlechs and an old Inll castle were 
visited The meeting, during which 1 considerable number of 
antiquarian pipers we1e read, was brousht to1 close on Tuesday 
In the latter, which was opened at Abergavenny, the President 
was Dr E. A I reemin, who gave 1 valuable raddiess on the im 
portance of Welsh history, referring to the fact that there 1s no 
really good history of Wales, and urging upon the Association 
the advisability of a competent member at once undertiking to 
The members visited several places in the 


supply the want 
Both Congresses seem 


neighbourhood of architectural interest, 
to have been su cessful 

THERE seems to be some doubt about the Social Science Con 
gress meeting this year in J iverpool, on account of the difficulty 
in finding 1 building lirge cnou,h tu contain the many objccts 
which st 15 intended to exhibit 
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een een enreces 





Litt Stati tical Congres pens at buda-Pesth on Sept 1 A 
Con ices of Arch volo y and Anthropology will als» be held at 
fidvlethin the b 11 a,¢cf September A propositicn will 
be di cus d for maling the Pierch linjuve the only one to be 
used it such mtemnavioni mectin 5 


bit w5th motu cf the 4 wie A soctiuion for the Ad- 
Vincoment of Scionee C mmenced at buffalo, NY, yesterdry 


Litt Univcisity of Gy ul, Sweten, will, ay the A aw Sa a- 
f/m, cel nate next you, nm cptember, the 4ooth anniversary 


of its foun dati on 


Tui Miludog We é 9 ate that the Spanish Gevein 
ment his app inted tcoummist n to nu pune into the situation 
and the iesoures of th Phiyppme tshind A botanst will 
“ccomprny the expedition fir the purpo ¢ of rey citings on the 
nutre of the floraof the intern a tac caxteut of the forests, Ac 
fhe Commisit n will exphac ¢ refully the whole group, im 
oider to prepue Un yon ou darge eedle Lhe mecuntam chains 
will Pe the object of specrubiny stigtte a the har lit cf ul the 
stent ponts will be de cimine? with the grcitest precision 
Lhe otficers of the expe ith nowill falco un te und make observa 
tions for the purpose of picpanny eccmylcte monogiiph of all 
the 1 lan ls explored 


lit number of v sito: tothe Pou Collection of Seicntfie 
Ap, ue tus dummy, the weck endings August 19 wasas follows — 


Monilay 2710 Luesdi, 2,180 Welne di, 50, Lhurnsdyy, 
270 Litly, 2S Srturdiy, 5,-50, total, 8 g1S 
Mio bk A Dirt oy, writin to duc lays Zam sim reterence 


toth yrope uUtollowuy th Joa 2a e showsthit uch vec e 
woul! be quite wunton Te tates tha he ha ya ved by vared 
winbeaict expermment , that Ty cov my th ship ti hdy vita 
aoshect of canvas verveg be | would b formed, from which 
an pumps could easily oxy el the water, ui tthe ship would rccover 
ha} uey ney uidinstantly use unt tlw futon, fro athe cay ere 
ment de cibed }y Mi Dillon the t apt ou ht to be made, 
and that, to, with the oreite t hoy e of success 


A GENEEAT Mecting of the Mineralogical Society of Gre it 
Buitun and Trelan t will be helt ut Gliussow on the afternoon of 
Wednesliy, Sept 6, after the mecting of the General Com- 
mi tee of the Bruitish As ociatr nn The exact time and 1 lace 
will be posted up in the British Associ uton Kecey tion Rooms 
The char will be tude by Prof M Lorster Weddk, MD, 
1RGos_ All papers mtended to be 1c1d should be forwa1i Icd 
to M: J i Collins, at 57, Lemon Surect, J1uio, Cornwall, not 
later thin Saturday, Sept 2 


FRroM the = Kcport of the Manchester an! Salford Samtary 
Associition for 15,5, we observe that this influentiil book con- 
tinucs in full activity the go d work it has long done in pro- 
moting pullic interests The pollution of rivers, hospital 
accommodation, and the contiol of noxious vapcus, arc some of 
the subjects aiccting the public health which have occupied the 
Associition during the year ‘Three of the winter lectures, vis , 
those on the causes reducing the effects of sanitary reform, on 
the j rcservition of hcalth, and on the seeds of disease, have been 
pubhshcd at a penny each, and tracts on such subjects a5 ty phoid 
and scarlet fevers, vaccmation, ycrsonal cle wliness, clothing, 
houses, and the feeding, clothing, and nursing of children, have 
been distributed to a large extent Put whit distinguishes this 
from ill other similar societies are the 1etuins of disease in public 
practice which are published weekly, no other statistics of the 
hind being published m the kingdom We earnestly hope 
that the Association will soon be in 1 position tu discuss the 
invaluable material they have now accumulated undci this head, 
and publish the results in the form of weckly averages for the 
different diseases, smc the important question of the relation of 
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weather to health cannot be satisfactorily handled, unless no 
only the number of deaths, but also the number of attacks, be 


known. 


IN the Z/anse for July 23, at p. 143, appears the fist of what 
promises to he an interesting serics of articles by Captain 
Nicjahr on the relation between the formation of clouds and the 
direction of the wind on the cuasts of Northern China and 
and Japan, between 28° and 42, lat. N., and 121° and 142' 
long, E.—a_ region peculiarly suitable for this practical in 
Inquiry, inasmuch as it lies between the continent of Asia and 
the expurse of the Pacific, and its southern portion is beside: 
within the region of the N.I. trade. Attention is more par 
ticularly diawn in this avticle to two disunet kinds of cumulu 
which suddenly appear in the form of a massive bark of cloud: 
in the western hovizon, and are rapidly dissolved as they diift 
eastward, disappearing before they sink to the eastern horizon. 
otten <vcn before they reach the zenith. These two kinds o 
cumulus, distinguished as wind-cloud and simple cumulus, diffe 
in their outlines, consistency, and height, m the ducction o 
their inotton and the mode of their formation, and there can 1x 
no doubt that thorough investigation of them would result in ne 
inconsidcrable advant ge to navization. We look forward wit! 
much interest for the contimuation of this discussion in futur 
numbers of the Z/awve. 


Tun Municipal Council of Par, has established a certificate 
for the pupils of inuniciyal schools; the examinations are pro- 
ceeding now wv Luxembowg. The number ot candidates is 


about 4,000. 


IN consequence of the appointinent of Mr. 1. ©. Miall to the 
Professorship of Biolucy in the Yorkshire College of Science, 
the office of Assistant-Secictary to the Leeds Philosophical and 
Literary Souicty is now vacant. Mr. kK. Keynolds, the Honorary 
Secretary of the Society, will, we believe, give every informatior 
to candidates for the post. Prof. Miall will still continue to act 
as general curator of the museun. 


IN connection with the ecneral introduction of the now cele- 
brated Liberian coffee plants into most of the coffee-producing 
counties, as notiecd by Di, ool in his recently issued 1eport 
on New Gardens, we may diaw attention to what our consul 
si.yo on the decrease of the production of coffee im ( aycnne, 
The hind thaie cultivated is the Mocha, which at one time was 
an important staple of the coluny, the country being especially 
adapted for its cultivation, This valuable product of Cayenne, 
although temporaily abandoned, is not lost to the world ; the 
trees continue tu thrive in a will state, and may be reclaimed 
haeadter. There are thousands of coffee trees interspeised in 
the forests of the inhabituble pait of the colony which have 
been abandoned for years, They attain a height of about fftcen 
or sixtecn feet, with a circumference, a few feet from the ground, 
of thirty inches ; they are sich in foliage, but do not bloom, 
The coffee tree also appears to be safe trom the ravages of in- 
sects, whereas many other trees suffer vitally from thus evil. 


THE “Ar sebnisse der Bevbachtungsslationen an den deutschen 
Awsten, 1875, published monthly, have been received. In their 
researches ito the physical peculiarities and fisheries of the 
North and Baltic Seas, the Ministerial Commission at Kiel con- 
tinue to carry out with vigour and ability the comprehensive 
system of observation established by them a few years ago, 
under which the physical data necessary for the solution of many 
questions aflecting the fisheries of these seas are being gradually 
accumulated These include physical observations at nincteen 
stations on the daily height of the water of the seas, their tem- 
perature, specific gravity, and currents, and the amount of cloud 
and direction and force of the wind ; very full meteorological 
observations at four stations ; and the details of the daily fish- 
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ings in each of the seven districts of the coasts. It might be 
suggested whether observations of daily maxima and minima of 
the temperature of the sea by thermometers continuously im- 
mersed, as suggested by Mr. Stevenson, and carried out by the 
Scottish Meteorological Socicty in similar inquiries, might not, 
from their great practical value, be added to their physical 
observations by the Commission at Kiel. 


AN account of the gevlogy, physical geography, and botany 
of the West Riding of Yorkshire, is now in course of prepara- 
tion, and will shortly be publisbed by subscription. The peolo- 
gical portion of the work will be undertaken by Mr. J. W. 
Davis, F.G.S. 3; Mr. F. Arnold Lees, F.L.S., will be 1espon- 
sible for the botany, while the division of physical geosiaphy 
will be a joint production of the two authors. In this last 
section, with the description of each locality, the flora of each 
area will be given. We belicve Mr. J. W. Davis, of Guicet- 
Jand, Talifas, will furnish particulars and reccive subscriptions. 


Tin. Mayor of Marseilles and the Piefect of Bouches du Rhone 
have signed a contract obliging the city to pay a yearly subvention 
of 15,000 francs to the Observatory, and to continue 77 ferfetuo 
the free grant of landsand buildings in the present site occupied 
by it. MM. Waddington will ask the Budget Commission for an 
enlarged credit. 


We are glad to notice the advent of a new Norwegian journal 
of science published at Christiania, and entitled Archie for 
Mathematih oe, Naturcidciskab, the editor being M. Albert Cam- 
mermeyer. The following are some of the articles contained in the 
first two numbers :- ‘* On the Ancient Norwegian Coasts,” by M. 
Sere 3 ‘6 On the Ijoids and Glaciers of Northern Greenland,” 
by Amund Ielland, who visited this country duiing the months 
of June, July, and August, 1875 ; a review by Worm Muller, of 
Malassez’s * La Numcration des Globules Rouges du Sang.” 
Besides these there are other papcrs on Geology and Meteor- 
ology. We wish every success to this new periodical. 


THt proposal to submerge a portion of North Africa by 
means of a canal from the Gulf of Gabes, letuing the water of 
the Mediterianean westwards over the lake region of Djerid, 
sceims from the facts detailed by MM. RKoudane and Dupuis to 
be not only a practicable, but also hkely to turn out a remune- 
rative undertaking. Owing to the comparatively small area it is 
proposed to submerge, the meteorvlogical changes which the 
submersion would occasion can only be slight, strictly local, and 
altogether benelicial in their general tendency—differing abso- 
lutely in all these respects from the metcorological changes which 
would result fiom the submersion of the western portion of the 
Sahara, proposed sume tune ago. From this latter project it 
would follow, owing to the great extent of the water surface 
which would thus overspread the Western Sahara, and its proximity 
to the Atlantic, that the present disposition of the lines of atmo- 
spheric pressure would be seriously altcied, a result necessarily 
attended with changes in the pievailing winds and currents of 
the North Atlantic, seriously affecting international interests in 
a manner which our present knowledge does not enable us in 
any way accurately to predict. But such an objection does not 
apply, as already stated, to the project of submerging the region 
of Dyerid. e 


Tu law for the International French Exhibition for 1878 has 
been voted Ly the Senate. M. krant/, the director, an cngineer, 
has established his offices at the Palais de I’Industrie, and sixteen 
pupils of the School of eaux Arts are executing building plans 
under his direction. The work of construction in the Champ de 
Mars is expected to begin almost immediately, 


ON July 26 the shock of an earthquake was felt at Grenada, 
he direction of the oscillations being north to south. As the 
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duration was only a few seconds no real damage has been 
recorded. 


AN interesting series of papers is commenced in the August part 
of the Gee, rafphual Magazine, giving Sketches of Life in Green- 
Jand, by a lady who was born and passed several years of her 
life in the country. The papers ate likely to show life in Green- 
land in somewhat new aspects. In the same number is a long 
and valuable letter from Dr. Beccari on New Guinea, dealing 
chiefly with its ethnology; he holds firmly to the opinion that 
the Papuans are a mixed people. Mr. IT. P. Malet contributes 
a paper on the S a-Level, and Mr. Ravenstein continues his 
paper on the Census of the British Isles. 


IN the last issucd number (May) of the a/Zedin of the French 
Geographical Society, is along and valuable Report on the 
Progress of the Geographical Sciences during the year 1875, by 
M. Ch. Maunoir. In the same number is the conclusion of M, 
De Sainte-Maiie’s Itmerary in Herzegovina, and the addiess of 
the President, Baron De La Roneiie Le Noury, at the last 
general meeting of the society. 


THE “concours gencral,” or competition between the pupils of 
the several colleges of Paris, is an old institution established by 
the University of Paris about thnty years bcfore the French 
revolution. In 1730 a Panisian dowreols, called Legendre, be- 
queathed to the Univers'ty a large sum of money under that con- 
dition, The University was put m possession only after a long 
law-suit instituted by the heirs, who wed insanity, but at last 
were defeated. A number of celebrated 2 7udaas have been 
successful candidates. This year the pra a’ honimur was taken 
by young Kemach, who for the ftust time since the ‘‘concows 
gencral”’ was established, took all the other prizes of his class. 
The success of the ‘concours general” for the colleges of Paris 
was so large that M. Duruy established in the last years of the 
Empire a competition for all provincial colleges, Paris and 
Versilles excepted. This year the most successful college was 
Grenoble, which took cight nominations. IJ.yons took only seven. 


SOME interesting particulars of the gicat rains which occurred 
in the north-east of Switzerland m the middle of June last are 
communicated by M. I. Zurcher to the Ludi tin Hhédomadaie of 
the Scientific Association of Irance. rom 8 p.m. of the 13th to 
the morning of the 14th the enormous quantity of 12°4 inches of 
rain fell at Zurich—a quantity greater than any monthly fall since 
the observations began in the end of 1863, the largest mouthly 
rainfall having been 14°3 inches during March, 1876. Owing to 
so unprecedentedly large a rainfall and the melting of the snows 
which occuried at the same time, Lal.e Constance 109e newly 
10 feet above its usual Jevel. Jt may also be noted that heavy 
rains have prevailed since the beginning of February, sv much 
so that on the morning of June 14, the amount collected, reckuned 
from the beginning of the year, was 45°67 inches, being neaily 
2 inches above the annual average rainfall of Zurich. Whence 
came the aqueous vapour which was discharged from the clouds 
in such deluges of rain on the night of June 13-14? 


IN the same number of the Balin Lebdomadaire it is stated 
that Dr. Grzygmala, of Podolia, in Kast Russia, where hydio- 
phobia is very prevalent, has successively treated, without a 
single failure, more than a hundred cases of hydrophobia with 
the leaves of XNanthinm spinosum. It is necessary that the 
remedy be applied shortly after the person has been bitten and 
before the symptoms of hydrophobia become manifest— the treat- 
ment consisting of 9} grains of the leaves of Xanthium in the 
form of a powder, thrice a day for three weeks, For animals 
the treatment is the same except that the dose is larger. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Spotted Eagle (Agzdla novia), European, 
presented by Mr, W. Prodham ; two Common Barn Owls (Strex 


NATURE 


[<lug. 24, 1876 


Hlammea), Vuropean, presented by Miss M. A. ITichs; a Ycllow- 
bellied Liothrix (Zzothrix /uteus) from India, presented by Mr, 
W. Prehn; a Common Cuckoo (Cyculus canoris), Muropean, 
yiesented by Mr, J. Paddy ; an Egyptian Vulture (Avophron pere- 
nofpterus) from Noth Africa, deposiiel; two White-crested 
Laughing Thrushes (Gaz afar letteolophus) from the Himalayas, 
a Sun Bittern (Harpy va Aedies) fiom South America; a Hawk’s- 
billed Tunde (Chilone wn’ricata) from the West Indies, pur- 
chased. 


SCIENTIFIC SERIALS 


Amerian Fournal of Nien cand Aik, July.—Vrof, Loomis 
here gives some interesting results obtained from observa- 
tions of the United States Signal Scrvice. Whenever an 
area of low barometer is formed in the United Statcs, 
there seems to be always an area of high barometer about 
1,200 miles tothe south-cast. The same thing was found 
to hold for the Atlantic Ocean and Kurope, the avela,se 
distance between the areas being here 1,700 miles, and the 
direction rather moe southerly. Areas of high pressure are 
probably formed from ain that is expelled from tho-e of low. 
Low barometer is gencrilly asseciated with high temperature, 5) 
we mht conclude that atemperiture above the mean in Iceland 
would be accompankd by one below the mean in Cyntral 
Lmope; this was verified. An unuwally high barometer in 
Central North America may Lethe result of storins 1,500 ur 2,000 
miles to the north-west. Prof. Toomis found the average forms 
of the isobars about an aver of maximum pressure, an oval wih 
major avis neatly double the minor. The forms about minima 
were nearly the swne 3 a. were al-o the directions of the major 
axes in both cues (NE). The rainfall is least when the 
pressure atthe centre of a stow is mereasing (or the stonn 
duninishing in mtenaity), meatest m the opposite casc. The 
stationaripess for several diys of storms near Nova Scotia or 
Newfoundland, seems due to unusual rainfall thar Prof 
Looms lastly furnishes data as to the course ant velocity of 
storms in tropical regions.--Prof Partlow has stulked a dise we 
which caused much loss of olive and orance crop, im Cah- 
fornia Jast summer, Ie says that though first att icting 
the eye by the pissence of a blick fungus, the diser.: 18 
not caused by it, but rather by the attack of some: merc, 
which deposits some gummy substance on the leaves and 
bark, or so wounds the trce as to cure some stichy exu iis 
tion on which the fungus especiuly thaives. ‘Phe fungus gtcatly 

tavates the troub’e, but in seching a remedy, il is neccesary 
to look further back. —Mr. Gilbert: gives a description of the 
Colorado Plateau Province as a field for pe dlogi al study 3 at 
offars valuable matter in an alvantazgeou,s manner—Drs. Blake 
and Genth describe a vanadium mica found on the western lope 
of the Sierra Nevada, and to which the name of Roscoc lite 15 
piven, in honour of Prof. Roscoe. Tt contains quite a large 
per-centage of vanadium (2016), which is present ay VyO)). 
This mica is found in the hanging will of a small quailty vein, 
the country rock being porphyry ; fine scales of gold occur bes 
tween the crystals.--We may futher m ntion 1 series of notices 
of recent American earthquakes (1874 76), by Prof. Rockwood. 
-—Mr. Grinnell des. ribes, m the Appenuls, a Crinoul from the 
Cretaccous formation of the West. 


Posed it's Annien der Physik und Chemic, No, 5, 1870.— 
Tn this number we have the first portions of two valuable papers 
on electrical subjects—one by M. Root on dielectite polarisation, 
the other by M. Wiedemann, on the laws of pas-age of electricity 
through gases. We shall return to these.—-M. Indlund passes 
under review some researches on what he had termed ga/cane 
capansion ; confirming and extending the observations of Streintz 
in reply to objections urged by Wiedemann against the results 
from which M. Edlund inferred that there was such expansion 
(distinguishable from that by heat). Irom the fact that it disap- 
pears pretty muchaccording to thesame laws asheut, the authorand 
M. Streintz supposed that it was caused by molecular oscillations 
which are gradually communicated to the surrounding medium ‘ 
and anything furthering this communication must so diminish 
said expansion, Now, M. Exner lately experimented by keep- 
ing the wire through which the current was sent, in cold water ; 
and the result was an entire disappearance of galvanic capansion, 
as might have been expected, but the phenomenon was not 
thereby proved (as M. Exner thought) to have no existence. —In 
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experimenting as to the influence of current strength, tempera- 
kure and concentration of solution, on the transference of ions, 
M. hirmis met with a peculiar regular arrangement of silver 
orystals in the platina dish of a silver voltameter. The result is best 
sbtained with a considcrable electromotive force. The intensity 
hould not excced a certain limit (not more than 0 25 mgr. of 
ilver being separated oul per square ctm. and minute). Che 
concentration of the solution should be between 5 and 10 per 
‘ent., and a positive electrode with sharp points should be used. 
The deposited strips appear 2s accumulations of moss-like 
lendrites, which, under the mucroscope, are found to he 
nade up of cubes and ostahedra.—In works which describe 
he process that occurs in scunding an open or closed pipe, 
t is usually repressntid that the air cuirent from the slit 
athe bottom, bieaking against the upper lip, imparts shocks to 
the ain column of the pipe, and these are the cause of the air- 
colunin being thrown into vibrations. MM. Sonreck, an organ- 
maker of Cologne, here quest-ois this hypothesis, and supposes 
instead a perdulum-like {o and fro motion of the blast-current, 
which has the widest amplitude at the edge of the upper lip, ts 
dependent on the clasticity of the air-column of the pipe and the 
pressure of the cuter air, and so is subject to the laws of vibra- 
tion of the air-column, Ile explains the process in some detail, 
und some intercsting forms of experiment are described. Tor 
complete determination of any colour it is necessary to know thice 
things, viz, the colour-tone, purity, and brightness, ‘The first is 
found by ascertaining that spectral colour by whose mixtuwie with 
white the colour in question is had. M. von Bezold de-cnbes 
two methods of doing so simply and without trouble. They are 
closely related to a plan sugvested by Vierordt for producing 
mixtires of pigment and spectral colours. —M. Giescler de- 
scribes a simple apparatus for measuring small intervals of time 
by a determination of the time of fall of a freely-fallune body.— 
We further note papers on the specific heat of cermum, lan- 
thanum, and di tym, by M. Hillebrand ; and on experiments 
on the clectro-motive forees induced in unclosed circuits through 
motion, by M, Telmholts. 


THE curient number of the 747s commences with a paper Ly 
Prof. Newton and Mi, Vdward Newton on the Vsittaci of the 
Mascarene Islands, in which the Seychellian Za/eornes ward? is 
figured, and the species peculiar to each of the islands are de- 
scribed, four of the aight being extinct, one barely surviving, and 
the remainder diminishing in number Mi. HT. Seebobm and 
Mr. J. A. Hfarvie Brown continue their notes on the buds of the 
Lower Vetchora, figuring the epys of Zemia minuta fiom 
Dvoink,.—Mr. 1). Gi. Elliot in his notes on the Throchilidae dis- 
cusses the penera Cyramemyir and Sh/iet ypha, descnbing seven 
species of the former, one, Co acorhyuha, being new, and 
three of the latter, //. sgeatmieelaris, of Gould, beng shown to 
he //. burvale, of Mulsant and Verreaux. -Mr. Hf 1. Dresser con- 
linucs his notes on Severtzolf’s * Mauna of Turkestan,” specially 
referring to Creonla micteriiathincha, a species with the hill 
shaped like that of C. @¢mazana, Wut red.-—-Mr. R. Swinhoe 
describes a collection of buds from Hakodadi, in Northern 
Japan, sent by Mr. ‘T. W. Blakiston. Two new species are 
described and figured, Arwetaar UWakiston’ and Schaniclus 
pyri hulinus.—Vord Walden makes notes on the late Colonel 
Vickell’s manuscript work entitled © Hlustiations of Indian 
Ornithology.” The work was presented by the author in 1874 
lo the Zovlogical Society, It is beautifully illustrated and fully 
annotated, forming seven small folo volumes. Iigures are given 
Of Picus atratus, Zostaops iamensis, and Dua um t LQOHOSLLEM A, 
together with a brief account of the contents of each volume, — 
Mr, P. L. Sclater records further ornitholoyical news from New 
Guinea, describing results arrived at by Leccari, Brwjn, and 
D’Albertis, The collections of the two fist vamed contam 
4,600 specimens, referable to 350 species, of which 55 are sai 
S be new to science.—Mr. J. 1. Gurney continues his criticisn 
M ". Sharpe’s ‘* Catalogue of the Accipitres in the British 

useum,” __ 7 a és : : 

Lord Walden describes and figures a new species of 
P7ichostoma from Celehes, 7. finschi, and finally Mr. Salvi 
describes ay m Celehes, 7. finse tz, and finally Mr. Salvin 

aes ew Odontophorus, O. ciuctus. 
eee Masarine, Nos. 14], 142, 143, 144, 145.—The 
of the geology pre through several numbers are: - Sketch 
A. E. Nordensh: ace and Bell Sounds, Spitzbergen, by Prof. 
of deposit of the Pat? with woodcuts.—The probable conditions 
Henry Hicks, with pats rocks in the northern hemisphere, by 
Amcrica—Cretaceoug ne Pinte comparing Hurope with North 

us Gasteropoda, by J. Starkie ~ ~ 


There are s : 
éveral paners on glaciers and ice-action: among 
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them are Mechanics of (Glaciers, David Burns.—Ice-work in 

Newfoundland, John Milne (of the Mining School, Japan). 

—Glacial events in Envland and Wales, ID. Mackintosh.--The 

erosion of lake-bisins by glaciers, Osmond Fisher. —Notes on 

glaciers, T. G. Bonney.—Sub-acrial denudation versus glacial 
crosion, W. Gunn.— There are also many letters on the subject of 
the origin of lake-basins from Prof. Ramsay, James Gerkie, Prof. 

ull, Prof. Green, J. W. Judd, T. V. Wolmes, Hugh Miller. — 
The other papers are : On the Carrara maibles, by G. A. Lebour, 

showing why they are nowregarded as of Carboniferous age instead 
of Jurassic, as recently they have been.—The transport of vol- 
canic dust, by Prof. Nordenskyjold, This is a record of the pas- 
sage of volcanic dust from Iceland to the east coast of Sweden, 
a greater distance than has ever been known before.- A paper 
on the vertical range of praptolites in Sweden, by G. Linnarson, 
is accompanied by one on the correlation of the graptolitic de- 
posits of Sweden with those of Biitain, by Prof. Hl. A. Nichol- 
son.—On the exhumation and devclopment of Omosaurus ai ma- 
tus, Owen, by W. Davies, of the Briush Museum, This iy a 
popular description of how the remaims were removed from the 
Kinmeridge clay of Swindon to the British Museum,--On the 
volcanic outbursts which preceded the formation of the Alpine 
system, by J. W. Judd.—In connection with Mr. Ilick’s papers 
on Paleozoic rocks is one by Prof, Linnarsson, criticising some 
of his conclusions. —There are also some minor papers and a 
number of miscellareous articles. 


SOCIETIES AND ACADEMIES 
VIENNA 


Imperial Academy of Sciences, I’cb. 3.—Contributions 
to a knowledge of interstitial inflammation of the liver, hy M. 
Muller. —On the ending of nerves in the epidermis of mammals, 
by M. Moysisovics. He examined (after Ifimer) the snout of 
the mole, and of some foreign related species ; and he comes to 
a different conclusion regarding the ‘* Kimer organs.” M. Riegler 
exhibited an osteophyte, weighing 1,120 gr., that had been found 
in the skull of anox. The animal had seemed quite fresh and 
healthy. 

Feb. 10.- On the colours of thin crystal plates, by M. Dut- 
scheiner. ‘Lhese arise through interference of the internally 
iellected Jipht rays, and are seen in crystal plates (gypsum) of 
much greater thickness than that which simply refracting plates 
must have in order to show the ordinary colours of thin plates.— 
On the changes in arterial blood pressure after closure of all the 
arteries of the brain, by M. Maycr. Vhere is at first preat in- 
crease of arterial blood pressure, which is not due either to the 
mechanical closure, nor to increased activity of the heart, but to 
intensive stimulation of the cerebral vasomotor centre, through 
deficient access of arterial blood. In five or ten minutes this 
excited state of the brain centre passes into that of complete 
paralysis, indicated by low blood pressure. The author draws 
some inferences for the doctrine of the vasomotor centres in the 
brain and spinal cord, 

GENT VA 

Physical and Natural History Society, March 16,.— 
Prof. Plantamour, fifteen years ago, gave a resem’ of the results 
of the metcorological observations made at Gencva since 18206, 
Disposing, to-day, of fifty years’ observations, he examined the 
modifications made on his conclusions by that new period of 
fifteen years, and other results which may be deduced. The 
mean of temperature has been in general greater during the last 
fifteen years, and cuables us to increase by 4; of a degree the 
annual mean previously deduccd. All the monthly means must 
be slightly augmented, if they are to be derived from fifty 
years of observation instead of thirty-five; except in the case of 
the month of December. ‘The following is the table of means 
(in centigrade degrees) according to the two series :— * 


Jan. Feb Mar. Apnl May June July Aug 
1826-1860 ae —0 34 q 132 4°48 Sor 88 36 7 1853 17 fu 
1826-1675 .. -- 008 + 1 bo 4.60 8y7 1320 1081 18Sr 317 yG1 
Diflerence w.. -} 020 +oL8 f ose to 3b £032 | O03 + 0°28 4ooT) 
Sept. Oct. Nov. Dee. 
1826-1860 1 120) g 81 445 -F 0°86 
1820-1875 ose 14 06 9 88 4°55 ‘| o8o0 


Difference .. | 037. #007 + 0°10 + 0'06 


The same result appears if we divide the year into seventy- 
three periods of five days, or pentades, according to the 
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system of Dove. The comparison of the teniperatures 
of the seventy-three pentades, observed and calculated by 
the formula, may serve for studying the question raised by M. 
Ch. St. Claire-Deville, viz., whether therc exist certain days 
or ccrtain epochs of the year when the temperature is lower 
or higher than is consistent with the regular progress, ascending 
or descending, of the said temperature. The greater the 
number of years on which this compatison is based, the more 
the difference between observation and calculation diminishes, 
not only absolutely, but in comparison with the mean error. 
This is contrary to the theory of M. St. Claire Deville, for if 
there existed a cause of crrors at certain determined epochs, they 
ought to become more pronounced the greater the number of 
years. By calculating for each pentade the probable error, we 
may deduce from it the periodical formula representing the varia- 
bility of the temperature at the various epuchs, a variability which 
differs much in the various months, Thus tt is about + 2°°53 at 
the beginning of January, it diminishes to -£ 1'°77 towards the 
end of March, rising to br'S4 at the beginning of May ; it falls 
again to £1 °35 at the begmning of Octoher, and increases 
rapidly afterwards to the end of the year. The first days of 
May, dreaded for a return of cold, correspond closely to a period 
of very great variability ; but these returns of cokl do not take 
place at a fixed penod; they may occur from the end of April 
to the end of June. In relation to the succession of warm years 
and cold years, there will be recognised incontestably in the fifty 
years of observations at Geneva, series in which the one or the 
other predominaie in a striking manner. Thus between 1829 
and 1834 we find seven warm and two cold years 5; between 1835 | 
and 1560, twenty-two cold, aud fow warm years ; dune the 
fifteen last years, thirteen warm and two cold. But there i, no 
trace of periodicity in this return of warm or cold years. By | 
establishing four cateyories for the years, M. Plantamour has found ! 
that there has been durmg the period of half acentury, fourteen 
very cold years, twelve cold, ten warm, and fourteen very warm. 
The denominations ‘‘ very cold” and ‘* very warm ” are apphed 
to negative and positive divergences surpassing the limit of pro- 
bable diveryence. ‘These figures are very neat to the probable 
fiyrure 12°5 for each category. In the case of 2 pericdic retuin 
of warm and cold series, every eleven years taken, for mstance, 
as in the case of the solar spots, as some meteorologits have 
presumed, the succession of warm and very warm, cold and very 
cold years, ought to be the most common ; on the other hand the 
succession of years very different in temperature ought to be 
very tare. But nothing of this kind has been observed ; on the 
contrary, a very cold year may follow a very cold year, or 
vice versa, It isthen impossible to deduce any periodicity in the 
succession of cold and hot years. 


PARIS ; 


Academy of Sciences, Aug. 14.—Vice-Admiral Paris in the 
chair.—The following papers were read :— Luxperimental critique 
on glycemia (continued),  Glycemia has its source in the glyco- 
genesic function of the liver; by M. Cl Bernad, 1. The 
blood of the sub-hepatic veins is more saccharine than the arterial 
blood and the blood of the zeva porta. 2. The blood of the 
inferior vena cava is suddenly enriched in sugar (before entering | 
the heart), at the part where the sub-hepatic veins join it. On 
the thermal formation of two isomeric propylic aldehydes, by M. 
Berthelot. The transformation ofa primary and normalaldchyde 
into a secondary isomeric aldehyde liberates very little or no heat. 
Isomeric bodies of the same chemical function are formed with 
almost the same liberations of heat, and this simiarity subsists in 
the formationof thcirisomeric derivatives. ---hermal researcheson 
hydrosulphurous acid, by M. Berthelot. Systems are so much the 
more stable, other things equal, as they have lost a greater pro- 
portion of their energy.—On the dynamical theory of regulators, 

y M. Rolland.—On a hydrated aluminous silicate deposited by 
¥. hot spring of Saint-Elonorc 
by M. Daubrée. This deposit is characterised by the great pre- 
dominance of silica over alumina and the small quantity of water. 
—n trepanation of the bones in various forms of osteo-myelitis, 
by M. Ollier.—Results obtained in treatment of phylloxerised 
vines with sulpho-carbonates, by M. Marés. Ile applies to the 
attacked parts sulpho-carbonate of potassium (1 decilitre per 
stock) dissolved in water or absorbed in powdered soda-residuum, 
then hardens the ground by rolling or beating. This proves 
successful. 
stunted ; otherwise two or threc seasons’ treatment may be 


necessary to recover it, or it may not recover. —Observations on | ferx 
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(Niévre) since the Roman epoch, | 
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It should be done before the stock has become , 
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the development and the migrations of Phylloxera, by M. 
Boiteau. — Employment of a distributing pale to convey 
sulpho-carbonates to the roots of phylloxerisec vines, by M, 
Gueyraud. The sulpho-carbonates diluted with three or 
four times their volume of water and distributed at a depth 
of 25 cm. to §0 cm. destroyed in thrve days the Phylloxera 
on the roots, and restored vigour and verdure to the vines, 
— Treatment of phyloxenised vines at Aimargucs (Gard), Tim. 
ployment of a subterranean projector for distribution of the 
Insecticide liquid, by M. Koussellier, With this projector he 
applies sulphide of carbon, in very small doses, repeated all the 
summer, to the roots.—On the destruction of Phylloxera by 
means of decortication of the vine-stocks, by M. Sabaté. In 
thirty hectares of vines decorticated last winter, not only the old 
centres of infection had not extended, nor had new ones heen 
formed, but many vines, thought to be gone, had recovered 
their vigour. In forty non-decorticated hectares, the reverse was 
the case. The process is acc’ mphshed easily with steel gloves. 
—Discovery of a planet (165), by Mr. Joseph Ilenry, at 
Washington, Aug. 10, by M. Levetuer. —Observations ot the 
Perseides, at the Observatory of Clermont-Ferrand, on Aug, 
ro and ir, by M. Gruey. -A’\cme’ of practical rules of 
the new navigation, by M. Fasci. —Influence of sonorow 
vibrations on the radiometer, by M. Jeannel (see note). 
Action of hydracids on tellurous acid, by M. Ditle.—On rho 
deine flom the anaivtic pomt of view, by M. Jacquemin. A diep 
of pure aniline, then of hypochlorite of soda, added tu a certains 
volume of alcohol diluted with water, gives a yellowish colou, 
passin, Into green or persistent bluish green. This reaction 
should prove usefil in testing for phenol.—Researches on the 
dauvatives of acetylvalerianic ether, by M. Demarg ty.—lLaami- 
nation of the mimaals of Chih, by M. Domeyko. ---Alteratrons 
of the mine in athiepsia of the newly-born; appheations t 
diagnostic, procnostic, and pathogeny, by MM. Parrot: and 
Robun  luvestigation of animal organic matter In ancicnt strata, 
by M. Husson, From bys comparisons he concludes :—1. “Lht 
Ditumens with tarry odour are of essentially veectable origin 
2. That those with fetid odour, recallmg Dippel oil, are « 
animal origi. 3. ‘That these are, in secondary aml fortis 
strata, the last remaims of the animal substance wluch is foun! 
ahcady potoundly altered in the diluvium, and which exists iz 
great part in the state of osseme in the @round of our bone- 
caverns, —Jexpermments on raccbanical reproduction of the fheht 
of a bird, by M. ‘Tatm. He obtained much better effect. with 
his mechanical birds (worked by cavutchoue sprunps) by alway> 
placing the ceutre of gravity before the centre of suspension. — 
Stranfied beds of massive silex observed near Digrin (Saone-et- 
Lone) ma formation considered as cretaceous, by M. Canat. 
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PHYSICAL SCIENCE IN SCHOOLS 


T a meeting of the British Association five ycars ago, 
A the subject of science teaching in our higher 
schools excited unusual interest. Not only were papers 
read and followed by cnthusiastic discussion, but a com- 
mittee was privately formed, including more than twenty — 
leaders of the association, all of whom undertook to 
combine in pressing the claims of science on our head- 
masters, and in offering counsel as to systems and 
methods, apparatus, and expenditure. Technical diffi- 
culties prevented the formal nomination of the committee 
in that year; and before the next meeting came round 
the Science Commission was in full work, and the ground 
was covered. Five years have passed ; the Commission | 
has reported; and the Dhitish Association, if it deal 
at all with the problem that lics at the root of our 
scientific progress, will have to face the fact that only 
ten endowed schools in England give as much as 
four hours a week to the study of science; jn other 
words, that in spite of ten years of talk, the écdet of : 
a Royal Commission, a complete conscnsus of scientific | 
authority, and the loud demands of less educated but not | 
less keen-sighted public opinion, the organisation and 
practical working of science in cur higher schools has 
scarcely advanced a step since the Schools Inquiry 
Commission reported in 1868, 

Are the causes of this strange paralysis discuverable, 
and are they capable of present remedy? We believe 
that they are notorious, and that it is in the power of the 
British Association at the present moment to overrule 
them. It is therefore in the hope of tckindling a produc- 
tive enthusiasm at 7 critic.ul monicnt in the history of our 
science teaching that we appeal with all the earnestness 
of which we are capabie to the Icaders of the great 
parliament, whose session will have opened bcfore this 
day week. 

The first obstacle to be understuod and reckoned with, | 
is the amazing confusion in the minds of unscientific _ 
Icaders of opinion as to the very nature of education. An 
ex-Lord Chancellor gives away prizes toa school, declares 
in stately terms that Greek and Latin must always form 
the backbone of high intellectual training, and that the 
Sciences can only be tolerated as a sort of ornament or 
capital to this great central vertebral column. On the 
following day an ex-Chancellor of the Iexchequer gives 
away prizes at another school, assures the boys that 
modern scientific teaching is their being’s cnd and aim, 
and envies them by comparison with himself, who at 
Winchester and Oxford basked only in the “clarum 
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this is matter of indifference; but the vigorous head- 
master of a young and rising county school, who attempts, 
being himself a clergyman, to make real science com- 
pulsory in his school, is rattened by the vulgar heresy- 
hunters, who swarm in every diocese. ‘The hint and 
shrug in society, the whisper at clerical conferences, the 
warning to parents attracted by the school against “athe- 
istic tendencics,” keep down his numbers and wear out 
his cnergies, till his enterprise becomes a warning instead 
of an cxample to his admirers at other schools. In a 

neighbourhood of rural squires and clergy, untempered 
by a luge town’s neighbourhood, and unchecked by any 
man of cducation and intelligence holding sovereignty by 
virtue of superior rank and wealth, a school which treads 
doggedly in the ancient paths and is flavoured with gentle 

‘Wigh Church tendencies,” will certainly succeed even in 
second-rate hands, while a school which under supcrior 
chicftainship asserts the claims of science, and whose 
theology is thercfore suspect, will as certainly long struggle 
for existence, if it does not finally succumb. 

The head-masters, with no inveterate intention, but by 
the force of circumstances, are potent allies upon the side 
of nescicnce. Their position is peculiar. Enlightened, 
able, high-minded, and most laborious, to speak of them 
with disrespect would be to forfeit claim to a hearing. But 
of their whole number not more than two or thrce know 
anything at all of science ; they have gained honours and 
supremacy by proficiency in other subjects ; to teach well 
these subjects which they know, forms their happiness and 
satisfies their sense of duty; and they feel natural dis- 
may at the proposal to force upon them new and untried 
work which thcy have not knowledge to supervise, and 
which must displace whole departments of classical study. 
Bifurcation they do not mind, for they hope that the 
dunces will be drafted into the modern school, and the 
clever boys retained upon the classical] side ; but the mo- 
micntous recominendation of the Royal Commission that 
six hours a week of science teaching should be given to 
every boy in every school has taken away their brcath ; 
it was only once alluded to at the last head-masters’ meet- 
ing, and then with something between a protest and a 
sneer. ‘They are too clear-sighted not to sce that the 
demand for science teaching is real, and too liberal not 
readily to accede to it, if some central authority, which 
they respect, at once puts pressure on then, and tenders 
such assistance and advice as they can trust, But, until 
these two things are done, they will pursuc a policy of 
inaction. 

Nor is there any hope that this reluctance of head- 
masters will be stimulated by exubcrant energy on the 
part of governing bodies. The instances in which these 
pet creations of the Endowed Schools Commission have 


| appeared before the public hitherto, make it evident that 


@ntigue Jucis jubar.” In all such public utterances chaos | absolute inactivity is the servicc they are best calculated 
Telgns supreme. Men take side with one or other branch | to render to the cause of education ; but their probable 
of Mental discipline, unconscious of the Nemesis which | devotion to science may be guessed from an incident 
Waits on the divorce of literature from science, or of | reported in our columns some months ago, where a body 
science from literature, forgetful of the fundamental | of trustees, composed of country gentlemen of local mark, 
oe that all minds require general training up to acertain | having to arrange a competitive examination under a 
morn" and that the period at which special education , scheme of the Charity Commission, adopted the machinery 
should supervene is the problem which awaits solution. , of the University Leaving Examination, but inserted a 

The hostility of the clergy rattthigh among the diffi- distinct proviso that no scientific subject recognised by 
culties we have to recognise. ."%'6 theigreat public schools the University Regulations should under any circum- 
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stances be taken up by the candidates, either as an alter- 
native or a positive branch of work. 

Will the Universities help or impede the spread of 
school science teaching? The Universities adherc at 
present to their fatal principle that only one-sided know- 
ledge shall find favour within their walls. A boy who 
knows nothing but classics, nothing but mathematics, 
nothing but science, may easily win a scholarship ; a boy 
who knows all three must seek distinction elsewhere ; and 
this rule shapes inevitably the teaching of the schools. 
The science scholarships at Oxford, of which we hear so 
much, fall mainly to three distinzuished schools ; two so 
large and wealthy that they can oveipower most com- 
petitors by their expenditure on staff and apparatus, the 
third planted in Oxford, with access to the University 
museum and laboratory, and with a pick of teachcrs from 
the men of whom examiners are made ; and these schools 
ensure success in science by abandoning other subjects 
almost or altogether in the case of the candidates they 
send up. No school which should carry out the recom- 
mendations of the Commissioners, by giving six hours a 
week to science, and the rest of its time to literature and 
mathematics ; no school which should realise its function 
as bound to develop young minds by strengthening in 
fair proportion all their facultics of imagination, reason, 
memory, and observation, could offer boys for any sort 
of scholarship under the present University system with 
the faintest chance of success. 

What these institutions arc powerful to avert or help- 
less to bring about is, we repeat, within the scope of 
the British Association to cffect. All institutions, political 
or educational, will bow to a strongly formed committee 
of scientific men, formally commissioned by the Associa- 
tion and speaking with authority, delegated as well as 
personal, on scientilic subjects. Let such a Committee 
be revived as died on paper in 1871, including the acknow- 
ledyed lcaders of pure science, and weighted with the 
names of such educationalists as have shown them- 
selves zealous for science teaching. Let their func- 
tions be—first, to communicate with the head-masters 
and governing bodies, calling attention to the re- 
commendations of the Duke of Devonshire’s Commis- 
sion, asking how far and how soon each school is 
prepared to cairy these out, and tendering advice, should 
it be desired, on any details as to selection and sequence 
of subjects, teachers, text-books, outlay. Secondly, let 
them appeal to the Universities, to which many of them 
belong, as to the bearing of science scholarships and 
fellowships upon school teaching, and the extent to which 
such influence may be modified or ameliorated in that 
re-arrangement of College funds which next session will 
probably be commenced. Thirdly, let them be instructed 
to watch the action of Government in any proposal made 
either in pursuance of Lord Salisbury’s bill, or as giving 
effect to the Duke of Devonshire’s Commission, and let 
them be known to hold a brief for school science in refcr- 
ence to all such legislation. A single meeting of such a 
committee before the Association separates would settle 
a basis of action and compress itself into a working sub- 
committee. The time for papers and discussions is 
past ; they have done their work. What the schools and 
the head-masters want is authoritative guidance ; the 
guidance not only of a blue-book, but of a living leader- 
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ship, central, commanding, and accessible, to which they 
may look with confidence, and bow without loss of prestige. 

The precision of its dicta will clear up public confu- 
sien ; 115 ability, conscientiousness, and popularity will 
ovcrawe the clergy; schools and universities will listen 
respectfully to sugvestions echoed by their own best 
men; and the three great departments of intellectual 
culture, equal in credit, appliances, and teachinz power, 
will bring out all the faculties, and elicit the special apti- 
tudes of every English boy. 

‘* Hine omne principium, huc refer exitum !” 
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FHITANBURY’S REMAINS 


Sczence Papers, chiefly Pharmacological and Botanical. 
By Danicl Hanbury, F.R.S.,&c. Edited, with Memoir, 
by Joseph Ince. (London: Macmillan and Co., 1876.) 

NOT inconsiderable contingent to the army of 
workers in science has been furnished by London 

trade. The ranks of our geologists, zoologists, and 
biologists, have been recruited to a larger extent 
than many might suppose from city counting-houses. 
But one would still hardly expect to find the same 
wholesale chemist’s shop in an obscure court out of Lom- 
bard Street send forth, in two successive gencrations, two 
Fcllows to the Royal Society. Except, however, in their 
common love of science, Daniel Hanbury was a very 
different man from William Allen, the druggist and 
Quaker preacher, the lecturer on chemistry and inter- 
cessor on hehalf of the 1ights of conscience with almost 
all the “ crowned heads” of Europe.’ Retaining through 
life a warm attachment to the religious body in which he 
was born, Ilanbury’s religion was nevertheless of the 
closet rather than the forum; few of his friends ever 
heard him speak on religious subjects ; and anything in 
the shape of prosclytising was altogether alicn to his 
mental constitution. Essentially a specialist, he was at 
the same timc, what the best specialist must always be, 
an educated gentleman. 

From the time when, as a very young man, he con- 
tributed his first essays to the 7vansactionus of the Phar- 
maceutical Society, till his death at the early age of 
forty-nine, when a long carecr of usefulness seemed to be 
before him, the object to which Hanbury set himsclf was 
the clearing up of uncertain or disputed points regarding 
the botanical origin of drugs known to the pharmaco- 
pewias of this and other countries. Notwithstanding 
what he and fellow-workcrs on the Continent have done, 
it is surprising to find in how great obscurity the history 
is still involved of many medicinal substances which are 
daily prescribed by physicians and dispensed by druggists. 
The larger portion of the present volume is occupied 
with papers bearing on questions of this nature ; those 
which will probably be found of the greatest value to 
posterity are :—“‘ On the Different Kinds of Cardamom 
used in Commerce,” “ On Liquid and Solid Storax,” “On 
the Source of Balsam of Peru,” “Ilistorical Notes on the 
Radix galange of Pharmacy,” and “On the Determina- 
tion of Parcira brava.” 

Hanbury’s inquiries were characterised, above all 
things, by extreme thoroughness. No amount of research, 


1 Mr. Luke Howard, F.R.S., the eminent meteorologist, was also, for a 
short tame, a partner with Allen. 
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and Brazil, he soon discovered that the accepted state- 
ment was altogether erroneous. He then set himself to 
discover what “ Paveira brava” really is ; and a careful 
examination of the different descriptions by botanists and 
travellers, and of specimens obtained from various cor- 
respondents, Jed him to identify it with Chondodendron 
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o amount of personal labour, was spared to clear 

or elucidate the smallest point bearing on the sub- 
ct he was engaged in investigating. A good illus- 
ation of his mode of working is furnished by a paper 
2ad before a meeting of the British Pharmaceutical Con- 






ress held at Brighton, in 1872, “ On Calabrian Manna.” 
{anna is stated, in the “ British Pharmacopccia ” of 1867, 
) be “a concrete saccharine exudation from the stem of 
traxrinus Ornus, L., and J, rotundifolia, D. C., which 
rees are cultivated for the purpose of yielding it 
hiefly in Calabria and Sicily.” Never having heard 
ff manna plantations in Calabria, nor seen Cala- 
xrian manna, Hanbury determined, after having ac- 
yuainted himself with the literature of the subject, 
ancient and modern, to visit Italy himsclf in order to 
set the question at rest. At Florence he found the article 
umost unknown. Reaching Rossano, a town in Calabria 
Citra, he there found that the manna trecs grow on some 
of the adjacent mountains, but are not cultivated ; and 
hat the collecting of the manna is a very small and in- 
significant branch of industry. “ The habits of the 
Calabrian peasantry,” he naively observes, “ are such that 
it is impossible for travellers to quit the high roads with- 
out personal danger.” At Corigliano, which, according 
to Murray’s “ Handbook,” produces “ the finest manna 
in Calabria,” the industry is altogether extinct. At Co- 


zensa, the capital of the province, ancicently renowned for 


tomentosum, Ruiz et Pav., a native of Brazil, belonging to 


the same natural order. Mr. Hanbury was in the habit of 
preserving and carefully labelling, in his own museum, 
specimens of anything that could bear on the subjects of 
his inquiries ; and his investigations were greatly assisted 
by unusual opportunities for growing forcign plants fur- 
nished by an extensive garden with abundance of glass, 
cold and heated, in one of the suburbs of London. Jere 
was atrue “ botanic garden” to delight the heart of a 
pharmaceutist. 

Mr. Hanbury’s presence is sorcly missed by his fellow- 
members of the various learned societics to which he 
belonged, especially of the two from the meetings of which 
he was seldom absent the Pharmaceutical and the Lin- 
nean ; whee his varied information was constantly giving 
life to the discussions, his urbanity of manner smoothing 
down any difference of opinion, and his business habits 
ready to assist at a critical moment. The last few 
months of his life saw the publication of his most sub- 
stantial contribution to literature, the “ Pharmacoygra- 
phia,” brought out in joint authorship with his friend 
Prof. Fluckiger, of Strasburg, to the importance of which 


manna, he found the substance almost unknown to the 
druggists, one of whom assured him that its collection 
had been prohibited for the last six or seven ycars. 
Finally, a prominent English merchant at Messina was 
ignorant of the existence of such acommodity, ‘The con- 
clusion to which Mr. Hanbury came was that Cala- 
brian manna has practically ceased to exist as an article 










these paves have already called attention. 


eamebeheanen tad 





DYNAMITE 

Die Dynanite, thie Ligon hYln und Gebramdhsiweise. 
Von Isidor Trauzl. (Berlin: Verlay von Wiegandt, 
Hempel, und Parey, 1576.) 
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of commerce, and that its collection im that part of Italy 
is on the verge of extinction. With regard, also, to De 
Candolle’s species of manna-ash, /ocavues soluimdfolta, 
H{anbury’s observations on the spot induced him to believe 
that while the 2. Ov zis Is a very variable plant, there is 
no special form of it, and still less any distinct species, 
answerivg to the characters of J) rolanrifolia, 


By similar exhaustive investigations, Mr. Hanbury 
determined various other pharmacological questions of 
greater or less importance, of which two may b> specially 
In his paper on Storax, he shows that while 
the substance known under this naine in ancicnt times 


mentioned. 


was obtained from the Styrav officinale, 1, it has alto- 
gether disappeared from the commerce of modern days, 
the resin now known as liquid storax being- notwith- 
Standing erroncous assertions to the contrary in some 
writings of high authority—the product of a totally dif- 
ferent tree, Liguidamdéar orientale, Mill., a native of the 
South-west of Asia Minor, where the drug is collected. 
The druz known in the British Pharmacopaia as 

Pareira brava,’ was referred by most writers, with- 
out question, to the stem and root of Cyssampelos 
Pareira, L., a climbing plant of the order Meni- 
Spermacee, growing in the tropical regions of both the 
Old and New World. A scarcity of the article in- 
duced Mr. Hanbury, some years ago, to endeavour to 
obtain 4 Supply from the West Indies. Having been fur- 
nished with the stems and roots of the plant in question, 
not only from Jamaica, but also from Trinidad, Ceylon, 


ee instructive brochure published under the above 

title affords an tuteresting illustration of the wide- 
spread applications now received by those violent explo- 
sive agents, nitroglycerine and gun-cotton, the practical 
value of which was revarded as doubtful even twelve 
years ago, by all but the few who devoted themselves in- 
defatigably to the development of the manufacture, purifi- 
cation, and application of those substances. Capt. Isidor 
Trauzl has for some time past been intimately connected 
with the dynamite industry on the Continent, and is a 
very intelligent exponent of the propcrties and uses of the 
nitioglycerine preparations which owe their origin to the 
Sapacily, ingenuity, and untiring labours of Alfred Nobel. 
The endeavours of Nobel to overcome the uncertainty 
and danger attending the application of nitroglycerine in 
its undiluted condition as an explosive agent, were even- 
tually crowned with success by his elaboration of the 
plastic nitroglycerine preparation; known as dynamtites, 
of which the carliest, and that specially known as Nobcel’s 
dynamite, consists of the infusorial earth, Aieseleakr, 
mixed with about three times its weight of nitrogly cering, 
which it holds absorbed, even under considerable varia- 
tions of tempcrature, if the preparation be carefully maru- 
factured. This matcrial is the most violent nitroglycerine 
preparation now in usc; it closcly resembles Abel’s 
compressed gun-cotton in explosive power as well as in 
regard to its action, and it is now very extensively used 
in all parts of the world, for mining, enginecring, and 
other industrial purposes. 
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Capt. Trauzl’s volume is specially and mainly devoted 
to the consideration of one particular class of operations to 
which dynamite, like gun-cotton, has recently been applied 
with considerable success, namely, to the removal of trce- 
stuinps from forest-ground which is being cleared, as also 
to the felling of trees, the removal of piles, and similar 
operations. By the judicious application of these explo- 
sive agents, tree-stumps may be removed with much 
greater expedition than by manual labour, and the 
experimental results collected by the author, with 
special reference to this utilisation of dynamitc, will be 
found valuable to large landowners or to those engaged 
in clearing land in new settlements. Many of the data 
given by him in regard to this application of dynamite, 
are confirmed by corresponding results obtained in this 
country in extensive expeliments with both gun-cotton 
and dynamite. 

The special information with regard to the removal of 
tree-stumps, &c., is prefaced by a concise accouut of the 
properties of dynamite and of the methods of preparing 
and exploding dynamite charges. Capt. Trauzl has 
done well to direct special attention to the necessity for 
care in handling dynamite, and especially in carrying out 
the essential operation of thawing fiozen dynamite, the 
careless or ignorant performance of which has given rise 
tomany frivhtful accidents. It has unfortunately bcen the 
practice with many whose interests are identificd with 
the sale of explosive picparations of this class, to lay undac 
stress upon their great safety in transport and use, as 
compared with gunpowder, and thus to foster, to a vay 
Jamentable extent, the tendency to recklessness which is 
specially prevalent among the class of people who have 
to employ those cxplosive agents. 

Capt. Trauzl concludes with a chapter on the appli- 
cation of dynamite to the breaking up of ground 
for agricultural purposes. It appears doubtful whether 
even the less violent forms of dynamite, the employment 
of which is suyyested for this purpose (for which a com- 
paratively gradual explosive efiect is most advantay,cous) 
are likely to prove superior to gunpowder for this special 
application. 


OUR BOUK SHELF 


The Crimea and Transcamasia ; being the Narrative ofa 
Jouiney in the Kouban, in Gouria, Georgia, Armenia, 
Osscty, Imeritia, Swanncty, and Mingrelia, and in the 
Tauric Range. By Commander |. Buchan Telfer, 
R.N. Maps and Illustrations. Two Vols. (London : 
King ind Co., 1876.) 

Tk author of this work took advantage of a three years’ 

residence in Southern Russia to make acquaintance with 

the region to which his work refers, and which 1s pretly 
adequately indicated in the title. Ile docs not, however, 
give a regular narrative of the visit he made to various 
places at various times, but arranges all the information 
he has collected along a route supposed to occupy ninety- 
two days. In this way a large tract of ground is gone 
over systematically, commencing at Sevastopol, visiting 
the surrounding district, coasting and touching at several 
places in the Crimea, crossing over to Circassia, coasting 
south to Poti, and penetrating through Mingrelia, 

Imeritia, and Georgia, south to Mount Ararat, and as far 

north as the country of the Ossety and the Swannety. 

Although no doubt many travellers pass through these 

countries, yct they have really been little explored, and in 
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Commander Telfer’s work will be found much informa- 
tion that, we are sure, will be new to the majority of 
readers. His account of the Swannety, especially, a 
curious mongrel, half savage people, to the north of 
Mingrelia, will be somewhat of a surprise to many. But 
the author has trusted not only to his own obscrvations ; 
he has taken evidently great pains to make himself master 
of all that is known of the history and antiquities of the 
revion to which his work refers. This information he 
judiciously mixes up with his own observations, and 
the result is a work which may be regarded as a standard 
book of reference for the c\tremely intcresting districts to 
which it refers. With its two good maps and its many 
ilustrations, and its substantial and attractively put to- 
gether information, it ought to take a prominent place 
amon works of travel. ; 
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LETTERS TO THE EDITOR 


[ The Fditor does not hold himself responsible for apinions expressed 
by hus correspondents. Nether can he undertake to return, 
or tv correspond with the writers of, rejected manuscripts. 
No notfue is taken of anonymous communuations.) 


The Basking Shark 


Iv Nalur¥, vol. xiv. p. 313, Drof. KE. Perceval Wright gives 
some account of the Basking Shark, with especial reference to 
the cunous pectmate 1 appendages which he along the bianchial 
atches of that huve fish, Tis paper is illustrated by a charac- 
fertstic woodcut from adiawmg hy Prof, Steenstrup, who had 
moutly desaibed these appendages, and who finds that they 
wae alluled to by Tishop Gunneius, about 100 years ago. 
Prof, Wight also gives a very interesting orginal figure of one 
of the lianchial arches with the appendages attached. 

Piof Wrights notice will be welcomed as a furthe: contribu. 
tion to the history of a very remarkable and httle-known struc- 
ture. In one point, however, lis description will need conec- 
tion, for he speaks of the appendages in question a, composed of 
1 Whaleb ome-lihe substance. They are nevertheless essentially 
ditfaent fiom wh udebone, and were io onet for then whalebone- 
the colour and for thea pectinated atrancement, somewhat lhe 
that of the balene-plates of a whale, their companson with 
Whalebone would scarcely have suggested itself, Though clistu, 
they are hard and biittle, and when bent beyond a very limited 
angle, they snap hke a plate of steel. 

In consequence of the ranty of the opportunities afforded to 
anatomist, or the exunmation of the basking Shak, the pecti- 
nited appendages have hitherto received but little of the notice 
whichis due to such a smyular anatomical character, and the 
readers of Ti. Wright’s communication might easily beleve 
tliat since the days of Dishop Guanetts no one but Prof. Steen- 
strup and huinself had called attention to thei existence, 

Itas now more than thury ycars ago thit im a communication 
to the Dublin Natural [iistory Society [ placed on record the 
capture of a Basking Shath on the south coast of Lreland and 
de xaibed the pectinated appendages as fully as the mutilated 
state of the pecrmen woull allow. Since then I have in 
vam Watched for an opportunity of further Investigating the 
anatomy of the great shark. 

The foliowing is the abstract of ths communication, published 
at the time in Sadveders’s Ae wsletter, which was then the vehicle 
for the proceedings of the Society. It contaims perhaps little 
which has not been since noticed by Prof. Steenstrup and Prof, 
Warsht, but I may nevertheless be permitted to quote it in 
vider Lo show that the subject hay not been so entnely ignored 
as the readers of Ir. Wright’s paper might suppose :-~ 

‘* A paper was read by Mr. .{lIman upon the recent occurrence 
on the Irish coast of the great Basking Shark, 5 duchus maximus, 
Cuv. ‘Ius fish had been entangled in the trammels of the 
fishermen, and towed into the strand at Coolmain, on the 
southern cuast of the county of Cork, when it was almost imme- 
diately cut in pieces by the country people with the expectation 
of obtaming oil from it. . . . The principal object of Mr. 
Allman’s communication was lo notice an interesting fact in the 
anatomy of this fish, which had not been hitherto described. 
The fact alluded to was the existence alony each of the branchial 
arches of a very curious and beautiful pectinated structure con- 
sisting of a series of narrow clastic lamina: arranged with great 
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larity, and constituting along each gill a kind of grating 
pearing @ close resemblance to the teeth of a comb. The laminz 
of which this grating is composed become gradually narrower 
from their fixed to their free extremities; they are of a dark 
olive colour, of a hard texture, and highly elastic, but at the 
same time brittle, and easily snapping off when urged beyond a 
certain point. 

‘© The office which Mr. Allman assigned to these branchial 
appendages was that of strainers, by which the water before 
coming in contact with the branchiz is freed from _extrancous 
bodies, which would otherwise interfere with the functions of 
respiration, The objection which might be urged to this view, 
namely, that the other sharks are without any such arrangement 
appeared to him of no weight, as we know but little of the habits 
of the Basking Shark, and as those which we do know would 
lead us to believe that the structure just described is admirably 
adapted to the fish’s peculiar mode of life. The Basking Shark 
must be entirely free from the voracious disposition so charac- 
teristic of the allied genera. Its tecth are little more than 
tubercles, and quite unfit it for the life of carnage led by other 
sharks. Its food must accordingly be found among the less 
resisting inhabitants of the ocean; and as the Basking Shark 
will therefore be driven to feed near the bottom and among sea- 
weeds the existence of the branchial appendages will admit of an 
easy explanation. We must thus at once perceive the admirable 
adaptation of this interesting arrangement to the habits of an 
animal which would otherwise be subjected to the constant 
annoyance of having its branchice clogged with the floating 
fronds of sea-wceds, a circumstance which the anatomical struc- 
ture alone would otherwise render more liable to occur in this 
than in the other sharks, as the openings to the branchie in the 
Selachus maximus are of enormous size, and the branchiostegous 
membranes particularly loose.” G10. J. ALLMAN 


The Birds of Kerguelen Island 


' My attention has been called to a review of Dr. Kidde1’s 
‘* Report on the Ornithology of Kerguelen Island,” in NATURE 
of the roth instant (p. 317, supra). Will you kindly permit me 
to express regret that the reviewer should have alluded to pri- 
ority of publication of the results of the American and English 
expeditious to that island? ‘lo many persons his remarks on this 
point will appear to be ungenerous and needJcosly sarcastic to the 
foreign naturalists. The subject 1. a delicate one, and T am 
sorry to have occasion to mention it, especially as an Ienglishman 


should be the last to approach it. 
The reviewer will doubtless admit that when three naturalists 


are simultaneously sent to work independently of one another 
in the same neighbourhood, it is almost inevitable that one will 
anticipate the work of the others, and yet that there is nothing to 
boast of if he does. In the present imstance, beimp bound 
to regard the interests of my employers in my collection, 
T hastened the issue of preliminary diapnoots of the novelties 
contained in it, to secure their types from alienation to 
foreign museums. ‘The result of this was the acquisition by 
the English of the types of aJl the new species m my collec- 
tion excepting those of one bird (which has recently been de- 
scribed as new by the Germans), and those of two Annclids, and 
three lichens, and perhaps a moss pre-occupied by the Americans. 
We could well have afforded to lose nine or ten times as many, 
and should still have retained a fair proportion of the whole 
number for English museums. The reviewer, therefore, might 
have done well if he had censured the rapacity of the Iinglish in 
grasping the lion’s share of the type-specimens ; but it was rather 
too bad of him to attribute to my fellow-worhers small feelings of 
Jealousy with reference tou the Americans being the first in the 
field with their final reports, of which they are not conscious. 
The Americans have kept us fully informed as to the progress of 
their reports during the period of their preparation, by letter and 
y the transmission of advance sheets; and the Inglish final 
reports will no doubt be ready at the time appointed by the 
Royal Society, If the Germans publish their results in the 
oie we shall have the advantage of including references 

tot ied work among our citations. 

€ reviewer is perhaps unaware of the publication of another 
ulletin by the Americans, containing, amongst other informa- 

tion relating ¢ ; : £, ngs : : 
vulee it & to Kerguelen Island, further ornithological parti- 

. Was issued more than a month ago. 
A. kL. EATON 
Naturalist accompanying the English 
Transit of Venu» Expedition to 
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Antedated Books 


T awt ready to give the Editor of the 


: Zoolegical Socicty’s 
Transactions credit for desiring to set S f 


a good and not a bad 


example ; but, since a man seldom thinks that which he does to 
be wrong, the simple assertion of lus opinion that it is the 
former and not the latter is not cnough. Whether the papers 
in those 7yansactions are antedated by onc month (as he admits) 
or by several months is mercly a matter of detail. 
of antedating is equally faulty in principle. [f their editor would 


The practice 


add the correct date of publication on the covers of the several 
parts, as is done with the Proceedings of the Royal and the 
Journal of the Linnean Society, he might give whatever date he 
pleases anywhere else as that of his latest revision. 

ANOTHER I',Z.S. 
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Earthquake in Nithsdale, Scotland 


On the morning of the r2th current, at 3 o’clock, Mr. Robson, 
of the schoulhouse of Penpont, Dumfriesshire, was awakened 
by a sharp shock of earthquake and heard its detonations, On 
inquiry the same shock had been felt at the schoolhouse of Tyn- 
ron, by Mr. Laurie ; and over an area of several parishes around 
the upper couse of the Nith the shock was felt, causing walls to 
vibrate and cupboard dishes to tingle. Two concussions of less 
violence were felt between 11 and 12 o’clock on the previous 
evening. The morning papers of the 14th report that a severe 
shock of earthquake had been felt at Athens on the morning of 
the i2th. It would be interesting to know the exact time when 
the shock was felt in Greece. On April 16th, 1873, at 9.55 
P.M., a Similar shock to that experienced last week was felt in 
the same districts of Nithsdale. T recollect communicating a 
short notice of it to NATURE at the time, as I had heard the 
strange sound, but on this occasion I did not hear it. 

Tynron Schoolhouse, Aug. 23 JAMES SHAW 


P.S.—Since writing the above 1 have received confirmation 
of the event from several other reliable witnesses. It scems to 
have been most plainly felt in the parishes of Morton, Penpont, 
Keir, Tynrou, and Glencairn, to the west of the Nith, J. S. 
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The Cuckoo 


Tite usual manner in which the cuckov m= June ‘alters his 
tune,” 1s by doubling his first syllable, and the ‘ cuc-cuckoo, 
cuc-cuckou ” is then usually, ifnot always, followed by the single 
“cue.” ‘This is certainly the case both near London and in the 
Midlands, le. IL. 


—_— ee eee — we one we — 








ARSILRACT REPORT TO“ NATURE” ON EX- 
PERIMENTATION ON ANIMALS FOR THE 
ADVANCE OF PRACTICAL MEDICINE! 

Vii. 


HIEERIE occur to me a few other illustrative series of 
researches, in which scientific and practical medi- 
cine have been advanced by experimentation on the 
lower animals. Some of these I will state in terms as 
brief as possible in the present papcr. 
Lexperimentation tu respect lo the Disease called Cataract. 
Dr. Weir Mitchell, of Philadelphia, in the year 1869, 
made the original and remarkable observation that if a 
part of the body of a frog be immersed in simple syrup, 
there soon occurs in the crystalline lens of the eyeball an 
Opaque appearance resembling the disease called cataract. 
He extended his observations to the effects of grape 
sugar, and obtained the same results. He found that he 
could induce the cataractic condition invariably by this 
experiment, or by injecting a solution of sugar with a 
fine needle, subcutaneously, into the dorsal sac of the froge 
The discovery was one of singular importance in the 
history of medical science, and explained immediately a 
number of obscure phenomena. ‘The co-existence of the 
two diseases, diabetes and cataract, in man, had been 
observed by France, Cohen, Hasner, Mackenzie, Duncan, 
von Graafe, and others, and von Graafe had stated that 
after examining a large number of diabetic patients in 
different hospitals, he had found one-fourth affected with 
cataract. Before Mitchell’s observation there was not 
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a suspicion as to the reason of this connection, and 
a flood of light, therefore, broke on the subject the 
moment he proclaimed the new physiological fact. Still 
more Mitchell showed that the cataract he was able to 
induce by experiment was curable also by expcriment, a 
truth which will one day Icad to the cure of cataract with- 
out operation. Then, but not till then, the splendid 
character of this original investigation, and the debt that 
is due to one of the most original, honest, laborious 
workers that ever in any age cultivated the science and 
art of medicine, will be duly recognised. 

When the news of Mitchcll’s discovery reached us here, 

I took up the investigation at the point where he had 
left it. The fact he had announced was found to be in- 
disputable. Irom a patient in one of our Jarge hospitals, 
who was suffering from diabetes and double cataract, a 
specimen of the sugar excreted was obtained, and from that 
specimen the cataractous disease was induced in the frog, 
and afterwards removed. The cxperiment was con- 
ducted with the animal kept in an anasthetic atmosphere, 
and was found to answer just as well as in the ordinary 
atmosphere ; in fact, the experiment succeeded best with 
frogs when it was rendered free of all pain, as spas- 
modic movements, which may occu’ if the process of pro- 
duction of cataract is rapia, and which may suddenly kill, 
are prevented. Since the introduction of chloral hydrate, 
that anasthetic has beconie a still more uscful agent in 
this rescarch, since its own action runs in line with 
the expciiment, and the anwsthetic can be introduced 
in actual combination with the substance producing the 
cataract. 

In warm-blooded animals I learned that the cataractous 
change could be brought about immediately after death. 
Several of the experiments were made therefore on the 
head of the shcep after the animal had been killed at the 
slauphter-house in the ordinary way, the fluid being in- 
jected through an artery. In other warm bloods the 
death was first induced by one of the anasthetic vapours, 
and the fluid used was cither injected into the peritoncal 
cavity or through the aorta. 

The line of research which I carried on in continua- 
tion of Dr. Mitchell’s discovery was for the purpose 
of determining the cause of the cataractous change and 
the influcnce of uther agents in producing it. It occurred 
to me that the change was possibly due to the influence 
of saline matter on the pure colloidal lens, and if this were 
truce the cataract ought to be induced by other substances 
than sugar. Any of the soluble crystalloids might pro- 
duce it, and as there are many of these in the blood, there 
might be other cataracts than such as are produced by 
sugar in the diabetic subject. The rescarch was thercfore 
pursucd with all the soluble salts belonging to the blood, 
and with the result of producing cataractous change with 
them all. In the end it was deduced that whenever the 
specific gravity of the blood is raised, by the presence of 
saline matter in it, to 10 degrees above the normal standard, 
and is sustained in that state for a short time, cataract 1s 
the result, and is maintained so long as the blood con- 
tinues of the same specific weight. It was also found 
that the cataractous condition causcd by the soluble blood 
salts was removable on the climination of the added 
saline and the reduction of the blood to its natural equi- 
librium. At the same time there was observed to be a 
auger in the characters of the cataracts produced. 

ome of the saline cataracts were harder than the sugar 

cataracts and less easily curable. Those salts which are 
most fixed in their chemical constitution and at the same 
time arc most soluble, produce the hardest cataracts. 
Those salts which are most easily decomposed, such as 
urea, are least effective in inducing the pathological 
chanye, 

The change was found to commence, as a rule, in the 

posterior part of the lens, and after beginning as an im- 
perfectly defined hazy spot it extended gradually through 
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the whole structure, causing a pearly whiteness and com- 
plete opacity. In the process of cleaning of the lens the 
posterior part was the last to become transparent, but 
without exception the whole structure of the lens regained 
its crystalline clearness and its perfect function when the 
specific weight of the blood was reduced to its natural 
standard, if the circulation of fluid through the lens con- 
tinued. 

In these experiments two illustrious scholars, now lost 
to science, took the warmest interest, the late Pro- 
fessor Graham and the late Sir David Brewster. Both 
Ient to me their valued observation. Graham saw in the 
experimental facts the first application in physiological 
pathology of his great discovery of the mutual action of 
colloidal and crystalloidal substances. Sir David drew 
some niost ingenious inferences as to the physical cause 
of the opacity, tracing it to a process of crenation on the 
margins of the fibres of the lens. The greatest interest 
was naturally excited throughout the medical profession. 
In this production of cataract the first visible demon- 
stration was offered of the synthesis of a well-known 
disease. It is now certain that if the specific pravity of 
the blood be raised rapidly a few degrees by a crystal- 
loidal substance, cataract is the direct result. Recently 
Dr. Sansom saw this event in the case of a young woman 
suffering from diabetes, who became, in a few days, stone 
blind from cataract in both eyes; and, indeed, the cause 
of diabetic cataract is now made quite plain. But the 
end of the discovery is not reached with this fact, im- 
portant though it be. The mode of production, in man 
and the lower animals, of the slowly advancing cataract, 
from which so many persons are rendcred pei:manently 
blind, is after the same process, with a differcnt saline, 
acting in a slower degree ; and the inference is fair that 
some particular forms of diet are conducive to the disease. 
When the whole series of facts which Mitchell com- 
menced to unfold are completed, the disease cataract 
will be understood in full, Its physical pathology is 
already understood, and if the operative art of the sur- 
veon be not quenched by another mode of cure resulting 
from his discovery, it will be by the better art of preven- 
tion of the disease. 


Leaperimentation on Pectous Changes. 


The observations on cataract above described Ied me 
to follow out other lines of inquiry in respect to the action 
of saline substances on living and dead colloidal matter. 
I thus found that when a saline solution of a colloid, 
such as albumen, is brought into contact with a living 
colloidal structure like the peritoneum, the saline solvent 
is rapidly removed into the circulation, and the colloidal 
plastic substance is left on the true membrane as a false 
membrane, by which contiguous membranes are agglu- 
tinatcd tovethcr. I found further that if the blood 
or scious part of the blood in a fluid saline condition 
exudcs into a serous cavity, the same simple physical pro- 
cess yoes on, the saline and watery parts, including the 
colouring matter of the blood, passes back into the circu- 
lation through the membrane and the colloidal fibrine 
and albumen are Icft in form of false membrane or of 
band, on the true membrane, ‘The experiment illustrates 
how inflammatory exudations, as they are called, are pro- 
duced, and how adhesions and adhesive constrictions are 
formed after inflammatory scrous diseases. The experi- 
ments on animals by which these results were arrived at, 
were all conducted under anwsthesia, and were perfectly 
painiess. ; eS vs ; 

In another analogous serics of inquiries conducted in 
the same manner, 1 found that if the blood were sur- 
charged with urea, a portion of albumen would pass out 
of the body by the urinary secretion without the institu- 
tion of any marked morbid change in the structure of the 
kidney. This fact led me to ask whether albumen diluted 
with water and charged with urea would pass through a 
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dead membrane, by dialysis, and I found it would. These 
facts have bearings of the most singular kind on the 
disease albuminuria. ‘They show, amongst other things, 
that the presence of «albumen in the renal secretion is not, 
of necessity, a sign of structural discase of the kidney as 
has been supposed, and they account for the anomalous 
illustrations that are met with of temporary albuminuria 
as a discase, The experiments explain also the cause of 
that coagulation of the blood which occurs during those 
exhaustive diseases, such as cholera, in which the saline 
and watery parts of the blood are drained away. 

The same line of research sugpested to me a rew 
experimental reading, conducted by experiment on dead 
animal matter, of the cause of the pectous change 
called, commonly, coagulation. This change I find is 
always produccd in fluids containing soluble crystal- 
loidal matter, colloidal matter, and water, whenever 
the relationship between the colloid and the water 
is disturbed by modification of the crystalloid. ‘The 
crystalloid forms the connectiry; livk by which the water 
is held in fluid combination with the celloid. If the crys- 
talloid be withdrawn, then the molecular attraction of the 
colloid for its own parts commenccs, and the contraction 
called coagulation is set up with expulsion of water from 
the clot by the contraction of cohcsion. If, on the other 
hand, crystalloid be added in excess, so as to absorb an 
excess of water, coagulation is also set up. Or again, if 
water held by condensation in a saline selutioa of a col- 
loid—as the tibrine is held in the Jiving blood for ex- 
ample-—be allowed to escape, coagulation is the result. 

Connected with these studics, but canied out long 
before them, are some experiments | made with urea, in 
which, by hypodermic injection of that animal salt, in free 
quantitics, into the body of an anim:l, symptoms of un- 
consciousness and convulsion, bie the symptoms of 
uremic poisoning which occur in some cases of scarlet 
fever, were induced. The result to practice fiom these 
rescarchces was to discover that the symptoms were re- 
movable by the abstraction of a little blood, and the 
application of this practice in ex unples of mucmia in 
man, has been the means of directly saving several lives, 
The result to physiolovical science wis the fact that when 
from any circumstance the living blood is charged with a 
soluble saline body much beyond what 1, natural, the 
effect is a convulsion which recurs at intervals, as uf the 
blood surcharged with the silt ware conducting sume 
exciting current to the museles so ay idly that the rescrve 
store of force in the nervous centres ian down cr way com- 
pletely discharged at once and had to wait to be re-sup- 
plied, at the end of cach discharge, Ls fore mnother convul 
sion could be excited. 


Dilution of the Blood and biedine by the Vets, 


In two great epideinics of cholcra which I observed, it 
was impossible not to see that the cause of rapid death 
was, In most cases, the sudden reduction of the amount 
of water in the body. In some instances where all con- 
sciousness appearcd to have passed away and death was 
declared, the recurrence of movements in the limbs of the 
apparently dead, suggested that in the strict sense of the 
word there was remaining life. In some instances the cffect 
of injecting salinc solutions into the veins had such an 
astounding temporary cflect in bringing back the con- 
SQiousncss, it seemed as if we had in our hands a sure 
Temedy, if we knew how to usc it, for the worst forms of 
the fearful malady. ‘The practice led me to cxperimcnt 
amor possibility of introducing water into the body by 
i €r channels than the veins, so that it might be gradu- 
ie absorbed and might re-supply what was being lost by 
78 Watery discharges from ihe bowels. I theiefore, in 

54, injected distilled watcr into the cellular tissue of 
ansthetised animals subcutaneously, and also into the 
peritoncal cavity, The difficulty of introducing any sufti- 
cieént quantity into the 
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method from being followed ; but with the peritoneum it 

was different. Into the peritoneal cavity I found not only 

that water, at the temperature of the body, can be intro- 

duced, through a hollow necdle, without any danger what- 

evcr, but that the fluid is rapidly absorbed, and may be 

absorbed until as much as amounts to the fifth part of the 

weight of the animal is introduced into the organism. The 

difficulty 1 encountered in bringing into practice this simple 

means of re-supplying the body with water in cholera, 

Jay in the fear thar was expressed respecting injuries to 

the peritoneum. The plan was nevertheless once tried in 

a hopeless case in the human subject in 1854, and with 

perfect success in promoting recovery. At the present 

time, with our improved instruments for injection, and 
better knowledge of operations on the peritoncum, the 
method would be certainly applied in another outbreak of 
acute cholera, and I belicve with most successful results, 
Beyond the directly practical, physiology gained a point 
by these researches, ‘Lhe experiments showed that when 
the blood is dilated by the addition of water, beyond a 
fifth of the weieht of the animal, 2¢., by the addition of a 
pound of water to the blood of an animal weighing five 
pounds, an unconscious condition of the body is in- 
duced, with sleep, with paralysis of muscle, with reduc- 
tion of temperature, and with death, if the natural balance 
be not quickly restored. Still further by pursuing the in- 
vestigation into a comparison of the specific weight of 
the blood, and the specific weight of a fluid excretion 
such as the urine, 1 found that in some forms of serous 
dropsy attended with a very low specific weight of the 
fluid excretions, the blood when reduced in specific weight 
approaching to the specific weight of the secretions, is 
thrown out with the utmost case into the serous cavities 
by the pressure of the circulation, is not returned by the 
osmotic 1n,ving current back into the circulating channels, 
and so accuinulates in the scrous sacs, giving rise to the 
phenomenon of serous dropsy. 


Laper mentation on the eietion of Alcohel. 


A very large number of my researches by experimenta- 
tion have had reference to the action of medicines or of 
chemical substances intended to be applied as foods or 
as medicines to the animal body. Some of these, such as 
chloroform, methylene-bichloride, and nitrite of amyl, 
have already been noticed, but they are a small number 
compared with all that have been physiologically investi- 
gated, By subjecting aninals of different species to the 
action of alcohol, 1 made clear what had only been sur- 
miscd previously, that alcohol reduces the animal tem- 
perature. I also found that, like nitrite of amyl, alcohol 
produces what is called its stimulant action, by paralysing 
the vessels of the minute circulation. By the same course 
of experiment | learned that the exposure of an aniinal 
to a degree of cold that is perfectly harmless when the 
animal is frce of alcohol, is certainly fatal when the 
animal is narcotised from the action of alcohol, By pur- 
suing the rescarch so as to include in it the heavicr 
alcohols, such as butylic alcohol and amylic alcohol (fusel 
oll), I learned for the first time that the more injurious 
effects of some of the common alcoholic drinks sold for 
the uses of man are due to these exceedingly puisonous 
compounds ; and by observing the action of alcohol, 
when the «ction is long-continued, on the visceral organs, 
the various organic changes it specifically engenders, in- 
dependently of all other coincidental causes of diseage, 
were accurately determined. In a word, all my researches 
of a physiological kind on the action of alcohol, from 
which so much has been gathered in respect to the 
utter uselessness and the great harmfulness of that potent 
poison, have been made from observation of its effects 
on the inferior animals. Its cffects in reducing tempera- 
ture, in reducing vascular tension, in reducing muscular 
power, in destroying the action of the animal mem- 
lranes, in impairmg the structures of vital organs, could 
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never have been certainly demonstrated if the lowe 
animals had not formed the field of experimental in- 
vestigation. In these experiments the lower animals 
suffercd neither more nor less than millions of those 
human animals who indulge in alcohol, and I am sorry 
to say that, like the human animals, many of them became 
too fond of the agent that was producing their certain 
deterioration. I can bat fecl sure that a great number 
uf facts of the most practical kind sprang from these 
researches on alcohol. To them also should be added 
one other addition to physiology. I traced out, in watching 
the cflects of the heavicr alcohol from the lighter of 
the scrics, the singular law that the physiological action 
of an organic chemical substance is intensificd by the 
increase of its specific weight. Thus butylic alcohol is 
moi pronounced in its action than methylic, chloroform 
than chlonde of methyl, and so on through all the series 
of erganic compounds, 


Leapertmentation on Septine. 


In 1864 the death from diphtheria of one whose life 
was dearer to me than my own, led me to study more 
circfully than 1 had before, the process of secondary 
Absorption of secretions from discased abraded surfaces. 
In the case in qustion I felt’ sure that the death 
was due to the absorption of poisonous secretion from 
the ulcerated throat and from the nasal passages. 
There was at that time no lipht to guide me to he 
truth eaccpt the caperiments of Gaspard, Majendie, and 
Scdilot, which bore rather on the action of purulent 
inatter and of decomposing blood upon the body, than 
on secretions formed during disease. 1 felt it right, 
therefore, to seck for further information by cape 
ment, and this gave rise to the first steps of a research 
which has since assumed great impoitance. Jn the 
latter part of 1864 some fluid secretion had to be 1e- 
moved from the peritoneum of a patient suffering from 
surgical fever, on whom Mr. Spencer Wells had performed 
ovariotomy. The fluid, which was quite free from decom- 
position, was applied by inoculation to a healthy lower 
animal—a rabbit. It produced a special form of discase 
analogous to that from which the human _ patient 
was suffering, ‘The secretions of the infected lower 
onmual were tested in turn on another healthy animal, 
and were found to be equally and spccifically potsonous, 
‘lhe same was eatendcd through four serics with like 
wsults. Some of the onginal fluid was neat treated with 
the view of ascertaining if the poisonous principle in it 
could be isolated, and a series of salts were obtained which 
were found 10 posscss 2 poisonous and progressive poison- 
ous action Jike the original fluid, A poisonous organic 
hse seemed, in fact, to be present in the peritoncal secre- 
tion, to which poison, whatever its nature might be, I 
ive the name of seAf/ne. 1 afterwards made a setic> of 
«periments to determine what agents destroy the activity 
«t the poison, and from the whole of the inquiry, I was 
brought to a theory of the epidemic diseases which I 
have spe‘ ially announced, and which will, I_belicve, hold 
its own, viz., that these diseases, are all glandular diseases, 
and that their poisons aie specifically nothing more than 
the serietions of the glandul. structures in a modified 
condition ; that they may be produced with or without 
infection, and that they act in producing the acute symp- 
toms of disease, after their absorption, by their effect, 
xrimarily, on the nervous system, and secondarily, on the 
plood. Recently, I have endeavoured to demonstrate 
that the fever which the septmous poisons produce is 
brought about by their power of liberating oxygen from the 
blood, and that those agents which counteract this action 
most cffectively are the true febrifuges. As yet all such 
countcracting agents—one of which, quinine, is the! best 
example—are clumsy and slew in_ their neutralising 
effect. But chemistry has agents much more potent, and 
jie day, I am quite sure, is not far off when we shall have 
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| given to us neutralising agents for the contagious fevers 


which will be as refined and potent as the poisonous 
agents that produce the fevers, and which will cure 
fevers by inoculation from the lancet-point, as cer- 
tainly as small-pox, or other infectious malady, is now 
producible by the process of inoculation of small-pox 
septine. By-and-by, and this will probahly be the carliest 
step, we shall find a vapour, to inhale which will have the 
desircd cffect, and will be rapid in operation, This prin- 
ciple made perfect, theie will be no such thing as a 
necessary death from an infectious disease. 

At present, the view thit the poisons of the spread- 
ing discascs are merely animal secretions, like the 
poisonous secretion of the cobra or the changed saliva 
of the dog under rabies (canine madness), removes all the 
mystery that surrounls them, and the various plans 
for priventing the distribution of the poisons and of 
infection is rendered common sense and simple to the 
extremest degre, 


Experinntation on Painless Frtuction of Animal Life 


The latest experimental researches which I have con- 
ducted on lower living animals have had for their object the 
discovery of a ready, cheap, and innocuous method for 
hilling without pain those animals which are destined, as 
yct, for tle food of man. If the labour of the physiologist 
be allowed to prosress, the day will soon arrive when the 
slaughter of animals for food will become unnecessary, 
since he will be able to so transmute the vegetable world 
as to produce the most pcrfect and delicious foods for all 
the purposes of life without calling upon the lower animal 
world to perform the intermediate «hemicai changes. But 
until this time arrives, animals will have to he slaughtered, 
and my research has been directed to make a process 
which at present is barbarous and painful, painless in the 
most perfect degree. For this purpose the various modes 
of rapid destruction of life—by powerful electrical dis- 
charges, by rapid division of the medulla oblongata, and 
by the inhalation of various narcotic vapours, have been 
carried out. The experiments, which have been exceed- 
ingly numerous, have led me to the conclusion that the 
most perfect of the painless mcthods of killing is by the 
inhalation of carbonic oxide gas. So rapid and complete 
is the action of this gas, that I may say physiological 
science has dene her part, as far as it necd be done, for 
making the painless hilling of cvery animal a certain and 
ready accomplishment, an accomplishment also so simple 
that the animal going to its fate his merely to be passed 
through the lethiul chamber, in orde1 to be brought in 
senseless slecp into the hauds of the slaughterer. The 
application of teaching and the putting into practice 
this humane process lic. now with the world outside 
science; but to insure its acceptance, all the force of 
selfishness, of prejudice, and of practical apathy for the 
sufferings of the animal creation, have to be overcome. 
There is a great deal of talkand a great deal of sentiment 
abroad on the question of the sufferings of the lower 
animal kingdom, but when an attempt 1s made to relieve 
those suttermgs by the invention of methods for opcrat- 
ing, surgically without the infliction of pain, or for 
painless killing, the true and vital sympathy which one 
would «xpect in support of such practical and humane 
efforts, until they are made perfect and universal, can 
scarcely be said to be found at all. With the exception 
of a fcw, not a dozen altogether, of really humane ladies 
and ventlemen, I have found no one, out of the ranks of 
science, in the least interested in the saving of sufferings 
to which I am now directing attention. The man of 
science stands and wondcrs at the strangeness of the 
psychological problem before him ; and, in spite of him- 
self, is forced to the conclusion that, practically, the noise 
that is made at him in the name of humanity is, after 
all, sounding brass and tinkling cymbal. 

BENJAMIN W. RICHARDSON 


Aug. 31, 1876] 


STANLEY’S AFRICAN DISCOVERIES 


M R. STANLEY, in the work he has already done, has 

made a substantial contribution to African geo- 
graphy, and the last letters from him which have recently 
appeared in the Daily Telegraph raise eager hopes that 
shortly we shall hear of his having accomplished work of 
even greater value. We do not propose to recapitulate 
the narrative with which most of our reiders must be 
familiar from the interesting letters in the 7Ze/egruph, bu 
briefly to point out, with the aid of the accompanying map, 
how much Mr. Stanley has in these letters added to our 
knowledge. Of course our map docs not pretend to rigid 
accuracy, its object being simply to show Mr. Stanley’s 
route, the amended outline of the Victoria Nyanza, and the 
main features of the country traversed by him, It is not 
our desire to take up space with conjectural geography. 
nor to reconcile Mr. Stanley’s statements with those of 
pievious travellers, nor to discuss what is likely to be the 
tendency of future discoveries. All this secs to us 
unnecessary at present, as there 1s every probability that 
we shall not have long to wait for accurate and full in- 
formation from the various travellers that are now in the 
field. 

One of the most sitisfactory parts of Mr. Stanley’s 
work is undoubtedly his circumnavigation of the Victoria 
Nyanza, and the filling in of its outhne with something 
approaching to accuracy. Previous to Mr, Stanley’s visit 
we were dependent mainly on conjecture for the configura- 
tion and dimensions of this npportant lake, supplemented 
by the observations at one or two points of Speke, on 
whose name Mr. Stanley’s discovertwcs have shed addi- 
tional plory. Anyone comparirg the map which we 
have drawn up from Stanley’s information with that of 
Speke will be able to sce how much the latest traveller 
has done. ‘The outline of the shore all round is given 
with what we must regard as a fair approach to accuracy, 
to be supplemented ere long, we hope, by careful survey. 
The long branch lake on the north-east haus been cut off, 
probably to become a separate lake or inarsh further 
east; the eastern shore has been brought considerably 
westwards, while the southern and western shores have 
received important modifications. ‘The “ numerous 
islands ” of Speke’s map have many of them been visited 
and most of them been seen and named, and are found 
to extend almost all round the lake at a shot distance 
from the shore. The names at least of many of the 
tribes that inhabit the shores and the islands have been 
obtained, and not a few details concerning their customs 
and physique. Stanley’s account of his visits to Mtesa 
are in the highest degree intcresting, and cannot but 
raise our admiration of the excellent diplomacy of the 
determined commissioner of the Zelegruph and the 
Herald. As to the extent of the Jake, the conjecture that 
it is about 1,000 miles in circumference is probably not far 
from the mark; from the observations of Stunley its height 
above sea level is calculated to be 3,800 feet, very near to 
one, at least, of the observations obtained by Speke. 

Probably after the circumnavigation of the Victoria 
Nyanza, the most satisfactory piece of work done by Stanley 
has been the tracing of a Jarge portion of the lacustrine river 
Kagera, the same which Speke had under fan apparent 
misconception named the Kitangule. Stanley during his 
Circumnavigation ascended the mouth of the river and 
found it to enter the lake about twenty miles further noth 
than was conjectured by Speke. What is, however, of 
More importance, is the carcful exploration of this curious 
Tver further up its course, confirming and extending the 
Lake ties previously made by the careful Speke. Speke’s 

<¢ Windermere has been found to be only one of a 
Se of at least seventecn lakes, which are in reality one, 
S 1A are fed and drained by the river Kagera, and which 
Stanley with considerable reason regards as “the real 


parent of the Victoria N ile,” and along with the Shimeeyu , 
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River on the south, the main feeder of the Victoria 
Nyanza, Stanley’s account of his eaploration of this 
lake-river 1s of such importance that we shall quote his 
own words :-~— 

“ While exploring the Victoria Lake I ascended a few 
miles up the Kagera, and was then struck with its great 
volume and depth—so much so as to rank it as the prin- 
cipal affluent of the Victoria Lake. In coming south, and 
crossing it at Kitangule, I sounded it and found fourteen 
fathoms of water, or 84 feet deep, and 120 yards wide. 
This fact, added to the determined opinion of the natives 
that the Kagera was anarm of the Albert Nyanza, caused 
me to think the river worth exploring. I knew, as all do 
who understand anything of Atrican geoeranhy, that the 
Kagera could not be an cffluent of Lake Aibert, but 
their repeated statements to that effect caused me to 
suspect that such a great body of water could not be 
created by the drainage of Ruanda and Karapwe, and 
that it ought to have its source much further, or from 
some lake situate between Lakes Albcurt and Tanganyika, 
When I explored Lake Windermere I discovered, by 
sounding, that it had an averaye depth of 4o feet, and 
that it was fed and drained by the Kagera. On entering 
the Kagera, I stated that it flashed on my mind that it 
was the real parent of the Victoria Nile; by sounding I 
found 52 feet of water in ariver $0 yards wide. 1 pro- 
cceded on my voyage three days up the river, and came 
to another Jake about nine miles Jony and amule in width, 
situate on the nght hand of the stream. At the southern 
end of this lake, and after working our way through two 
miles of papyrus, we came to the island of Unyanyubi, a 
mile and a halfin Jeneth. Ascending the highest point 
on the island, the secret of the Ingezi or Kagera was 
revealed Standing in the middle of the island I per- 
ceived it was about three miles from the coast of Karagwe, 
and three miles from the coast of Nishakka west, so that 
the width of the Ingezi at this point was about six miles, 
and north it stretched away broader, till beyond the 
horizon green papyri mixed with broad grey gleams of 
water. I discovered, affer further exploration, that the 
expanses of papyri floated over a depth of from 9g to 14 
feet of water, that this vegetation, in fact, covercd a larpe 
portion of a Jong shallow lake; that the river, though 
apparently a meie swilt-flowing budy of water, confined 
secmingly within proper banks by dense tall fields of 
papyrl, was a current only, and that underneath the 
papyri it supplied a lake varying from five to fourteen 
miles in width, and about eighty gcographical miles 
in Jength, Descending the Kagera again some five 
miles from Unyanyubi, the boat entered a large lake 
on the Icft side, which, when explored, proved to 
be thirteen geographical miles in length by eight in 
breadth. From its extreme western side to the mainland 
of Karagwe east was fourteen miles, eight of which was 
clear open watcr ; the other six were covered by floating 
elds of papyri, large masses or islands of which drift to 
and fro duly. By following this lake to its southern 
extremity | penctrated between Ruanda and Kishakka, I 
attempted to land in Ruanda, but was driven back to the 
yoat by war-cries, which the natives sounded shrill 
and loud. Throughout the entire Icngth (eighty miles) the 
KNagera maintains almost the same volume and nearly the 
same width, discharging its surplus waters to the right 
and to the left as it flows on, feeding, by means of the 

nderground channels, what might be called by an ob- 
server on land seventeen separate lakes, but which*are : 
‘n reality one, connected together underneath the fields of 

_. 1, and by lagoon-like channels meandc ring tortuously 
nough between detached fields of this most prolific reed. 
rhe open expanses of water are culled by the natives so 
nany “rwerus,” or lakes; the lagoons connecting them 
ind the reed-covered water are known by the name 
of “Ingrezi.” What Speke has styled Lake Winder- 
nere is one of these “rwerus,” and is nine miles 
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in extreme length and from one to three miles in width. 
By boiling point I ascertained it to be at an altitude of 
3,760 feet' above the ocean, and about 320 feet above 
Lake Victoria. ‘The extreme north point of this singular 
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lake is north by east from Uhimba, its extreme southern 
point. Karagwe occupies the whole of its eastern side. 
South-west it is bounded by Kishakka, west by Muvari, 
in Ruanda, north-west by Mpororo, north-east by Ankori. 


STANLEYS EXPLORATIONS 


IN 





nn er e Ss : ll ITAATMT) 1 
I sod - : : NTRAL  APFRIC 
> = i PAY . GES « : v CA 
1h o 
t . y a * ! 
WoO Ate. bo a. int UM TR oO 5) Moiese 
: oh pe a CT at ) ALD PIU" ABLE ROUTE 
- as eI ‘ 1 
t a ; ‘ J Sagan Sy os — JET se | 
{ : Wee J : ec dP omy Nealsess StS: 
i So ae O % | 
\ > ~ , em ” : 
4 \ fe if a ‘ mm Rete of Bnyetat Miles | 
! ee: / : See | 
ie 7 = . es Las 
| er. the \ Magia ls K 1 M-] Minty eb alight dect | 
: t> : r fs A - QO ; NM rail, culate | | 
: Row. Z £ 7 fo o : CNet tua 7 ™ \ 
am, pay ae ; vif , ~ hea him 
i Fa. & : ord tnot a 4 woe \ F 
aS | eee | Ee A gt s 
, mis 1 = re a { 
: wf, : —ukh weovia ee za 
| \» - oe? vv ~ riurd > % | 
| >) 7 <> ‘ KES ei bay = 
~ ; -- ’ . : ps 
| he . = ’ a4 
at SE : H ra Pi baaed 
‘ ™ poets . Rater of \ 
{ Naar eA is a “oe 3 
| | Aya Y j/2 Uo & 0 G A | 
: peng). are Ss ' " Be ; ‘ ae 
' eee, MS + ay here, ae ; 
; HM alvonea t. om - 2 . — é \ 
Pe ee vey s | 
\ po - pele c Nec pon f tte 
. 3 Cy ee srp7 ge . 2 cam 
a . 7 { eee ye ee et eee M'TCN | s phy = 
: useg,y af prape eee fer “bat os sn et aes aa ry eet 9K 2 r 
%y ' Mem fe > opt tas pelle s * 4, aN <“ See pega if ‘y - \ t , ' re Gao! 
' ; a De a ead , . zs ape oF ae mM (cacti 
; UPurr dis f a i: : iN Mowing yer wv > alu Nine : at as ": e f& esi? sa ~,/ ‘ As. " | 
~ bf 'y atk ees _ n” Be amin, et ran 3 
mad sO bs : ooh hs Bes oer ey : ra i aes WRI 
J! 7 } ' eee el b at s rn’. \ mn Gs) 
0 y S 1 9 «& ae ee tee Tut. cuane 
<i fe eA a ; : “\ ‘ San { q - : ia 
ee Ppa “I Py * { \ hud BOS, ft 
See rn) ‘ ' = O “X . ! { ~ wa _ oe 
x \ ‘ 8 sl : » Wa . _ i be 
| AyY Nae Ath ont Y haa 7 < - ‘ ' 
petty a oy | t Ved ccgcesl 
ara gh? ae: f Sf es - 94 : > ; we oes a 
n Kee ! , i) + + : sewed p { Nos - ae Ue 
/ Ny f — 7 é ’ ie tg 
| BB ee eee yg : ANZA Se ae ae 
« cad ei Y ’ ‘ , - IT ro 
HY ae > s - a J ! ( l ( My [ { N ) wha Me 7 ‘ 
| ‘s, : - » ~ ‘ ae : 7 esarei ge r “s a vd ‘toni : ) 
| eer or % % Oo ae “Ph Syn ] my ey) SUT y wots a. 2 
< pie a ' 
+ oe 1: 7 7 soe 
. v af Weira eo pee ts & 
ct, : ” . ras e. f ( fy _ eae ; 
Mora "ee % ee v7) ) ra 7 tea = 
fad As a q at an Anice = ; 
Be OS gale 0 8% FAN. 
! ; ‘e Pe ( c ey ty Vy seat yore - . af 
‘ ML Meum hirn ; (j i> F yk. ‘ Rpamireed DM ivient : 
. i f ' ie a YW =~ af 
: (}, nO ys 2 Qa. Natt! hpi arts - a ~ = 
: ena a. =f » 
t & \ =! jPainibat - 4 ‘ 2 - Qa “A, 
a, es . toy, ie yo - - 7») ) 
F fe » © <a ‘ 5 o “fad 5 wie bk ha at, ylicva wu a Le | 
- “ ; rau = cae rw & > . “9 
mag: OS = 2 a eee Sty fr Batuge | 7a & 
‘ : wa ood zi gy \ : rane z° a t aN Aiwa te | 
‘ o UY { a! { } e y Lr Ww fone x eee | 4 iy vere 
a ‘ Dee ce Ole tg ae eae te tem N. A Mapits = 
Ny = A 7 oan) i 'AHLSR y¢ eo > ‘ 
7 a wet! ” ' x i *~ Ramen... tgs 7 Be J gach 
: \ eft She a Be "ee: Roara Rt 
“UZ UnG E - te / ’ 2 oe 7 a aa *4, NG ey ee al er ae NA Bee 
‘ ~ wre < : Vo ; Ge . a, tt aN sult wee tee 
. : - 2 { hed oo = ee sae Speis ou ipod 
4 Bits Pd ie a ‘ ~ SAuahiy, 's 
’ Akenyara) jKIOHAIh A , : ’ eC f nit UA =a T U T WA 
: 4 Jy ‘SUA ALP OrS “fi > \ x Samael 7 
. c. Lake Ny hs i piss “\ : gts 4 . ‘ \ ore wae oe 
& me oe" ui &ou | 4 Ur th AN GAS “ey Ve Se rad 
Rove Lia . ARS NS Soon 
“ne vu au Foy “. C ew Ns laos, So ide 
Mukambas jf oe ) ve 2. ; \” wh « i 2 aad tes T U Zz U 
5 > ~*~ =. i \ ( ok - Av = es 
So LZ ‘a pat r '% «x he 
ar) : : U + ae f eo f fy > a ‘Ss : 
Ve Mukambss & ‘ Be) ti aie te Rae ~_ NN 
Sumhurur2 5 Sianlen Apriiea ost ew , oO | ’ 7"n Vs 
py Pekan P et. < , \ <P. 2.77.0 | Lumorosis “be 
Paak \ . : acs Niakakakag 
: J9nisuka 4 ar x : 7 Ra 
f ? x: : mY (eae ee Wns 
: $ \ re" Sanaonge - 
2 eel “ \ Me . ~ 
evikarl °o i x My a me Vy ¢ 
Me ? . ay 
om ‘ 
fe v4 ; “oy rs ‘ 
a . t year} . 
yMohungos ; “3 Ne See 
5 ’ t “ wal 
A ene Pe P s : Y, “ eit diastase cbane 
% ¢ 
: ! i . 
ee Zassi = Fe 41 ‘ 
ay ae ' Mueney | Z x 
coe ‘ - : ‘ 
~s ' ¢ $ b ‘ 
S 7 ma - eN tingambows 
ss a Bg YY) ve CG MgengsTemhe | 
- r ree ‘ porno adprp oa 
ee ‘ : ¥ AR { 1. a { 
‘ a) 5 eee ae ges : Buncon poke U7 118 a 
t : : ee “eS ae - ; : ae ‘. 
bow ‘\ - Oy. Nae ee ye rs i Spates Creat ANA A 
ee ee ee oe ee X + AUNYANYERBE \ stanley 1871 7 
ee ) Cameron: 271. - ee N) yr 1 T? anono) Livingttone 4 Stanley 1872 ' 
ree SUN ae a ? an Cameron T8293 Stan fog in Weog, watt 





At the point where Ankori faces Karagwe the lake con- 


There is evidently an inconsistency between this statement and the 
height (3,600 feet) above given for the Victoria Lake. The latter, however, is 
Capt. George’s computation from Stanley’s readings. Stanley's observations 
will no doubt be revised when his readings for Lake Windermere are sent 
home. Meantime we must let his statement stand. 





tracts, becomes a tumultuous noisy river, creates whirl- 
pools, and dashes itself madly into foam and spray against 
opposing rocks, till it finally rolls over a wall of rock ten or 
twelve feet deep with a tremendous uproar—on which ac- 
count the natives call it Morongo, or the Noisy Falls.” 


Aus. 31, 1876] 


Mr. Stanley do's not exaggerate the importance of this 
discovery. That the river has any connection with Tan- 
any ka is in the highest dezree improbable, as the Vic- 
toria into which it drains is more than 500 feet above the 
level of Tanganyika ; but the question of the connections 
of this Jake Mr. Stanley, we hope, has by this time 
solved, tle afterwards traced the Kagera upwards ina 
south and west direction, the direction in which trend all 
the ranges in this 1cgion, as, indeed, run all the great 
ridges, troughs, Vasins, and valleys from Alexandria to 
the Nyassa Lakes. In Soutnern Kishakka, however, 
a valley struck in from the north-west, through which 
he found issuing into the Nagcra, a large Jake-like river 
called Akanyaru. Above the confluence the Kagera was 
ceen to be a swift-llowing sticam of no gicat depth or 
breadth. From the Mlagata hot springs Stanley ob- 
tamed a good vew of the revion to the north-west, 
including the Ufumbiro mountains, two sugar-loaf cones 
and a 1dge-hke mass, reaching a height of 12.000 
fect. From this point of view, also, he saw thiee othe 
Jofty ridges scparated by broad valleys. Between two ot 
these ridges flows the Nawarongo river rising in the 
~Ufumbiro mountains, and flowing south by west to join 
the Akanyaru lake-river. Another large lake he heard of 
as lying to the weetwarde, but of this he could obtam no 
certai information. 

Of Stank y's visit to Lake Albert Nvanza hitle need 
at present Le said, as he succecded in obtarnin: only a 
ghmpse of it, when he felt himself compelled to return. 
Some important observations, however, he did succecad 
in making, and collected many scraps of mformation. 
His statements about “the kino of mountains,’ Gam- 
baragara, and its pak-ficed, trown-hured mbhabitants, 
the chict mediciné-men of the notoiious Kabba Reaa, 
have roused cuuosity to the utmost. This mountain, 
which appears to be situated somewhere on the north 
of Unyampaka, m height between 13,000 and 15,000 
feet. Mi. Stanley conjectures to be an extinct volcano, 
as “fon the top of it is a crystal-clear lake, about 
500 vards in length, from the centre of which rises a 
column like rock to a grvat height. .\ 11m of stone hke 
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a wall surrounds the summit, within which are scveral | 


villages, where the principal mcdicine-man and his people 
reside.” Stanley's route to the Albert Lake was partly 
through Unyoro and partly through an uninhabited tract 
of Anhor, hi. camp bemg pitched near the edge of the 
plateau which borders the lake, in the district of Unyam 

paka, During his march he made important observations 
on the contour of the plateau which separates the two 
lakes, the structure of the mountains and ridges, the 
course of the watersheds and of the rivers Katonga and 
Rusango. The general correctness of Baker's map, so 
far as the east coast is concerned, has been confirmed, 
and although the actual Jake may not extend south of the 
equator, it is probable that there are long stretches of 
papyrus swamps at its head. ‘The kmgdom of Unyovo, 


under Kabba Rega, occupies a large extent of the eastern | 


shore of the Jake, and includes many minor states, the 
names of which, and of others on the west side, Mr. 
Stanley succeeded in collecting. The extensive pro- 
montory of Usongora, forming Beatrice Gulf, on the 
Shores of which Mr. Stanley encamped, is the great salt- 
field whence all the surrounding countnes obtain their 
Salt, and rumour makes it a land ¢t wonders, with ain vo 
Tin enutting tire ard storcs, a salt ake of great oa 4 
ils of salt, and ab eed ot luge savage dogs and don! 

natives. Mr. Stanley gives the latitude of his camp 

on Lake Albeit as 0° 25’ N. and longitude 31 24’ 30" I. It 
ee to reconcile this last datum with previous 
Haren ves and indeed with the Iength of Stanlcy’s own 
fe viene the two lakes. If his own map of Vic- 
ep eaen ee the two lakes must be within thirty miles 
Aialce '. Itis probable, we belicve, that Sir Samucl 
“Crs Inap places the east coast of the jake too far west, 
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and that its position will have ultimately to be changed, 
but if to so great an extent as is indicated by Stanley's 
statement, must be solh.d by further observations. At 
present we cannot reconcile Simnor Gessi’s narrative wit 1 
that of Stanley. Gesst states thit he was stopped in dis 
navigition by a “forest of Ambitch,” some thirty miles 
to the north of Stanley’s B atuce Gul, and that the natives 
deciarcd the Jake extended no farthor south. The state- 
ments of the two travellcrs ate cqually positive, and we 
have no reason to distrust either, and theicfore we cm 
only wait for more information, which, it 1s bkelvy, wil 
now soon icach us, either from Mi. Stanley or Mr. Lucas, 
an independent traveller, who ww actuated purely by a love 
of exploration, and who, by last accounts, was on his way 
to the lake. 

On his return from this expedition Mr, Stinley set out 
southwards through Karagwe for Uyyt, his purpose being, 
if possible. to reach Lake Albert from the west and mithe 
as thorough an esoloration of wt as he has done ot the 
Victoria Lake. “Lhe chinces are that he will be success- 
ful. Itwas while in Earagwe that, by the assistance of 
the hospitable old king Rumantha, he was able to explore 
the Racca lacu trne region. Oa completing this explora- 
tion he visited the hot sprinss of Mlagata, two days’ 
match from Rumanika’s capital, ina deep-worded gorge 
clothed in the most luxuriant veeetation, “Phese springs 
reach a temperature of abont 130’ Fahr., and are greatly 
resoited to for their supposcd curative effects, which Mr. 
Stanley seems to doubt. 

Mr. Stanley’s last Ictter is dated April 24, 1876, from 
Ubagwe, Western Unyamweri, tifteen days’ journey from 
Uy, which, if all has ¢ one well, he will have reached long 
ago. Hefore setting out for Lake Albert again, he pro- 
posed to explore the hitherto unvisited portion of the 
neith-west shore of Tanganyika. From this exploration 
smne authorities expect impoitant results to follow ; it 1s 
indeed thousht possible that in this direction will be 
tound the real outlet of Tanganyika, and that Cameron’s 
river Lukuga may ultimately be discovercd to be after all 
only an indentation of the lake, and that moreover «a con- 
necuon will be found between Tanganyika and the Albcit 
Nyanza, ]lowever this may be, both explorers have dune 
work of the highest importance in African geography, and 
the Jast published Ictters of Stanley must be regarded as 
arcally valuable contribution to the solution of the great 
Nile problem and to an accurate knowledge of Central 
Africa. He has proved himsclf an explorer of the greatest 
capability, and the cxpedition he leads reflects credit on 
the enterprise and public spirit of the proprietors of the 
two newspapers who have sent him out. 


COFFLE IN CEYLON 


IK YLON is perhaps best known to Icuropeans through 
being one of the chief coffee-growing countries in 

the world, and indeed, after its production of cinnamon, 
which gives it a position that is quite unique, its chief 
claims to notice from the ordinary untravelled Inglish- 
man are derived from its coffee. ‘The plant is supposed 
to have been introduced into the island by Arabs from 
the Persian Gulf more than 200 years ago, as there are 
traditions extant among the Singhalese of its flowers 
Pavite been offercd at the shrine of the sacred tooth of 
td ym Kandy at a remote date. The art, however, 

“A pseparing any beverage from its beries was unknown 
to the natives, or at least unpractised by them until recent 
times, and it was only in 1827 that the first plantation 
was opened—hy Sir Edward 1 irnes, the then Governor— 
with the idea of exporting coffce to the L:uropean market. 
This estate was situatcd not far from Kandy, and at an 
elevation of some J ,5U0 fect above the sea, Thirteen 
years afterwards the first tush of speculators in cofice 
occurred, when the avcrage quantity eaported was 54,000 
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cwts., and its value about 150,000/. The effect of this 
sudden impulse to the enterprise was seen six years after- 
wards, in 1846, in the export rising to 178,ococwts. In 
1855 it was close upon half-a-million, and in 1868 some- 
what over a million cwts., valued at the low rate of about 
sos. per cwt., and grown on an area, including native 
coffce gardens, of about 200,000 acres, In the following 
year “leaf disease” (/Zemileta vastatrix\, a species of 
fungus covering the under surface of the coffee-leaf with 
an orange-red coloured dust composed of the ripe spores 
of the fungus, appeared on a newly-opened estate in 
Madulsima, and within a very short time spread over al] 
the coffec-producing districts in the island. ‘The ravages 
of the pest have been so vreat that the annual production 
of coffee has been reduced to less than two-thirds of 
what it ought to have heen, and the loss to the colony 
can only be estimated at many milliens of pounds ster- 
bone, Dut this subject will be referred to later “at present 
ve must atlempt to give some idea of the character of 
the country in which the great staple of the island 
grows, Ceylon, as is pictty generally known, consists, 
roughly speaking, of a large central mass of mountains, 
attaining an elevation in one case ¢f more than 8.000 feet, 
and surrounded on all sides by low country. This moun- 
tain region, as well as the low country, is composed al- 
most entirely of primary rock (gneiss), and bears such a 
striking resemblance to the Western Ghaut Range of 
Southern India, that the island may be considered as an 
isolated portion of that contincnt, separated, perhaps, 
during the upheaval of both by the strone monsoon 
currents that set continually along the coasts of India, ac- 
cording as the sun is north or south of the line. It is not im- 
probable that other stratified rocks have once overlaid the 
ancient gneiss, but no rock less tough could long withstand 
the torrential rains of the south-west monsoon and the 
injurious effects of a tropical sun. If any such have 
formerly existed, every trace of them has long ago been 
washed down tothe low country or the sca. It is true 
that at one spot on the western coast, apparently pro- 
tected from the violence of the monsoon rams, and where, 
consequently, the rainfall is very slight, the remn:unt of a 
fossiliferous limestone of very limited extent is to be met 
with, but this, I believe, is the one solitary exception, and 
its relation to the gnciss formation of the rest of the island 
and to the coast of Southern India, has not, I imagine, been 
sufficiently explained. At the present time the soil of 
Ceylon is formed exclusively by the disintegration of 
gneiss rock, the abr7s of which scttles in protected spots 
and on slopes not too stecp for its accumulation. In its 
natural state it is nearly always very stronply tinged with 
red, and to an ordinary observer appears to be of a very 
poor character. ‘This no doubt is really the case, but it 
affords standing-ground for trees and other forms of 
vegetable life, and a forcing climate does the rest. With 
a rainfall over the greater part of the mountain zone of 
more than 100 inches, in some placcs more than 200 
inches in the year, distributed chiefly between the middle 
of May and the end of December and with such a rapid 
descent from the upper mountain slopes to the low 
country—the great river of the island, the Mahawelhi- 
ganga, descends at the average rate of ninety feet per mile 
for the first sixty or seventy miles of its course— it was only 
to be expected that extremely deep valleys, stcep slopes 
and precipices, and a general waterworn aspect should be 
met with on every side. These features are so marked 
throughout the cotfec-producing districts, that it is by no 
means unusual to find the upper portion of a block of 3co 
acres some 1,800 or 2,000 feet above the lower, and the 
whole estate nothing more than a series of rounded spurs 
and dcep ravines, with here and there a precipice of con- 
siderable height, with an accumulation of rocks about its 
base. It is at the foot of these cliffs that the best soil for any 
purpose of cultivation is found, whilst the worst is genc- 
rally on the most caposed parts of the spurs. This is no 
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doubt duc to the accumulation of vegetable mould, and 
the nutritive properties of the decaying rocks, which is 
possible in the one case, but not in the other, to any great 
extent. It is to the former of these substances, to the 
result of ages of forest growth and decay, that coffee estates 
owe their chicf value ; without it they are almost worth- 
less, as may be scen in the case of old estates, whose 
suiface-soil has been washed away through want of 
drainage or on the grassy slopes of fatanas, where jungle 
has never grown, and where of course there is no humus. 
On either it is next to impossible to grow coffee profitably. 
As these patanas or patches of poor grass land in the 
midst of luxuriant forest form one of the most striking 
features of the mountain svencry of Ceylon, and as no 
satisfactory explanation has as yet been given of them, it 
may be well to mention that a band of quartzite (meta- 
morphosed sandstone) several hundied feet in thick- 
ness, occupies a definite place in the gneiss series of the 
mountain zone, and that wherever this is found cropping 
oul, and by its disintegration forming the surface-soul, 
there we are certain to tin | the ground of such miserable 
quality that nothing but a coarse and all but worthless 
grass wil grow. ‘Ihis, however, does not fully explain 
the phenomenon. {[t may be noticed as against the 
theory that these patanas are due to the frequent burnings 
by the natives after the land has once been cleared of 
jungle, and then allowed to fall into grass, that, however 
land that has once been jungle may be exhausted by bad 
cultivation, its tendency 1s not to run into grass, but to 
relapse into a kind of scrub, and thence in time into 
jungle atendency which is never seen in patana land. 
The best estates, the chmates being similar, are where the 
humus is deepest, or where its constituents have been 
carried furthest by percolation into a friable soil, The 
protection of this humus and upper soil is the first and 
most importint duty of the planter on a new estate, and 
the drainave, therefore, at the outset, is rendered as com- 
plete as possible. 

An idea of the rate at which the surface soil even of old 
and well-worn estates is Carried away, may be formed 
from the fact that ,\,th part by weight of the surface- 
water passing down a stream In Pusscllawa--one of the 
oldest and best coffee districts— after a beavy shower was 
found by the writer to be carthy matter; a startling obser- 
vation indeed, but one that fairly agrees with an estimate 
made, after considerable experience, that one of the above- 
mentioned old estates had suffered denudation since it 
was opened more than thirty years ago, at the rate of 
about one-third of an inch per annum. ‘This is a Startling 
fact and suggests the inquiry, When will the land available 
for coffec in Ceylon be used out or washed away? It is 
already nearly all occupied, and it seems that before long, 
that is, within a score or two of years, in spite of all the 
exertions of the modern planter, all its fertile properties 
will be irrecoverably lost. Forest growth and decay have 
created the wealth of the Kandyan VProvince, and the 
ignorant or careless planter of the past has as truly 
wasted the natural resourccs of the country as if he 
had destroyed all its coco-nut trees, only in the one 
case the cvil would be temporary— twenty years would 
repair it; in the other ten times that period of abso- 
lute rest would probably not restore the fertility to the 
mountain slopes and bring them again to the state in 
which the European found them. Land suitable for coffee 
les generally between 2,000 and 5,0v0 feet above the sea, 
but the climate of the district and the aspect count for a 
good deal. Estates from 3,000 to 4 ooo fect in altitude are 
considered the best, the plants then being neither burnt up 
by the hot sun of lower elevations nor ruined by the black- 
bug—really a fungus, Cafuodium, thriving on the honey- 
dew secretion of the bug Lecaninm Coffer, and often 
mistaken for it~which is a sure visitor of high and wet 
estates, An eastern slope is generally preferred, but what 
eHect the early sun produces | have never becn able to 
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discover—unless it saves the plant to a great degree from 
the chills of early morning. 

As to climate the variety in this respect is most marked. 
On one side of a small range the coffee exposed to the 
south-west monsoon is mostly ripe about November. On 
the opposite side, four miles away, where it is subject to 
the influence of the north-east rains, it 1s ¢cenerally picked 
three if not four months later, whist in the most favoured 
districts in the southern part of the mountiin zone where 
the rainfall is considerably influenced by mountains that 
lic in the track of the monsoon the crop time lasts through 
nine months, /.c., from September to May— buds, flowers, 
green and ripe fruit, being on the tree all at the same 
time. 

Young plants are renerally put into the ground soon 
after the rainy scason has commenced, stumps bring used 
in the southern part of the province and where the 
weather is uncertain. Under the influence of a plentiful 
supply of moisture and an average temperature of 70° to 
75° 1,,the roots soon strike and the tree grows so rapidly, 
that at the end of two years a small quantity of fruit may 
sometimes be yathered. In its fourth year the tree bear. 
a good crop, and two years later it may be considered to 
be in its prime. About 1,200 to 1,600 are generally pl nted 
on an acre, and each tree, when it attains a heteht of four 
or five fect, is cut down tu 3 ft. 6 ins. and even lower in 
exposed places and on poor soil, according to the taste of 
the planter. The lateral branches are kept most care- 
fully pruned, and the tree thus caied for forms a cylin- 
drical mass of foliage into the centre of whi h the sun’s 
heat can penetrate and ripen the frit. The trees are 
planted six feet by five feet or six fect apiit, and wh n 
fully grown in good soil, present a mass of inter ening 
branches through which it is somewhat dihicult to make 
one’s way. When an estate has attained an aye of twenty 
years it is considered to be well past its prime, and only 
to be kept profitable by means of a plentiful supply of 
manure, and indecd the main question with planters now 
is not so much how to treat the tice itself, but how to 
obtain good fertilising naterial and apply it in the best 
manner possible. ‘The tres resp ..ds tu kindly treatment 
with the utmost readine-3, and will bear alinost ony il- 
usage and yet recover and yicla good crops, Ten cwto. 
to the acre, or nearly one pound per tree of prepared 
coffee, used formerly to be con ddcere |] a gool crop, but 
now, owing to the ravazes of the “leaf disere,” it is 
regarded as cxtr ordmary, and half the amount only is 
more frequently obtamed, At present prices this represents 
about 25/4 per acre with which to pay all the working ex- 
penses of the estate. Armonest these is the cost of ‘Tuniil 
coolics from the south of India, who have to be main- 
tained during the yieater part of th» ycar at the rate of 
one labourer to cvery acre of coffee in full beating, their 
pay averaging ov/. per day of ten hours, viz., from 6 A.M. 
to4 P.M. Besides this main charve there are artificial na- 
nures, tools, bullocl:-wazgons, bullocks specidly kept for 
making manure, road-making, &c., to be paid for, together 
with assessments for yvrant-in-aid roads, and other public 
purposes, so that to manage an estate well 1s 2 very cx- 
pensive affair, and can only be done where there is a 
large incoming of gross profits. 

No mention his yct been made as to how the land ts 
acquired by the planter and under whiat title it is held, 
When the English took pos‘ession of the Kancyan pro- 
vince in 1815, they agreed, by a convention, to respect 

oth the religion and the private property of the natives. 
; 1s latter consisted chiefly of rice-ficlds, whilst tie 
jungle-covered mountains having never been considered 
of any value were not claimed, and consequently passed 
into the hands of the British Government. As soon, 
then, as their value began to be appreciated for coffee 
cultivation, they were put up for public sale at an upset 
price of 55, per acre, and many estates were purchased at 
that rate. At the present time the upset price is 1/,, and 
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the land not unfrequently realises as much as 15/. or 207. 
per acre, so prosperous has been the enterprise of late 
years and so great the influx of English capital. The 
blocks of land when put up for sale are mostly of convenient 
sizes— 209 or 300 acres ~and the competition is frequently 
very keen for the more suitable pieces. As none but 
jungle land, except in very rare instances, is planted with 
coffee, the forest and undergrowth have to be cleared 
away and the ground thoroughly opened before the plunts 
cain be putin. This is done in November or December 
by Kandyan woodmen, who are vury skilful with the axe, 
and the remains of the forest having been dried by an 
eight or ten weck’s cxposure to the sun during the hot 
season are burnt off about February. As soon as the 
rainy season comes, holes 18 inches square and deep ‘are 
dug, and the plants, having had their rootlets carefully 
trimmed, are deposited in them, At this period of its 
formation the estte is e. nerally quite free from weeds on 
account of the recent fire, and very great care is used to 
prevent any, especially averatum or couch grass, getting 
a hold on the soil. 

As to the general statistics of the enterprise 1 find by 
Mr. Fer:uson’s very valuable directory that there are at 
the present moment 257,000 acres of cultivated coffee, 
divided into slightly more than 1,200 estates, and giving 
cinployment to 1,050 managers and superintendents, nearly 
all of whom are Kuropeans. Some 50,000 acres of these 
estites are not in proper bearing, through being either 
too young or too old, and therefore 210,000 acres may be 
taken as the extent of the plantations of the island, which 
are uccountid's for the present year’s crop (ending in 
September), estimated at 630,000 cwts., List year the yield, 
with 6,000 acres lvss In cultivation, was 873,000 cwts. 

The value of the whole plantation interest is roughly 
estimated at nine millions sterling of Mnglish money. 

The extent of native colfee, 2e, of the gardens of the 
Sinvhalese, which are generally situated in the immediate 
neighbourhood of their villages, where the trees are allowed 
to grow as they will, is probably between 40,000 and 
50,000 acres, and the average annual production may be 
estimated at from Lo eoo to 150,000 ewts. The value of 
this native properly Is set down roughly at three-quarters 
of aamullion sterling. 

In 184y the value of the former variety of coffee when 
prepared was 33s, and of the litter 185. per ewt. At the 
present moment so vreat has been the rise in the prices 
of both huids that plantation fetches as much as lous, and 
Native o5s. per cwt. 

A compari-on of the statistics of the coffce enterprise 
for the year 1552 ‘the earliest for which I have any reliable 
miformation) aud the present year furnishes several points 
of interest both to the plinter and the European con- 
sumer. ‘lhe former was a fairly good year, better than 
1553, but not to compare with any of the immediately 
succecding: years. The latter year is distinctly a bad 
year, but whether exceptionally so or not is the chief 
point of interest and anxiety, In 1852 about 40,000 acres 
were under plantation cultivation, and 255,000 cwts. were 
produced, nearly 6) cwls. peracre. In the present year 
about 257,000 acres are cultivated - one-fifth perhaps not 
being in full bearin:, as was probably the case in 1852— 
and 630,000 cwts. arc expected to be obtained, an average 
of Jess than 2) cwts. per acre. The native coffee pro- 
duced in the same two years will most probably be about 
the same in quantity, viz, 150,000 cwts. A fairer modevof 
comparison, no doubt, is that of taking the last five years, 
say from 1872 to 1876 inclusive, and comparing the 
average annual production per cultivated acre during 
that period with that of the five precedamg years from 
1867 to 1871, for it was in 1872 that the fallmg-off due to 
the “leaf disease” began to be seriously felt. During the 
earlier five years the rate of production per acre was 
46 cwts. During the later period only 2‘9 cwts., a 
decrease of somewhat more than one-third. It may 
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naturally be asked, What is the cause of this falling-off in 
the average production? One reason, no doubt, is that 
some estates are becoming old, and when an unfavour- 
able scason occurs their cultivation is temporarily un- 
waders But the main cause is most certainly the 

ungus (Hemileia vastatrix) on the leaves of the plant. 
This appeared first in 1869, and in 1872 was recoynised 
as a firmly-established coffee pest. It is gencrally ad- 
mitted that the injury is caused through the weakening 
of the tree by the absorption of the juices of the leaf, for 
no plant has ever been known to be absolutely killed by 
the attack or even by a succession of them. The first 
symptom of the disease is a palish discoloration in spots 
or patches, easily detected when the leaf is held up to 
the light. These quickly assume a faint yellow colour, 
and presently become coveied with yellow dust, which 
soon turns into a rich orange. These are the ripencd 
spores of the fungus aggregated in little clusters, and 
attached to branching filaments, that have found their 
way from the air-spaces within the leaf, wherc they have 
been feeding on its juices and ruining its vitality. It is 
estimated that there are sufficient of these spores on a 
badly diseased leaf to infect 100,000 plants, and thercfore 
it is no wonder that the pest, when once it had come to 
maturity under the favourable conditions of a coffec 
estate, should spread in an incredibly short space of time 
over the whole mountain zone, and that probably within 
less than two years from its first appearance every coflee- 
tree in the island had been nore or less affected by it. The 
injury in the first instance appears to be done solcly to the 
leaf, which, at a certain stare of the attack, dies of cxhaus- 
tion, andthetrec being an cvergreen has tothrowoutanother 
mass of foliage, which also in its turn becomes affected 
and dies. Consequently the strength of the plant, which 
ought to be spent in bearing fruit, is chicfly devoted to 
putting out new flushes of leaves, whilst a certain per- 
centage of the crop that is at last ripened is found to 
have suffer.d from the general weakness of the tree. For 
a discase of this kind it is impossible to suggest any 
remccdy, such as sulphuring the leaves. linagine such 
an operation as sulphuring more than 250,000,000 trees, 
and then only obtaining a temporary relief! Manure 
gives a tree strength to bear fiuit as well as leaves, and 
therefore is the most approved of all the remedics tried 
as yet. 

With regard to the origin of the discase, nothing 1s 
known, evcept that it first appeared on a new estate In 
Madulsima, a district in the south-east of the mountain 
zone, and borderiny on the low country. Mr. Thwuaites, 
the botanist, believes that it his been introduced into the 
island in imported manure, which is a probable explana- 
tion of its orivin, so far as Ceylon is concerned. Agwainst 
this supposition, however, is to be set the fact, according 
to the writer's belicf, that //emileta vastats?a is found in 
no other country in the world except Southern India, and 
on no other tree except the coffec-tree. It is, therefore, 
possible that it may have existed in a modified form, and 
without attaining any great development ou some of the 
trees in the low country jungle to the castward, and from 
them may have been carried by the wind to a neighbour. 
ing coffee estate. Be this as it may, it is not now likely 
that its origin will ever be known, unless future research 
into the nature of fungi throws a light on the subject 
which it is impossible to anticipate. As to the future of 
the coffee enterprise in Ceylon, it is useless to predict. 
Let us hope that the same Providence which has ordained 
that masses of plants, animals, or men, may not be 


unnaturally aggregated together without some disease | 


becoming epidemic among them, may also in this case 
apply the same law for the destruction of the disease 
itself, by developing among its countless myriads of 
spores a principle of death, which may cause the plaguc 
to disappear as suddenly and mysteriously as it came. 
Since the above was written, the blossoming scason 
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has proved so favourable that it is estimated that the crop 
for the year ending September, 1877, will exceed a million 
cwis., but whether the plants have suffered so seriously 
from the attacks of the “ lcaf disease” as to be unable to 
bring this crop to maturity time alone can prove. 

June, 1876 R, ARnAY 


OUR ASTRONOMICAL COLUAIN 


63 Cyont.-- The following formule for the difference of 
right ascension and declination of the components of 
61 Cygni are founded upon a comparison of Bessel’s 
measures with the Konigsberg Hleliometer (mean epoch, 
1835°47) and Baron Demhowski’s hetween 1871 and 1875, 
on forty-two nights :— 


2291727 4 [S°74,48] (2 - 1870) 
7°4928 = [o'27750] (4 — 1570) 

If the angles of position and distances are calculated 
from the differences of right ascension and declination 
thus obtained for the epochs of the older observations, 
collected by Bessel in his earlier memoir, it will be found 
that there remains but a very doubtful deviation from 
rectilincar motion. [radley’s observations, 1753°8, exhi- 
bit the largest difference, 3'"9, but having regard to the 
discordance between the result from Piazzi’s observations 
for 1806°3 and Bessel’s for 1812°9, both of which can 
hardly be correct, this difference is not excessive. It 
appears that the only suspicion of curvature of path must 
depend upon these early and more uncertain data, as, 
indeed, was inferred hy Mr. Wilson, of Rugby, some time 
since, 
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TUtiuies Cort, -The calculations of Clausen and 
Tischler have placed the theory of this comct upon a 
very satisfactory foundation. Discovered in the first in- 
stance by Mechain, at Paris, on January 9, 17g, it was 
observed until ~Rebraary 1; a parabolic orbit was com- 
puted by the disc... rer, Which subsequenuy figures? #1 
all our catalog urs, but Hore appears not to ha + been at 
that time any suspicion of 41. comparatively short period; 
indeed, the short estent of 1, «vation mipht well pre- 
vent this. On January 4, 1855, the comet was re-detected 
hy Mr, ‘Tuttic, of the U.S. Navy. at the Observatory of 
Tlarvard College ; the first eleinents calculated in this 
year presented so great a rescuiblance to Mechain’s for 
the comet of 17go, that the identity of the bodics was 
immediately inferred, and succes ive approximations to 
the period of revolution by Pape and Brulins, showed 
that in the siaty-cight yeats’ intervat there must have 
been performed several revolutions, the latter finally con- 
cluding that the comet had returned to perihelion four 
times since 1790, though on every occasion it passed un- 
observed, Clausen (Deipit Observations, vol. xvi.) cal- 
culated the pelurbations duc to the aitraction of Jupiter 
between 1558 and 1790, and thus carrying back the 
elements deduced from the obscrvations of 1858 to 1790, 
found but small differences from those obtained from 
observation in the latter ycar, which duference was still 
further1educed after he had included the effect of Saturn’s 
; attraction from 1805, January 30, to 1816, August 24, and 
fiom 1831, July 17, to 1843, October 22. ‘Tischler’s re- 

sults aie published in his © Inaugural Dissertation ”— 

Char die Bahn von Tutiles Conut, Nonigsberg, 1868. 

In this able investigation of the young astronomer 
(who unfortunately lost his life before Metz) elements 
founded upon the observations of 1558 were used for the 
calculation of the perturbations, ou the method adopted 
| by Bessel for the comet of 1807, frum 1858 to 1844, in- 
cluding the eftect of Venus, the Earth, Mars, Jupiter, 
Saturn, and Uranus, and for all the remaindcr ot the 
interval the effect of Jupiter and Saturn for every 100 
days. With these perturbations of the first order, the 
elements were found for cvery 6voth day, and with these 
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corrected figures the perturbations by Jupiter, Saturn 
and Uranus, were recalculated. Thus the value of the 
semi-axis major at perihelion passage in 1790 was deter: 
mined. Tischler’s work, however, did not close he1e ; he 
subsequently computed the planetary perturbations from 
1858 to the last pcrihelion passage towards the end of 1871, 
and hence derived clements for that appearance which 
were found amongst his papers after his death. It ma 
perhaps be convenient, for the sake of reference, 1 
Tischler’s orbits for the three perihelion passages a 
which the comet has thus far been observed, are her 


transcribed :— 


1790 1858 1871 
T oo. ee eee Jan, 30°8702) Feb. 23°5169 ! Nov. 30°4642 
Woes 11s 42 "0 115 50 56 1i6 4 36 
Pan meee 268 36 34 «892690 3 4 269 17 12 
i a 54 6 26 S424 30 | S417 © 
ry iG... aka 55 1 4 55 12 9'9 55 11 25 6 
Log. a 0'°7619723 0 7585361 0 7601003 


The motion is direct. T is the time of perihelion passage for 
meridian of Greenwich ; that for 1871 being the predz fed 
time, which appears to have required a correction of 
+ 14-333 neatly. o is the angle of eccentricity (¢ = sin p), 
and a the semi-axis major. 

It is stated that the calculation of the perturbations of 
this comet to the next appearance in 1884 has been un- 
dertaken by Mr. Stone, of Washington. 


FRENCH ASSOCIATION FUR THE .JDVANCE- 
MENT OL SCIENCE 


M DUMAS in his presidential address made some 
¢ striking remarks on the important place filled by 
physical science in modern times as contrasted with 115 
former supposed inferiority to literature, philosophy, and 
art. “ Natural science 1s no longer content with the 
contemplative attitude which sufficed for Newton and 
Laplace. Science is now mixed up with all the personal 
acts of our existence ; she interferes in all measurcs of 
public interest ; industry owes to her its immense p1os- 
perity ; agriculture is regenerated under her fostering 
care ; commeice is forccd to tuke her discoveries into 
account ; the art of war has been transformed by her ; 
politics is bound to admit her into 1s councids for the 
government of states. How could it be otherwise? Ilave 
not mechanics, physics, chemistry, the natural sciences, 
become intelligent and neccessary agents for the cieation 
of wealth by labour? Have they not opened the way to 
all the institutions by which hygiene watches over the 
health of workers and the salubrity of cities? If com- 
fort is more universal, the life of man more prolonged, 
wealth better distributed, houscs more commodious, fur- 
niture and clothing cheaper, the soldier better armed, the 
finances of the State more prosperous, is it not to the 
sciences that all this progress is duc? It is they that 
discover in the ground the first new materials, that show 
to agriculture the most suitable productions, the most 
efficacious manures, and the most appropriate imple- 
ments ; they that, inventing new processes for industry, 
put into its hands untiring machines, sometimes gigantic, 
rivalling in brute force the giants of fable, sometimes 
delicate, rivalling in nimbleness the hands of fairies. It 
18 the sciences, in fine, that have given to the world the 
Tapid means of communication by land and sva, by the 
aid of which man takes possession of the terrestrial globe, 
creating new peoples and flourishing cities where our 
fathers knew only of barren deserts and uninhabited regions. 
oe Science follows you everywhere: breathe, there is 
. aaa & walk, there is mechanics ; at every moment, 
Ab Oy tinking of it, we cannot help having to 
science : ether we wish it or not 1t 15 necessary to accept 
of her: if @ companion, to possess her or to be possessed 

Fr; Mf you are ignorant you are her slave, if you are 
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skilled she obeys you. ‘The future belongs to science ; 
cast ag are the pcople who shut their cyes to this 
truth.” 

The work of the various sections was carried on 
actively throughout the week, and a fair average of good 
papers seem to have becn read, as usual, the section 
devoted to the medical sciences filling a large spacé. In 
the section of Anthropology, M. Tubino read an interest- 
ing paper on the Iberian Peninsula, in which he brought 
out strikingly the great differences which exist between the 
inhabitants of the various provinces of Spain and Por- 
tugal. There is found in the Spanish races no unity o! 
origin or of physique, There is not only dissimilarity. 
but also antithesis and opposition, M. Tubino endea- 
voured to show that the same diversity existed in the 1c 
gion of morals, in language, in art, and in the ideas of right 
and law, and that thus there is really no Spanish ract 
and no means of establishing in the Iberian Peninsula . 
centralised state. An interesting discussion followed 1 
which M. Broca, while agreeing with M. Tubino’s main 
statements, showed that the same diversities exist i1 
every country that are found in Spain. The only grea 
barrieis of states are geographical limits ; the idea of race 
is a delusion and a snare, and no doubt civilisation wil. 
come to Spain as it has come to France, 

In the Botanical Section Prof. Lanessan explaince 
the results of his organogenic and histologic researche 
on the folhar appendages of the A'wdiacee. Prot 
Haeckel spoke of some facts relative to the struc 
ture of the glands of some plants called carnivorous 
The glands described by Darwin as dissolving and al) 
sorbing, are found on the inferior face of Pyueurcula — —~ 
garts aud of Naphar pumelum, where they are unicellulas 
The cellules of these glands present the phenomenon o 
protoplasmic aggregation under the influence of sligh 
solutions of ummoniacal salts (one-half per cent.). Th: 
same facts are presented in the glandular hairs of Pefunz 
Sharmannia, amd Sta goninm, which dissolve flesh afte 
hypersecretion of the glunds. He regards the phenome 
non of protoplasmic aggregation as characteristic of al 
sorption, and thinks that there will, perhaps, be room fu. 
distinguishing physivlogical agyregation from the morbiu 
avelegation produced under larger doses of reagents. 
M. Merget caplained the result of his researches in the 
production of phenoinena of gascous synthcsis in vege 
tables. 

An excursion was made on Tuesday morning to the top 
of the Puy-de-Ddme, in which most of the distinguishec 
members of the Association, several ladics, and a numb. 
of English men of science took part. An excellen 
banquet was provided in a small valley at a short di. 
tance from the top. Eleven hundred guests had beci 
invited by the Council-Gencral ; eght hundred were pri 
sent. Many healths were proposed and speeches made. 

The construction of the observatory cost 225,000 francs. 
and 100,000 more are required for the completion of the 
wo1k, although it is in working oidci. ‘The expenses have 
been sustained by the department, and the instruments 
have been constructed by the government. The house 
of the kceper and director is a massive building situated 
at a small distance from the top, and partly protected by 
rocks. Three lightning conductors have been adapted to 
it. The observatory is a tower standing on a platform, 
the communication between which and the house 1s by a 
well-staircase seventeen metres deep, and a tunnel thirty- 
five metres long. On the top of the tower is a movable 
platform. The view is magnificent, but special precau- 
tions will be required in constructing an anemometet 
which will be able to bear the pressure of the storms. 
It will be a self-registering one. 

The concluding sitting of the session took place at the 
Hotel de Ville on Friday last, under the presidency of 
M. Dumas. M. Kuhlman was nominated vice-president 
‘or 1877 and president for 1878 ; M. Perier vice-secretary- 
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general for 1877 and secretary-general for 1878. ‘The city 
for the meeting in 1878 has not been officially determined 
upon, but the intention of the committec is unanimously 
to propose Versailles or Paris, in order to take advantage 
of the interest created by the Universal [-xposition. 

The 1877 mecting will take place at Havre under the pre- 
sidency of Dr. Broca, the celebrated anthropologist ; M. 
De Lairain, the agricultural chemist, will be the general 
secretary. 

The reconmendations to Government have been few 
bat interesting, ‘The section of Mathematics asked the 
Government to give Commandant Perier and his fellow- 
workers the sum sufficient for continuing their present 
work of tiiangulating France. On Monday, the 21st, a 
Jecture was delivered by M. Pericr at the theatre on the 
geological work executed under his direction by staff 
ofticers, and the determination of the longitude of Puy- 
de-Dome by clectricity. The work is procecding at the 
present tinn, ind a temporaty astionoinical observatory 
has been established side by side with the meteorological 
one for that purpose. 

The meteorolocicel s ction asked government to oryan- 
ise a veneral issue of agricultural warnings (which M. 
Jeverrier ts preparing to do), to establish a national 
insutute of ineteorology, and to assist General Nansouty 
in the establishment of an observatory on the Pic du 
Midi, at an altituae ¢ ceeding by 3,000 feet the Puy-de- 
Dime. 

The “encouragements” to scientific workers are not 
determined by the General Mecting, but by the Council, 
according to the wants which may be made known from 
time to time during the year, and a report of the manne 
in which the money has been spent i+ presented yearly at 
the maugural session of the Association, 
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NORDENSATOLIYS ENPEIMTION 
GENIN, 1876 


vp ule following plan of the expedition to the mouth of the 

Jenisej, titted out by Messrs. Oscar Dickson, of Gothen- 
bury, and Alexander Sibniakoff, of St. Petersburg, has been 
published in the GeVdenrs Haadels 7 auduiiny i — 

As it was desirable that the inquiries into the natural history 
of middle and north Siberia, and specially of the Jenise] valley 
should be recommenced during an earlier parc of the year, a 
number of the members of the cxpedition were obliged, in the 
month of Anal, to travel by land vai St, Petersburg, Moscow, 
JehaterineLurg, Ac., to the town of Jeniscisk, thi nce to proceed 
down the river by boat to its mouth. For naturalists who had 
before made themselves tanuliar with the animal and plant 
wold of noithern Scandinavia, such a boat journey offered an 
excellent opportunity for comparative studies of the natural his- 
tory of Siberia and Scandinavia, which will not only be of great 
moment for a knowledge of the flora and fauna both of Russia, 
an] specially of Siberia and of Scandinavia, but also, as I have 
before pointed out, of true practical valuc in judging of the fit- 
vess of middle Siberia for cultivation. ‘lhe land expedition is 
also entrusted with the task of carrying out the soundings neces- 
sary for ascertaining whcther the Jenise} is navigable, and 
other hydioyraphical work, and specially of examining the 
navigable watcrs in the lower course of the Jenisej between 
Dudino and Mesenkin, in order to he able, on the arrival of the 
vessel at the last-namcd place, near the mouth of Jenisej, to 
pilot it to its proper destination, Dudino. J have given the 
leadership of this division of the expedition to Zoology-Docent 
HI}. Théel, from Upsala. Besides him there take part in it two 
botanists, Rector M. Lrenner, from Helsingfors, and Docent 
TLV. Amell, from Upsala, and two zoologists, Dr. J. Sahl- 
bery, from Helsingfors, and Dr. F. Trybom, from Upsala. 

Wis, perhaps, already known through the newspapers that 
these gentlemen have arrived at Jeniseisk, and commenced the 
intended boat journey from that place to the mouth of the river. 

lor the main division of the expedition, which is to make its 
way hy sca to Jenisej, I have chartered the steamer Ver, of 
Gothenburg. The Yer is a strong freight vessel, built of oak, 
of the first class in Veritas, of 400 tons burden, fully rigged 
vith sails, and having a steam-cngine of 45  horse-power. 
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This part of the expedition is accompanied, besides the under. 
signed, by Docent F. Njellman and Dr. A. Stuxberg, both 
members of the expedition of 1875, the former also of that 
which wintered in Mussel Bay in 1872-3. 

The expedition now departing in the Ver is not, as will be 
seen from the above, a commercial enterprise, but a scientific 
expedition, whose main object is to survey the navigable waters 
between QObi-Jenisej and northern Norway. But the Russian 
government having in the most accommodating way removed 
the obstacles which threatcned to arise to the bringing in of 
goods to those regions where naturally no custom-house 
officers are to be found, I have considered that 1 ought, in order 
thereby practically to open the new commercial route, to take 
with me a small quantity of goods suitable for north Siberia, for 
the most part sent as samples by Swedish manufacturers, and, 
if oppurtunity offers, I shal) also endeavour to obtain return 
cargo from Siberia to Emope. 

During May, June, and the greater part of July, it is 
not porgsible to count on finding open water east of Novaya 
Zemlya, and iw was therefore unnecessary for the Vmer to 
leave Sweden sooner than the beginning of July, the calculation 
being that she would enter the Kara Sea in the end of the month 
or the beginning of August. If all goes well the vessel ought in 
that case to be ma few days at Mesenkin, where a meeting has 
been fixed with Dr. Théel’s party. If there be sufficient depth 
of water the voyage is to be continued to Dudino, where the 
cargo will be discharged and a new one taken on board. 

By the end of August the }yer ought to be again clear to 
return the way she came, possibly with some shorc excursion 
towards the north-east in order as far as possible without coming 
among ice to examine the sea between the mouth of the Jenise) 
and Cape Tscheluschhin. {n the latter half of September I 
count on being again in Norway. A. FB. NORDENSKIOLD 


NOTES 

THERE is little to add in reference to the arrangements for the 
Gilaspow meeting of the British Association to the information 
we published some weeks since (vol. viv., p. 170). Mverything 
has evidently been done by the local seciclarics and committee 
to rendcr the mecting a succes. su far as they are concerned. 
The class-rooms at the University, where the sections, with one 
exception—the Geogiaphical— will be accommodated, have been 
for some time in the hands of workmen, and the necessary 
alterations will be completed in goud time. ‘The lower hall of 
the museum, which is situated a little to the east of the north 
or main entrance of the university, will be fitted up as the re- 
ception-room, and in connection with this will be the post and 
telegraph offices, general inquiry office, a stall for the disposal 
of newspapers and scientific literature. In this portion of the 
building there will also be located the oflices and rooms of the 
local committee, and a ladies’ ietiring-room, Adjoining the 
reception-room will be the ticket-oltice, and from this will be the 
entrance to the refreshment-room. The sectiuns will be dis- 
tributed over the univer>ity, and the local committee contemplate 
issuing a diagram of the building, showing the classerooms 
allotted to cach department and thei: situation. The arrange- 
ments have been carricd vut so that the committee-rooms will 
adjoin all the sections. At the Queen’s Rooms the arrange- 
ments are well forward for the accommodation of the Geo- 
graphical Section. 


Most of the time of the International Congress of Orientalists 
which meets at St. Petersburg during the first ten days of Sep- 
tember will be devoted to researches connccted with Russian 
Asia. Ofthe four sdences claimed for Asiatic Russia, we learn 
from the 7%mes the first will belong to Lastern and Western 
Siberia, the second to Central Asia, so far as it is under Russian 
sway, togcther with the independent principalities of Ouzbekis- 
tan; in the third will be treated Caucasia, with the Crimea, and 
the other countries of European Russia which are inhabited by 
Asiatics ; in the fourth, ‘Irans-Caucasia (Georgia and Armenia, 
according to their ancient limits). In the three following séances 
the Congress will concern itself with the rest of Asia in three 
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groups—I. Eastern Turkestan, Tibet, Mongolia, including 
Mantchuria and Corea, China Proper, and Japan; 2. India Cis- 
(jangetic and Trans-Gangetic, Afghanistan, Persia, and the Indo- 
Chinese Archipelago ; 3. Turkey, including Arabia and Egypt. 
The subjects to be treated in these seven sdexces are the carto- 
graphy, ethnography, linguistic science, history, and literature of 
the respective countries. The last two scances Will be devoted 
(1) to the questions relative to the archwolopy and numism u ics, 
(2) to their religious and philosophical systems. An exhibition 
of objects illustrative of the antiquities aud actual present condi- 
tion of the Eastern peoples will be a novel and intcresting 
feature. The Emperor of Russia has given to the St. Peters- 
burg committee a sum of 75,000 roubles tu defray the capenses 


of the meeting. 


In connection with the remarks on the influence of tempera. 
ture on the heniugs, in last weck’s NATURE (p. 352), we 
have tread with much interest, in the Scotsman of Augurt 25, 
the fishing report of the fishery distiict officer for North Sunder- 
Jand. Irom thi, report it appears that for the week ending 
Saturday the roth, the sea themmometers furnished to the lisher- 
men by the Scottish Mctcorological Society indicated a tempera- 
ture on that cuast of from 58° to 59°, bat that on Monday evening, 
the 21st, when the nets were -hot, the temperate had fallen to 
55°, and this was the first night the herrings were caught. Since 
then the shoals of herrings have been so den ¢ that several crews 
have sustained heavy loss by the weight of the herrmes taking 
the nets to the bottom. The writer states that all this season 
during the warm weather the he:rings wete fouad low in the 
nets from Northumberland to Peterhcad, and if was only 
when they cume close upon the shore info shoal wacer, or from 
fifteen to cightecn fathoms, that the heiring, wee cot, IL 


fishing will be a short one, as probably an inshoregfishing, and a 
heavy one, may yet be made, the herrings having bs cu approaches 
ing the shoic at a depth below the nets. Pvidently the 1emark- 
able weather and fishings of thi, here ceason will furnish 
data for a contiibution of no Titt'e interest to this cifficult but 
important iiquiry. 


FROM a plogramme before us we gather that the exploration 
of the Cresswell Caves, camied on last your by the Rev. J. M, 
Mello, assisted by Mi. Heath, is now being condvected by a 
committee, of which Sir John Lubbock, Bait., M.P., is presi- 
dent, and Prof. Boyd Dawkins, PLRLS., is secretary. The 
superintendence of the work is iu the hands of the Rev. J. M. 
Mello, the secretary, and Mr. Heath. The results are now being 
classified in Owens College, and we carn confidently inform our 
readers that when the report by Mr. Mello and the secuctary is 
presented to the Gcological Society of London, it will add as 
much to our present knowledyve of palwolithic man as the di-- 
coveries in Driaham did to the knowledge of 1857. The names 
of the members of the committee are a sufficient guarantee that 
the work will be catricd out as well as it can he. 


M. LEVLRRIER has sent a circular to the several presidents of 
departmental councils notifying the m that the Director of Govern- 
nent Telegraphy has agreed to:end telepraphic messages to each 
head town of the departments (eighty-seven in number) if a proper 
Organisation has been es'ablished to spread the waruines and to use 
them in the proper way. Departmental councils wishing to esta- 
blish agricultural warninys are conscyuently to communicate with 

- Leverrier, who will help them in doing so. ‘Ihe cunditions 
required for the establishment of a dep runcntal meteviological 
service are the appointment of a lucal meteorological board, 
which is to modify, according to local circumstances, the general 
information sent to the chief town, anc to disseminate it in the 
Several districts, ‘The state telegraph circulates, free of charge, 
these local Warnings, But in each district there must have 
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been established a public barometer, thermometer, and rain- 
gauges, regularly inspected, verified, constructed accord ing to the 
oficial pattern, and a competent local observer must have been 
appointed. 


THE Zurkestan ALsscrys states that M, Scvertsow proposes 
to undertake, this autumn, a journcy of exploration in the valley 
of Fergana and the neighbouring mountains, Next summer he 
will explore the Altai and the mountains of Southern Khokand, 
pushing on in the autumn of 1877 a5 far as the Pamir. M. 
Severtsow will be accompanied by an astronomer, a mining 
engineer, and a botanist. 


THE steamship, which intends to cross with pieservid meat 
from Buencs-Ayies, set sail from Rouen on August 23, M, 
Tellier, the inventor of the system, being on board. The cold 
is to be obtained in the hold of the ship by constant circulation 
of air, vefrigevated by contact with tubes in which methylic ethe: 
is constantly evaporating. 


Tin Seartaries of the Dnritish Pharmaceutical Conference, 
whose thirteenth annual meetings commences at Glasgow on 
September 5, .bave already issued a list of papers which are 
promised foc rewing., We think it would be well if the British 
Assuciation took a leaf out of the book of the Pharmaceu- 
tical Conference. 

rds of the Committee of Council on Education being 
of upinion that the subject of Vhysical Geography, as now 
defined in the Science Dinec'ory, is not one towards instruction 
ia which the special aid of the Science and Art Department 
should be continuec, intimate hat the outlines of the syllabus 
of asubject which will take the place of physical geography, 


are now under consideration, The subject (physiography) will 


' ° . e 
thinks it premature to say Uhat the Fiaseabuigh aud Peterhead | embrace those external relations and conditions of the earth 


which form: the common basis of the sctenccs of nautical astro- 
nomy, gevlogy, wid bivloyy, a treated in the Scrence Directory. 
At the same time it is propo cd to allow payments for the 
nevi two year, for those students who have already been under 
istraction by any science tea lie: in physical peogiaphy, but 
not for any others, nor for any examination held after May, 
1878, 

Brow the ofearhan Yournidl of Microscopy we learn that 
aninyements have been made with Piof. Pualey to deliver 
three lectures in: New York on the 18h, 20th, and 22nd of 
september, the subject being “The Direct [Evidence of lvo- 
lution.” 


Mri. J. Far apay, the Secretary of the Manchester Field 
Naturalists’ and Aichwologist,’ Society, has also been appomted 
seerctuy to the Vanchester Aquuium. 


TN a pamphict recently issued by the Rusuan Govetument, 
detutled statistics are given with reference to the damage done by 
wolves thonghont that empne. There ae said to be not less 
than 170,000 of these anuuals, which, during last: ycar were the 
cause of death to not Jess than 200 people; whilst the destruc- 
tion of cattle and poultry by them 19 enormous, almost as much 
as by the cattle-plague. 


fu! muiumber of visitors to the Loan Collection of Scientific 
Apparatus during the week ending August 26 was as follows :— 
Monday, 2,920 Tuesday, 2,460; Wednesday, 323 ; Thursday, 
305; Friday, 322; Saturday, 4,301 ; total, 10,697. 


M. ABLL TRANSON, a Professor in the Polytechnic School, 
Paris, has died at the age of seventy years. Ile was the author 
of numerous memoirs in the Journal de Matlhématiques, edited 
by Lionville. Ife had been successively a disciple of Saint 
Simon and Fourier, and had attracted public notice by the part 
he played in the propag ition of these eccentric doctrines of social 


reform. 
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THE Paris Exposition of Practical Insectology was opened 
last Sunday on the terrace of the Tuileries Gardens, although 
the preparations arc far from being completed. It promises to 
be an interesting and successful undertaking. 


Tr is well known that among the first enterprises in the form 
of original research undertaken by the Smithsonian Tustituticn, 
was the organtation of a body of correspondents in meteorology 
for the purpose of securing rcliable data in regard to theclimatology 
of North America, ‘This work was prosecuted as thoroughly as 
the means of the Institution would permit, and was conducted 
with unintermitting zeal from abou! 1848 until within a few ycars 
pas‘, whcn the eapenditure of ample mean, by the Sipnal Service 
for the same purpose rendered i. unnecescary for the Institution 
to continue its efforts. A periol of full twenty-five years or a 
quarter of a century is emlraced in these records. ‘The Institu- 
fion has recently been engazed in working up and discu:sing 
these results fur the purpose of obtaining 1chable Jaws in regard 
to American climatology. Sevcral years since this material was 
drawn upon by Prof. Coffin in the preparation of hi, work on 
the ‘‘ Winds of the Northein Hlemi-phere,” and published by 
the Smithsonian Institution, This was followed a few veats 
subsequently by the publication of the table of rain-fall prepared 
by C. A. Schott. We now have to rcpoit tic appearance of a 
third volume of the >erie., that of the Atmospheric ‘Tem cre: 
ture,” forming a wotk of about 360 prizes, ilustated by thice 
plates, one showing the stunme teunpautures, one the of 
winter, and one the mans ot the year. The new cuition of tuc 
work on the winds, commenced by Prot Coffin, aud finished 
after his death by his sun, with the as istance of Prof. Woyuikolf, 
will, it is undcistoud, wake its apye uw uce ma short time, 


The fourth number of the sccund volume of the Zud/ a of the 
Geological and Geographical Survey of the “Parritorics iy occ ue 
pied by several soological papas by Mr. J. A. Allen, of 
Cambridge. The most mmpoitant of there is one upon “ The 
Geographical Variation among North wicican Mammal , 
especially in resy ect to Size.” Reloring tu the peneralsation 
that was made some years ayo, that the w\merican Manus as 
well as birds increase in size with the Joticude of them bith- 
place, as also with aluitude, ‘tr, Allen remarks iit this docs 
not apply in the cese of some of the caimivora, and that the 
following propusittons more early capress the frets: 1. ‘The 
maximua physical divelopment of the individual is attained 
wheie the conditions of environment are most favomable to the 
life of the species. 2. The largest species of a group (genus, 
sub-family, or family, as the case may be) are found where the 
group to which they severally belong reaches its highest develup- 
ment, or where it has what may be termed its centre of distubu- 
tion, 3. The most ‘ typical,” o: mort generalized requ esenta- 
tives of a group are found also near its centie of di utbut’on, 
outlying forms being generally more or less ‘aburant” or 
specialised. 


A COMMISs10N composcd of membus of the Institute and 
other men of science has been appointed by M. ‘Tcisserene de 
Borg, the French Minister of Commerce aud Aguiculture, to 
draw up the regulations for the National School of Agriculture 
which has been re-estab! shed by a vute of the Senate. That 
establishment was abolished by Napoleon ITT. in the beguming 
of his reign ; it was created by the Ficnch Republic of 1848. 


M. NapauLr pE Burron, a French savant, has sent to 
the Society of Acclimatisation, through M. Drouyn de Lhuys, 
the herbarium collected by Daubenton, the great fiiend of 
his illustrious ancestor. The herbarium was collected at Mont- 
bard, when Daubenton was busy in the erection of a sheep- 
house, which led to the introduction into France of the first 
ILEVEROS. 
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A NOTEWORTHY feature in the /owa Weather Review for June, 
No. 6, is the five weather maps accompanying it—one showing 
the position of the nincty-seven stations now established in the 
State, while the other four show the distribution of the rainfall 
during each of the three decides of May and during the whole 
month, Jr, Heinrichs aims at establishing other twenty-two 
otriions in ordcr to secure that the greatest distance between any 
two stations shall not avach fi'tty mules, and about 100 stations 
for 1amfall and other non-in.tiumental observations which he 
properly regards a3 necessiry for an accurate study of the atmo- 
spheric conditions of Towa. A rapid summary of the weather of 
March, April, and May, with tibular matter, in several respects 
of an origmal and lnouly practical character, completes an inte- 
resting Nunaber, 


We have on our table the following books :—‘' The Law of 
Storms, considered Practically,” W. Hf. Rosser (Charles Wil- 


son), The Yorkshire Liat,” Ralph Tate and J. F. Blake 
(Van Voorst), ‘* Wine and its Counteifeits,” James L. Den- 
man “Phe Sun; Ruler of the Planetary System,” third 


edition, Richard .\. Proctor (1.ongman). Arnott’s ‘‘ Elements 
vf Physics,” seventh edition, edited by Bain and Taylor (Lcng- 
mans), © The Andes and the Amazons,” James Orton 
(Harper Brothers). ** Comparative Zoology,” James Orton 
({Larper Brothers). 9 *€On Mixed Languages,” J. C. Clouzh 
(Longmans). ‘* Weather Charts and Stoan Warnings,” R. H. 
Seott, 1Rs. (HLS. Ning aid Co.). ‘Geological Survey of 
Cada for 1874-5." © Lectures on Astronomical Theories” 
(John Tfanis) ‘Dental Student’s Note-Book,? Oakley 
Coles (G. Butcher).  ** United States Geological Sarvey,” 
Voleoax. and x. The fo low, gy Cerman works may be had in 
Jaondon fron Messrs. Willitins and Norgate :—**Leln buch der 
Pathol eischen Anitonue,? von Dr. i. ve. Burch-[rschfeld, 
Iuime Hale (Leipzig, PoC.) We Vogel); Ian {huch der 
Zoolovig,” von Gustw von Hayck (Wica, Cail Gerold’s Solin). 


THE latest additions to the Royal Aquuiuin, Westininster, 
includ the following : -Jolin Dorey (Zeus fader), Scad, or 
Hloise Mackerel (2oaharus fade its), Small-mouthed Wrass 
(.fealhotaorus cacdedi ), Gauumeous Diagonets (Cu//onymas 
{jra), Sea Stichlenachs (Gaidvosl us spluahia), Red Bream 
(Pa elas cotlrodoniss), Three-boarded Rochling (Jota mus. 
dda), Large Spider Crabs (Ware sguttnvade), Mesican Axolotl 
(.frckhdes gultatus), presented by Mr, Jabez Llogg. 


Titi additions to the Zoological Society’s Gardens during the 
pat week include two Gieen Monkeys (Cercopithecus callt- 
Gi Aits) trom West Africa, presented by Mr, Lfenry ichardson ; 
aw Sloth Bear (1400805 dafiates) fron. India, presented by 
Mests. Royle and aay, Lieutenants R.N.; two Russell’s 
Vipers (f Ara rites Wf) from Ceyion, presented by Mr, Uenry 
S. Saumicus; three Dak picen Snakes (Zamenis QLVOr"rens) | 
four Dahl's Snakes (Zama ais dadr), a Clitlord’s Snake (Zamenis 
ety dt) ua Dalmatia, presented by Lord Lilford ; a Hoff- 
mann’s Sloth (Cholapus Aegan) from Panama, deposited ; a 
Macayue Monkey (J/acacus crnomolyus), born in the Gardens, 


SCIENTIFIC SERIALS 

Pant g uf vel. axvi. of the Zedchrt/t fur WW issenschaflliche 
fool ge (March, 1876) opens with a loag communication from 
O. LButschli on the free Nematodes and on the Gastrotrichous 
genus Chatonotus. Ie gives miuy additivaal particulars re- 
specting forms already made known by Lasttan and others. He 
comes to the conclusion that the (iostrotiicha are intimately 
related to Dujardin’s genus Echinoderes ; and he combines them 
into a group Nematorhyncha. He then considers the relations of 
these forms to Vermes and Arthropods, and constructs a sup- 
posed phylogenetic tree. ‘The paper is beautifully illustrated. — 
Dr. Hermann von Ihering has a controversial article on the 
development of Cyclas and the homology of the blastodermic 
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layers in Mollusca. He especially calls in question the obscr- 
vations Of Ray J.ankestcr, Haeckel, and Ganin, and SDE 
the modified form of the Gastrawa theory no a cae i 
onginal —F, E, Helm describes im detail neg: ae . 
Lepidoptera, and their retrogrcs-ive changes ya Ww boner 
_Ierbert Ludwig, giving an account of the formation uf the 
blastoderm of spiders, states that his observations are in entire 
accordance with Haeckel’s views. 
> Morphologisches Tah buch.—Vart 3 opens with 
mportant communication by Oscar Lertwig on the 
formation, fecundation, and division of the vvum in the Iechinid 
Toxopneustes lividus. Iie considers chiefly the fate of the ge: minal 
vesicle and the connection between it and the subsequent deve- 
lopment of the ovum, rom his observations he supposes that 
when the germinal vesicle is resolved the geminal spot is saved 
and gets to the centre of the ovum ; he finds that a nuclear body 
which may be the head of the spermatozvoon approaches this and 
coalesces with it, and that the resulting body assumes an hout- 
glass shape and finally divides mto two, and really org-nates 
the cleavage of the ovum. Unfortunately the author has to make 
assumptions at the most critical points, and con-equently his 
views cannot be accepted without confirmation, -—Dr. G, Born 
has a contribution on the siath toe of Anura, referring to the 
cartilages considered by Cuvier and Mechel as arudiment of a 
sixth member of the hind mb. Another lengthy memoir in 
this part is by R. Wiedersheim on the anatomy of /Ayd/odact ‘lus 
europeus, a member of the group of livards of which the gecko 
is the type, found in the Isiand of Sardinia, as well as mn the 
islet Tinetto, on the western horn of the Gulf of Spezia. He 
considers very fully the relation of the agueductis vesibule to the 
sacculus endolymphatcus in the Ascalabota gencially. 
In Part 4 Dr. LB. Gabriel describes a new penus and species 
of Rhizopod living in mvist earth about the roots of mosses. 
This form, which he names 7) vglodyles soste?, has a shell-like 
investment and emits pseudopodia at one pole only. ‘The life- 
history of this form has been traced, and it 15 of great interest. 
Two adult specimens conjugate by thei: pseudopodia and afict- 
wards separate ; this 1s followed by an encysted stage, during 
which a large number of minute granules giow up milo germs 
which are liberated from the investment, and grow up mto a 
minute monostigma form. ‘These germs subsequently conjugate 
in pans constituting a diplostigma, and ultimately they slowly 
coalesce, and then assume the parent form.—'l. W. Iingel- 
mann has an elaborate article on development and reproduction 
in Infusoria, in which he gives an account of the stages of 
Opalina ranarum and of budding and conjugation in Vorticella 
and Epistylis. He further «examines and criticises many oLselva- 
tions of other authors, and some of his principal conclusions are 
as follows :—'lhat the conjugation of Inlusotia does not Ieact tu 
reproduction by means of ova, but to a peculiar development of 
the conjugated individuals, which he terms reoivanisation ; that 
the nucleus, neither in conjugation nor in any other cicumstance, 
plays the part of a germ-producing organ ; that its significance 
1s merely that of an ordinary cell-nucleus.— Maa }urbringer con- 
tinues his monograph on the comparative anatomy vol the 
shoulder-muscles, by a chapter of 18o pages, on the bony 
shoulder-girdle and sternum, the brachial plexus, and the muscles 
relatcd to the shoulde: in Lacertilla and Crocodiha. 
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SOCIETIES AND ACADEMIES 


PHILADELPHIA 


Academy of Natural Sciences,—Session 1875-6.—-Prof, 
Cope’s contributions to palxontology and philosophic biology 
lave been numerous and important. In successive communica- 
tions he has given accounts of the Kocene mammals of the Rocky 
Mountains, possessing characters which at first Ied to their being 
in ned to the Carnivora. Prof. Cope has demonstrated their 
ineettvorous affinities, but finds that the definition of caisting 
ec‘vora is insufficient to include them. (ther forms supposed 
gene’ be of lemurine affinities are found to be yet more 
‘ prone? and to range with the previously mentioned animals, 
Cre odor the name Bunotheria for the order, with sub-orders 
(Proc. 189% Mesodonta, Insectivora, ‘Tillodonta, and Tanicdonta 
the North’ 2 88). Prof. Cope has also endeavoured to equate 
Bridger formemenican Eocene to the European zones. ‘The 
characterise pe of S.W. Wyoming he calls Middle Eocene, 
the Wabsatch y Star Pillodonta, and Dinocerata ; and 
Sroup in N.E. New Mexico and S.W. Wyoming 
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is assigned to the lower Eocene, with Coryphodon, Ticnio- 
donta, Phenacodus, and Diatryma. —Mr. Robert Ridgway con- 
tributed (/%7 0c, 1875, p. 470) a valuable monograph on the 
North Ameican hawks of the gaiis Micrastur. An examina- 
tion of the perpleaing!y-vatious plumage shows that there is no 
appreciable sexual diticrence ; there are two well marked growth- 
stages with plumage distinclion, ; casi species are notably 
dimorphous, some deeply rafescunt, cthers clear plumbevus, 
without reference to age, sex, or season. Oiler contributions to 
soulogy include the establishment ot a new genus of Trocyonid.e 
from Costa Kica, by Mr. J. A. Allen; observations on the habits 
of nanatecs hept in confmement im the Zoological Garden at 
Priladdphia, by Dr. WH. ©. Chapinan; Dr. Wailuer on fishes’ 
bias, and Prof, Leidy on Rhizepods, and Ma PL. Ik. Morrison 
on American Noctuidw. -lr. Isaac Lea has continued tng re- 
searches en the microscopic structtue of gems, aud has found 
that in addition to the internal crystalline forms which they pos- 
sess, Uhere are in most pems, cavities, often tons of thousands in 
number.—Mr. George Hay, in his chemical contributions gives 
an account of the dccompusition of stannous chloride vapour in 
a Geissler’s tube ; and o1 the solubility of tin, arsenic, and anti- 
mony in concentrated nitric acid at 36° I., when the oxidation 
is im the ratio of their several volatilitics.—--Prof. Persifor Frazer 
and Dr. Koenig have been the principal contiibutors in geology 
and mineralogy. —Mr. Thomas Meeban among several botanical 
notices has given accounts of i: teresting hybrids, of ce:tain ynsec- 
{ivolous plants, and of a certain maple tree which flourished 
although all its leaves became 1reversed, so as to expose its 
stomata to direct sunlizht. The propagation of 7Zdlandsia 
usmutdes, the epiphytic, not parasitic Florida or Spanish moss 
wa» described as being prunucipally by means of small branches 
scattcred duing storms or by other means, but very rarely by 
sccds, --An interesting observation was made on the large number 
of cases in which double Chinese peaches of the season 1875 bore 
two or thice fiuits on each flower ; thus showing their solidarity 
with the polycarpellary Rosacea. 
VIENNA 

Imperial Academy of Sciences, March y,—On the 
nature ot the ‘oft or half liquid state of agpregation ; on re- 
gelation and tecrystallisation, by M. Pfaundler. After dividing 
the bodies in question into miatures of small solid parts with 
true liquids, soft bodies proper, containing no dissimilar parts, 
and nuatuncs of the two clases, he gives a hypothesis on 
the process of melting and the solt state. ‘The common 
ideal melting proces-, where the temperature remaims the same 
fiom beginning to end, is not accordmy to fact. ‘The mean tem- 
perature of the body beginning to meltis about ¢ + 2’ lower than 
that of the already melted mass, if +/ and +2’ denote the 
amounts af divergence of temperature of the separate molecules 
in the solid and hquid condition, ence the true melting point 
is different fom the temperature at the beginning and the end of 
the melting process, M. Piaundler extends his hypothesis to 
sult bodies of compound nature, and to re ‘elation and iecrystal- 
lisation.— On the differcnce of tension between the left ventricle 
and the zorta, by M. Giadle. ‘The blood pressure in the aorta 
is usually higher than the maximal pressuie in the left ventricle. 
The difference disappears when the points of the semilunar 
valves are torn through.—On the physical nature of vegetable 
protoplasm, by M. Velten, The retention of form (in hair cells, 
leaf cells, wc.) and simultancous mobility of particles, indicate 
that at least two bodies with different ageregate states exist in 
protoplasm, ‘The dense parts du not envelop the liquid parts, 
vut solid and liquid particles are arranged beside each other in 
small spaces. In considering the ball formation of plasma, 
Wiuch is the principa: argument for its liquid nature, M. Velten 
distinguishes nonnal and abnormal ball formations ; the former 
could not prove the viscous nature of plasma, while the latter 
unmistakeably point to a semi-liquid state of aggregation of the 
whole body. —On nitro-glycerine and the most important nitro- 
glycerine preparations, by M. Beckerhin, —On the condition ,of 
heat equilibrium of a system of bodies with reference to gravity, 
by M. Loschmidt. Gravitation affects only the vertical com- 
ponent of molecular velocity, leaving the horizontal untouched ; 
this destroys the symmetry of distribution of velocity in gases,— 
Communications from the Mineralogical Museum of the Univer. 
sity, by M. Schrauf. This relates to certain minerals from the 
graphite deposits of Mugrau. 

March 16.—On the influence of temperature on galvanic con- 
duction of tellurum, by M. Exner. The alteration of conduc- 
tivity through heat is due to a change of molecular structure ; 
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thus too are explained the turning ach Matthiessen found in 
the curve representing resistances of tellurium at different tem- 
peraturcs.—-On the geometric-symmetric forms of the earth’s 
surface, by M. Bouc. The rotation force of the earth forbids 
comparison of the clefts on its surface to those of a clay-lump 
produced by contraction. The earth took its present form under 
several forces, especially the centrifugal force of rotation, wave- 
motion of the still piastic and hot zones under the crust, and 
infiltration of water. The orography of the earth is somewhat 
similar to a chess-board.—QOn the relation of the coefficient of 
internal friction of gases to temperature, by M. Obermayer, The 
coefficient of friction of the permanent pascs is approximately 
proportional to the } power of that of the coercible pases, and to 
the 1 power of the absolute temperature.— Reseaiches on the 
relations of nutritive matier» to transpiration of plants (first part), 
by M. Wiesner. Jilute acids accelerate, dilute alkalies retard, 
the transpiration. Very dilute solutions of the salts that were 
employed (0 05, 0'3, 0'2, 0°25 per cent.) accelerate the trans- 

iration ; more conccatrated solutions (0°5, I per cent.) retard 
It, In solutions of nutritive matter, even with such a degree 
of concentration as, where solutions of the separate salts were 
used, accelerated the transpiration, the latter was less than in 
distilled water. Aqueous humus extracts also diminish the trans- 
Piration. 

March 23.—On elevation of animal temperature after section 
of the spinal cord, by M. Schroff.—New propositions of the 
mechanical theory of leat (second part); on forces determining 
the volume of bodies, by M. Pusch. ‘fheory leads him to con- 
clude, that at the end of a cycle-process in a body, not only the 
heat, but also the other forms of force present and jointly deter- 
mining its volume have done a positive o) negative external 
work, The results of Hdlund’s experiments on the beating of 
contracting metallic wires are a first experimental proof of this 
theoretical] deduction.— On ivthyl propylearbinol, by M. Volker. 
—~Qn the ground-forms of linear geometry, by M. Irombech. 

April 20.—The priuciple of dissimilar molecular states applied 
in explanation of supersaturated solutions, superfused bodies, 
retardation of boiling, spontaneous explosions, and crystallisation 
of amorphous bodies, by M. Pfaundler.—The theoretical basis of 
the Foucault pendulum experiment, by M. Pick. 

GENEVA 

Physical and Natural History Society, May 4.—Drof. 
F. A. Forel, of Morges, described the traces obtained hy 
him in his native town, situated on the north shore of the 
Lake of Geneva, by means of a registering limnimetre. This 
automatic apparatus indicates constantly the height of toe 
water of the lake on an endless paper band, which 1s unfolded 
at arate of about a millimetre per second, by means of clock- 
work, By means of the tracings thus obtaincd may be inves- 
tivated the oscillations of level known as setches. M. Forel has 
thus verified, in a very satisfactory manner, the theory which 
maintains that these sesches are rhythmic isochronous movements, 
waves of fixed oscillation (the stationary, mononocal waves of 
Guthrie). He proves that the water of lakes oscillates almost 
constantly from one bank to the other, and that in two principal 
directions, along the gicat aais and along the smaller diameter of 
their surface. These two movements, which are often simul- 
taneous, are what M. Forel calls longitudinal sees (lasting for 
seventy minutes on the Lake of Geneva) and transversal serches 
(ten minutes induation). The comparison of these tracings with 
meteorological circumstances will show what relations exi-t be- 
tween the movements of the seicies and the variation of atmo- 
spheric pressure. 

PARIS re 

Academy of Sciences, Aug. 21.—Vice-Admiral Paris in the 
chair. —The following papers were read :— Meridian observations 
of small planets, made at the Observatory of Greenwich (sent hy 
the Astronomer-Royal, Sir G. B. Airy) and at the 1 aris Ob- 
servatory, during the second trimestre of 1576, by M. Le Verrier, 

— Theorems relating to curves of any order and class, in which 
are considered couples of rectilinear segments having a constant 
length ; examples of the variety of different solutions furnished, 
in each question by the principle of correspondence, by M. 
Chasles. —Thermal formation of hydroxylamine or oxyammonia, 
by M. Berthelot, ‘Thermal observations confirm and define the 
unstable properties of oxyammonia, an instability due to the 
exothermal character of its different modes of decomposition, — 
An effect of lightning during the storm of Aug. 18 by 
M. Trécul. While writing at his open window between 
even and eight A.M. he observed, simultaneously with some 
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loud thunder, small luminous columns descending obliquely on 
his paper ; about 2 metres long, 14 decimetre broad at the widest 
part, obtuse at the further end, but gradually thinning towards 
the table. They had mostly a reddish yellow tint; near the 
paper the colours were morc intense and varied. In being extin- 
guished, they left the paper with a slight noise like that made by 
pouring a little water on a hot plate. M. Trécul felt no bad effects. — 
Kesults obtained by the treatment of phylloxerised vines, by means 
of sulpho-carbonates and the distributing pale, by M. Allibert. 

—On_ the invasion of winged phylloxeras at Mancey (Sadne-et- 
T.oire) on June 25. They deposit their pupx in the down of the 
leaves. Jour or five could be counted on a single leaf._—Obser- 
vations of the planet (165) I’cters, made with the equatorial of 
Paris Observatory, by MM. Paul and Prosper Henry.—Observa- 

tions of planet (165) at Leipsic, by M. Bruhns.—Discovery of 
the planet (166); despatch from Mr. Joseph Henry, of Wash- 

Ington, to M. Jeverrier.—Flectric regulator to maintain the 

motion of pendulum, by M. Bourbouze. To the upper part of 
the pendulum is fixed a magnetised bar which can oscillate 
freely within a rectangular bobbin with two wires like that of a 

galvanometer. At each oscillation a current of constant intensity 
is passed into the bobbin, but alternately in different directions ; 

and this maintains the motion. ‘The reversal is effected by means 

of a beam having at each of its ends a bridge which dips in two 

cups containing mercury.—-On chaplet (or beaded) flashes of 

lightning, by M. Vlanté. ‘This name is given to a phenomenon 

observed in Parison Aug, 18. The lightning, coming from the 

cloud to the ground, described a curve like an elongated S, 
having the aspect of a chaplet of brilliant grains along a very 
thin luminous thread. ‘his results from passage of the electric 
fluid through a ponderable medium, ‘Lhe case is analogous to 

that of the chaplet of incandescent globules presented by a long 

metallic wire fused by a voltaic current, or to the swellings and 

nodes in the flow of any liquid vein. Such agglomerations, 

naturally, are dissipated more slowly than the line collect- 

ing them. We have hee a transition form of lightning 

between that of the ordimary sinuous and straight lines and 

the globular form. Fulminating globes may be considered as 

derived from a chaplet flash. —On equivalent substitution of 

mineral matters which enter into the composition of plants and 

animals, by MM. Champion and Vellet. In the ashes of flesh 

of different animals and hen’s egys the phosphoric acid is nearly 

constant, as also the quantity ofacid capable of saturating the bases. 

With different compositions of ashes the weight of sulphuric acid 

saturating the bases is highcr the more there arc of bases with 
small equivalents. The ashes of veal contain more soda than 
those of beef, so do those of hen’s eggs and the adult hen.—On 
the fermentation of urine ; reply to M, Pastcur, by Prof. Bastian. 
M. Pasteur eaplains his negative result by the potash having been 
heated to 110° C., Prof. Bastian only by the fact that the potash 
has been added in excess. That all Bacteria germs are killed in 

potash solutions heated to 160’ appears from two facts: (1) 

boiled potash solution has not a fertilising influence if only two 

or three drops of it be added to a demilitre, at least, of boiled 

urine ; (2) the boiled potash solution is also inactive if it be 

introduced in strong enough proportion to render the boiled 

urine a little alkaline.—Kesearches on the gases contained in 

fruits of the bladder-nut tree, by MM. Saintpierre and Magnien. 

- QObservations of falling stars duiing the nights of August 9, ro, 

and 11, by M. Chapelas. 
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was elected. Thus in 1846, at the carly age of twenty- 
two, he was appointed to the Chair which he has filled 
with such distinction, and still holds. 

Sir W. Thomson’s earliest contributions to physical 
science were a defence of Fourier in answer to a charge 
of erroncousness which had been brought ayainst some 
of the fundamental formulas of his harmonic analysis, and 
a paper on “The Uniform Motion of Hicat in Homo- 
geneous Solid Bodies, and its Connection with the Mathe- 
matical Theory of Electricity.” These were written at 
the age of seventecn. They were published in 1841 and 
1842 in the Cambridee and Dublin Mathematical fournal, 
The latter paper is a very remarkable one: its spirit 
runs through much of Sir William Thomson’s subsequent 
woik, Ife points out in it the analogy between the 
theory of the cunduction of heat in solid bodies and the 
theory of electric and magnetic attraction; and, aiding 
himself with this analogy, he makes use of known 
theorems as to the conduction of heat in order to esta- 
blish some of the most important theorems in the 
mathematical theory of clectricity. The method was 
thoroughly original ; and later, taken in conjunction with 
Faraday’s admirable researches on electrostatic induction, 
which led to the discovery of differences in the spccific 
inductive capacity of various substances, and to the 
notion of condi(fon of Lines of force, it proved of the 
highest value in the discussion of questions in electro- 
statics and also in magnetism. As to the results obtained, 
Thomson found, a few inonths after, that in some of 
the most important he had been anticipated by M. 
Chasles. Later he found that Gauss had given the same 
general theorems shortly befure Chasles independently 
rediscovered them ; and, three years after, having heard 
of a paper by Grcen, but long inquired for it in vain, he 
found, on obtaming a copy of that paper, that all these 
theorems had been discovered and published in the most 
complte and general manner, with rich applications to 
the theory of electricity and magnetism, as early as 1828, 
This memoir of George Green, of Nottingham, was 
printed privatcly, dedicated to his patron the Duke of 
Newcastle, and it Jay unread and unknown till 1845, 
when Thomson obtained a copy, made known what 
a mine of wealth it contained, and had it republished in 
Crelle’s Mathematical ‘Journat, 

Another very important paper written about the same 
time, and published in the Camda redge and Lublin Mathe- 
matical Fournaé for 1842, was on the ‘“* Linear Motion of 
Heat.” It contained the foundation of the method of 
evaluating absolute geological dates from underground 
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SCIENTIFIC WORTHIES 
1X.—SIR WIL11AM THOMSON, 


IR WILLIAM THOMSON was born in Belfast in 
June 1824. His father, Dr. James Thomson, was a very 
remarkable man. The family of Thomsons had for several 
generations occupied a farm near Ballynahinch, in County 
Down, Ireland ; but James Thomson, when quite a boy, 
endcavouring all alone to understand the principles of 
dialling, was led into the study of mathematics, for which 
it soon appeared that he possessed an extraordinary 
capacity. His father then permitted him to go to a small 
classical and mathematical school at his native place, and 
there he was soon promoted to be an assistant teacher. 
Without ccasing to labour as a teacher for his own 
support, he became a student in the University of Glas- 
gow, attending there during the winter months, and 
teaching at Ballynahinch during the summer, 

When he had nearly completed his fifth year at Glas- 
gcw, he was appointed Hleadmastcr of the School of 
Aritbineticand Geography at the Royal Belfast Academical 
Institution, and subsequently Professor of Mathematics 
in that Institution. Jn 1832 he was appointed Professor 
of Mathematics in the University of Glasgow, and re- 
moved thither with his family. He was the discoverer of 
many Improveinents in algebra and in the calculus, and 
in particular, he was the first to apply systematically 
Horner's method of solving algebraic equations to the 
arithmetical extraction of cube roots and higher roots of 
numbers. Ife was also the author of several important 
educational works which have come extensively into use ; 
and besides excelling in science, he was highly accom- 
plished in classical and in general literature. But he 
is perbaps better remcmbcied in Scotland for his suc- 
C€os as a teacher ; and those who were his pupils speak 
with delight of his voluntary catechctical hours, in which 
cwvd voce questions were proposed and rapicly passed 
froin bench to bench in a class of ready and enthusiastic 
pupils. 

There are many who remember among the readiest 
and the most enthusiastic, a little lad of cleven or twelve 
years of age who could scarcely make himulf seen 
among his older class fellows, This was Walliam 
Thomson, who at that early age had entered the 
University ; and who even then distinguished himself 
great y for onipinality and high mathematical ability. 





































Having passcd through Glasgow University he entered 
St. Peter's College, Cambridge. In 1845 he graduated 
as second wrangler and first Smith’s Prizeman, and was 
immediately elected a Fellow of his college. While he 
was at Cambridge he was remarkable for his scholarly 
attrinments in science and in literature. He won the 
Colquhoun, and was for some time president of the Cam- 
bridge University Musical Society. 

After completing his undergraduate course at Cam- 
bridge he went to Paris, and spent some time working in 
the laboratory of Regnault, who was then engaged in 
some of his most important researches. After the death 
of Dr. Meikleham he became a candidate for the Chair 
of Natural Philosophy in the University of Glasgow, and 


War wei Na aso 


temperature, which he raade the subject of his inaugural 
address on his institution to his professorship in the Uni- 
versity, and which we believe forms a large part of the 
subject of his opening address tu the Mathematical Scc- 
tion of the British Association. 

The papers referred to were followed by a paper 
on the “Elementary Laws of Statical Electricity,” 
which first appeared in Lévuwlle’s Fournal de Mathé- 
matiques, in 1845, and was translated and published 
the same year in the Caméridge and Dublin Mathe- 
matical Fournal, Si W. Snow Harris had under- 
taken an cxpermmental examination of the fundamental 
jaws of elcctric attraction and repulsion; and _ his 
results, which received the Copley Medal of the Royal 
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Society, were at the time supposed to disprove the 
well-known laws first given by Coulomb. Thomson, 
however, at the age of twenty-one, undertook the exami- 
nation of the results of Snow Harris, and showed that, 
instead of being out of harmony with the laws of Coulomb, 
they were, so far as they went, confirmatory of those 
laws. He pointed out clearly the precautions necessary 
in experiments on the elementary laws, and he showed 
that it was through a misunderstanding as to the condi- 
tions of the simple laws enunciated by Coulomb that 
Snow Harris was led intoerror. In this memoir we find 
also the first steps towards making Faraday’s new thcory 
of 4nduction the basis of the mathematical theory of elec- 
tricity. In subsequent papers this method of proceeding 
to the mathematical theory is completely worked out ; 
and, reading togethcr the memoirs of Faraday and of 
Thomson, we cannot help being struck with the way in 
which the notion of lines of force and lines of flow of 
heat fascinated the minds and guided the intuition of our 
two preatcst investigators. 

We cannot here follow Sir William Thomson in detail 
through his series of papers on clectrostatics and on mag- 
netism. They were collected and published in 1872, 
with notes and most important additions, in a volume of 
600 pages. It is greatly to be desired that the same 
may be done for the very numerous memoirs on other 
physical subjects with which he has enriched the Z7avs- 
actions and J’roceedinges of a host of Jearned Socicties, 

In 1846 Mr. Thomson became editor of the Cambridge 
and Dublin Mathematical Fournal, a post which he held 
for about seven years. Among the contributors to the 
journal during his editorship he could count Stokes, 
Cayley, De Morgan, Liouville, Salmon, Sir Williain 
Rowan Hamilton, and many other distinguished mathe- 
maticians ; while from his own pen proceeded many me- 
moirs of great importance. It was about this time, also, 
that he contributed to /vouville’s Journal de AMathé- 
matigues the memoirs in which he unfolded his principle 
of “electric images.” By means of this principle, which 
he in his first letter likens to Brewster’s kaleidoscope, he 
shows how, by simple geometrical principles, to solve 
many problems of an apparently very complicated nature, 
as to the distribution of electricity on a system of conduc- 
tors under the influence of a given clectrified system. 
The veteran Liouville, concluding a note suggested by 
the letters of Mr. Thomson, writes of his own develop- 
ments of the theory : “ Mon but sera rempli, je le rcpcte, 
s'ils peuvent aider 4 bien faire comprendre la haute im- 
portance du travail de ce jeune géomctre, et si M. 1 hom- 
son lui-méme veut bien y voir une preuve nouvelle de 
Yamitié que je lui porte et de Testime que j’ai pour son 
talent.” 

His electrostatic researches led Thomson to the inven- 
tion of very beautiful instruments for electrostatic measure- 
met. The subject of clectrostatic measurement occu- 
pied much of his attention from the very earliest, when 
he was obliged to call attention to the dcfects of the clec- 
trometers of Snow Harris. His labours in this direction 
have produced the quadrant electrometer, which is em- 
ployed for all kinds of electric testing in telegraph con- 
struction, and for the registration of atmospheric electricity 
at Kew Observatory ; the portable electrometer, for atmo- 
spheric electricity and for other purposes in which the 
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extreme sensitiveness of the quadrant-electrometer is not 
required ; and the adsolute electrometer, which serves 
for reducing the scale readings of other instruments to 
absolute measure, and which was used by Thomson in his 
measurement of the electrostatic force producible by a 
Daniell’s battery and in many other investigations. Those 
who have seen the collection of electrometers in the Loan 
Collection at South Kensington will not think it too much 
to say that to Sir W. Thomson is due our present system 
of practical eclectrometry. 

But while thus engaged in investigations in clectro- 
statics and magnetism, there were many other branches 
of scicnce that were recciving from him advancement in 
a not less remarkable way. There 1s no part of his work 
of higher importance than his investigations on the 
Dynamical Theory of Ileat. These were communicated 
in a serics of papers to the Royal Society of [:dinburgh, 
the first of which was given in 1849. It wasa critical 
account of Carnot’s memoir of 1824, “ Réflexions sur la 
Puissance Motrice du Feu.” ‘hough Runiford and Davy 
had, in the beginning of this century, expcrimentally dis- 
proved the material theory of heat, their experiments and 
arguments were unhceded and nearly unknown ; and it 
was only after 1843, when Joule actually determined the 
dynamical equivalent of heat, that the great truth that heat 
is a mode of motion was adinitted and appreciated. ‘Irhus 
Carnot, although dissatisfied with it, was obliged to adopt 
the material theory of heat in 1824; and, regarding heat 
as indestructible, spoke of the letting do.wvn of the heat 
from a higher to a lower temperature, and looked on the 
production of work by the heat engine as a phenomenon 
analogous to that in which watcr, descending from a 
higher to a lower level, does work by mcans of a water- 
wheel. Thomson, among the first to appreciate the im- 
portance of Joule’s results, sct himself to alter the theory 
given by Carnot into agrcement with the truce theory ; 
and in the series of papers referred to, placed the whole 
scicnce of Thermodynamics on a thoroughly scientific 
basis. In 1846 he first suggested the reckoning of tem- 
perature on an absolute thermodynamic scale independ- 
ent of the propertics of any particular substance. Sub- 
sequently, in consequence of experimental investigations 
of the thermodynamic properties of air, and other gases, 
made in conjunction with Joule, he showed how to define 
a thermodynamic scale of temperature having the con- 
venicnt property that air thermometers and other gas 
thermometers agree with it as closely as they agree with 
one another. This system of reckoning temperature 
gives great facility for the simple expression of thermo- 
dynamic principles and results. 

Having here mentioned Joule and Thomson togcther, 
we cannot omit to remark that some of the most admirable 
researches in thermodynamics were those undertaken in 
conjunction by these two attached frends. 

Among the many important results of Sir W. Thom- 
son’s investigations in thermodynamics, one of the most 
rcmarkable was his discovery of the principle of dissipa- 
tion of energy, announced by him in 1852, During any 
transformation of energy of onc form into energy of 
another form there is always a certain amount of energy 
rendered unavailable for further useful application. No 
known process in nature is exactly reversible, that is to 
say, there is no known process by which we can convert 
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a given amount of energy of one form into energy of 
another form, and then, reversing the process, reconvert 
the energy of the sccond form thus obtained into the 
original quantity of energy of the first form, In fact, 
during any transformation of energy from one form into 
another, there is always a certain portion of the energy 
changed into heat in the process of conversion ; and the 
heat thus produced becomes dissipated and diffused by 
radiation and conduction. 

Consequently there is a tendency in nature for all the 
energy in the universe, of whatever kind it be, gradually 
to assume the form of heat, and, having done so, to be- 
come equally diffused. Now, were all the energy of the 
universe converted into uniformly diffused heat, it would 
cease to be available for producing mechanical effect, 
since for that purpose we must have a hot source and a 
cooler condenser. This gradual degradation of energy is 
perpetually going on; and sooner or later, unless there 
be some restorative power, of which we at present have 
no knowledge whatever, the present state of things must 
come to an end. 

We must pass very bricfly over a large number of Sir 
W, Thomson’s contributions to science that, were our 
limits less circumscribed, we would gladly dwell upon. 
In 1855 his paper on “ Electrodynamics of Qualities of 
Metals” was made the Bakerian Lecture for the year. 
This paper represents a marvellous amount of ingenuity 
and labour and contains, most valuable new results that, 
strange to say, are only now beginning to be known. In 
it was announced his discovery of the clectric convection 
of heat, and a great number of most important new rela- 
tions between thermal and electric properties of matter. 
It is interesting to remark that it was while engaged in 
these investigations that Thomson first called in the ex- 
perimental aid of his students, and thus made a beginning 
of the Glasgow Physical Laboratory. 

We can do no more than mention here Sir William 
Thomson’s /rva/ of electricity of contact, his calculation 
of the size of atoms, his memoir on the mechanical ener- 
gies of the solar system, his determination of the rigidity 
of the carth, his researches on the tides in connection 
with a British Association Committee on that subject, 
and his recent splendid researches on vortex motion, as 
we have still to refer to his connection with submarine 
telegraphy. 

In 1854 Faraday, with an experimental cable, investi- 
gated the cause of the r¢efurdation of signals first observed 
in the working of the cable between Harwich and the 
Hague. Thomson, taking up the question published 
an investigation of the nature of the phenomenon, one 
practical result of which was that with cables similar in 
lateral dimensions the retardations are proportional to 
the sguares of the lengths. This law is now commonly 
referred to as the “law of squares.” About this time it 
was proposed to construct a cable to connect England 
with America ; and it became obvious that the discovery 
of the retardation of signals raised a question whether 
the transatlantic cable would not prove a commercial 
failure. Whitehouse, experimenting with 1,125 miles of 
cable, found the transmission of an instantaneous signal 
to the farther end of the cable to occupy one second anda 
half, The length of a cable required to connect Ireland 
with Newfoundland is twice that of the experimental 
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cable of Whitehouse ; and thus, according to the law of 
squares, the time taken to transmit an instantaneous 
signal through a cable similar in lateral dimensions to 
that of Whitehouse, and joining those two places, would 
be no less than szx seconds, In 1836 Whitehouse read a 
paper before the British Association, in which he de- 
scribed experiments by which he hoped to disprove the 
law of squares. Thomson replied in the Ashencum 
(Nov. 1, 1856); and subsequent experiments have esta- 
blished the correctness of his law. 

Fortunately a true understanding of the nature of the 
phenomenon of retardation Jed Prof. Thomson to the 
method of overcoming the difficulties presented. The 
disturbance produced at the extremity of a long sub- 
marine cable by the application for an instant of 
electromotive force at the other cnd is not, as in the case 
of a signal through an overhcad land-line, a pulse, prac- 
tically infinitely short, and received only a minute frac- 
tion of a second after it was communicated. Instead of 
this, a long wave is observed at the farther cxtremity, 
gradually swelling in intensity, and as gradually dying 
away. Its duration for such a cable as we have been 
speaking of would be the whole six seconds, calculated 
from the experiments of Whitehouse. Prof. ‘Thomson 
perceived that an instrument was required which should 
give an indication of a signal received long before the 
wave has acquired its maximum intensity, and in which 
the subsequent rising to maximum intensity should not 
render unreadable a fresh signal sent quickly after the 
previous one, This was effected by his “ mirror galvano- 
meter”; and it was by means of it that the messages 
transmitted through the 1858 Atlantic cable were read. 

The 1858 cable, submerged under difficulties that inany 
times threatencd to be insurmountable, soon failed. 
Several important messages were, liowever, transmitted 
through it ; and it served to /vove the feasibility of the 
project which many eminent engineers up till that time 
regarded as chimerical. Before another attempt was 
made the labours of Prof. Thomson and others, to all of 
whom the world owes a decp debt of gratitude, had so 
improved the construction of the cables and the mccha- 
nical arrangements for submersion, that though many 
difficulties presented themselves they were all, in 18066, 
triumphantly overcome. It was on his return from the 
submersion of the 1866 cable, and the raising and the 
completion of the 1865 cable, that the honour of knight- 
hood was conferred on him along with others of his dis- 
tinguished fellow-workers. 

Recently Sir William ‘Thomson has invented a new 
and very beautiful instrument, the “siphon recorder,” 
for recording signals on long submarine lines. It is in 
use at all the telegraph stations alony the submarine line 
connecting England with India, It is also used on the 
French Atlantic Cable, and on the direct United States 
line. Sir W. Thomson, Mr. Varley, and Prof. Jenkin, 
combining their inventions together, have given the enly 
system by which submarine telegraphy on long lines has 
been carried on up to the present time. 

Sir William Thomson is an enthusiastic yachtsman 
and a skilful navigator. His recently-published popular 
lecture on Navigation proves this; and, with that bright 
genius which enriches all with which it comes in contact, 
his improvements in navigation, as we had occasion to 
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remark a fortnight ago, in noticing his newly published 
“ Tables for Facilitating the Use of Sumner’s Method at 
Sea,” are of very high importance. The general adoption 
of Sumner’s Method, now made simple for the navigator, 
would be a reform in navigation almost amounting to a 
revolution, and is one most highly to be desired. Sir 
William Thomson has also invented a new form of 
marincr’s compass of exquisite construction. It possesses 
many advantages over the best of those in general use, 
not excluding the Standard Admiralty Compass ; but its 
special feature is that it permits of the fractical applica- 
tion of Sir George Airy’s method of correcting compasses 
for the permanent and temporary magnetism of iron 
ships. IIe has also invented an apparatus for deep-sea 
sounding by pianoforte wie. This apparatus is so simple 
and casily managed that he has brought up “ bottom ” from 
adcpth of neatly thiee nautical miles, sounding fiom his 
own yacht, without aid of steam or any of the ordinary re- 
quisites for such depths. His method was much employed 
in taking rapid soundings during the laying of telegraph 
cables along the Brazilian coast to the West Indies. It | 
has also been used with great success on the United 
States Subinarine Survey. Necently, while on his way to 
Philadelphia, Sir W. Thomson himself was able to take 
fying soundings, reaching the bottom in 68 fathoms, 
from a Cunard Line steamship guing at full speed. 

The treatise on “ Natural Philosophy ” written by Prof. 
Thomson, m conjunction with Prof. Tait, brings before us 
another branch of activity in which he has shown himself 
as enunent as in research. 

Sir William Thomson is a Fcllow of the Royal Society 
of London and of the Royal Society of Edinburgh. He 
has received the Royal Medal of the former and the Keith 
Medal of the latter. Ile is also an honorary member cf 
sevcral forciyn societics, The Universities of Dublin, of 
Cambridge, and of Edinburgh have each conferred upon 
him the honorary degree of LLD., and that of Oaford 
the honorary degrce of D.C... On his marriage in 1852 
he gave up his I*cllowship at St. Peter’s College, Cam- 
bridge ; but in 1871 his college again elected him to a 
Fellowship, which he now holds. 

Sir Wilham Thoinson’s brother, Dr. James Thomson, 
is Professor cf Civil Engineering in the University of 
Glasgow. He is well knewn as the discoverer of the 
lowcring of the frceezing-point of water by pressure ; and 
is the author of many othcr important physical re- 
searches. 

The following opinion of Sir William Thomson’s 
inerit as a worker in science has becn sent us by 
Prof. Helmholtz :—° His pcculiar merit, according to 
my own opinion, consists in his method of treating 
problems of mathematical physics. He has striven 
with great consistency to purify the mathematical theory 
from hypothetical assumptions which were not a pure 
expression of the facts. In this way he has done 
verf much to destroy the old unnatural separation be- 
twecn experimental and mathematical physics, and to 
reduce the lattcr to a precise and pure expression of the 
laws of phenomena. He is aa eminent mathematician, 
but the gift to translate resl facts into mathematical 
equations, and ve versa, is by far more rare than that to 
fird the solution of a givcn mathematical problem, and 
in this direction Sir William Thomson is most eminent 
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and original. Hus electrical instruments and mcthods of 
observation, by which he has rendered amongst other 
things electrostatical plienomiena as precisely mcasure- 
able as magnetic or galvanic forces, give the most strik- 
ing illustration how much can be gained for practical 
purposes by a clear insight into theoretical questions ; 
and the series of his papers on thermodynamics and the 
expcrimental confirmations of several most surprising 
theoretical conclusions deduced from Carnot’s axiom, 
point in the same direction.” 

British science may be congratulated on the fact that 
in Sir William Thomson the most brilliant genius of the 
investigator is associated with the most lovable qualities 
ofthe man. His single-minded enthusiasm for the pro- 
motion of knowledge, his wealth of kindliness for younger 
men and fellow-workers, and his splendid modesty are 
among the qualities for which those who know him best 
admire hii most. 


METEOROLOGICAL RESEARCH 


N previous articles the necessity of dividing into two 
groups the subjects usually called meteorological 
has been strongly insisted on. ‘The one of these may 
be termed climatic metcorolegy, and is intimately con- 
nected with physiology and those sciences which have 
reference to life. The other may be callcd physical 
meteorology, and recent researches have shown that this 
is intimately connected with other branches of physical 
inquiry, forming in its wider aspect a sort of mecting 
ground between molar and molecular physics—-a region, 
in fact, where we find the largest bodies of the universe 
influencing the smallest. 

It is a fortunate thing that we have no longer any need 
to enlarge upon the practical importance of the latter 
branch, since this is now 1ccngnised even by those who 
are furthest from considering scicnce worthy of investi- 
gation for its own sake ; while our present Government, 
who have shown themselves so willing to further the in- 
terests of abstract science, are, we believe, no less anxious 
to encourage amongst us a truly scientific meteorology. 
I think, therefore, that the present moment is an 
opportune one for discussing our subject from the point 
of view of pure scicnce. 

Nor is a feeling of national pride out of place even 
here. England is the greatest maritime nation on record, 
and her interests are represented in every quarter of the 
globe. If her offspring, America, is content to bestow a 
yearly subsidy of 50,000/. on mcetcorology, it is surely not 
too much to expect that the subject should receive the 
most Jiberal and enlightened treatment from the mother 
country. 

Onc of the reasons why it is necessary to call attention 
to meteorology is because the science, being young, is ina 
very different position from that occupied by her sister 
sciences, chemistry and physics, so that we cannot 
be said to have a school of meteorologists at present 
existing, It would be an object of national importance 
to encourage the formation of such a school. 

Again, while a want of clearness exists gencrally and 
everywhere regarding the scope of meteorology, there is 
also a large amount of widespread ignorance. When 
a leg of mutton dropped from Nadars balloon inta 
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the place of a French town, the Prefect"thought it his. 


duty to report the circumstance along with the state of 
the barometer and thermometer to his official superiors. 
Doubtless both dry and wet bulbs were accurately re- 
corded. But I shrewdly suspect there are other nations 
besides the French who attach inordinate importance to 
the reading of dry and wet bulbs. 

This confusion of mind arises doubtless from the state 
in which the scicnce has been for more than a century— 
since the timc when the zgvzs /a/uus and the fall of an 
aérolite were grouped together as allied phenomena. 

Leaving these times of extreme ignorance—the 
meteorologically dark ages-- we next come to a period 
when our whole duty to meteorology was considered to 
be fulfilled by attaching observers of the barometer and 
thermometer to Royal Socicties and Astronomical Insti- 
tutions. These produced results, which were reduced 
after a mechanical and strictly statistical method, and 
then—put aside in a drawer. But we begin to perceive 
things more clearly now ; we scc that the duty we owe to 
the phenomena is to form them into a science, and that 
the last-mentioned method might have been pursued to 
the end of the world without leading to anythiny like a 
true science of metcorology. ‘To take an extreme case, it 
would have been just as useful to tabulate the number of 
leaves that fall in autumn or the number of swallows 
observable in a day of summer. What then, it may be 
asked, are we to deal with? We reply that if we are to 
regard this subject as a science at all, we have here to deal 
with the action of external bodies upon the earth’s enve- 
lopes, along with certain reactions of these envelopes upon 
each other. It will next be asked, I]ow are we to dcal 
with the subject ? 

In the first place, there ought, of course, to be a well- 
considered system of observations, which should be inter- 
nationalised (if we may use the expression) as much as 
possible, so that each observation should be current coin 
over the largest possible area, 

In the next place there must, of course, be a method 
of tcsting the accuracy of the observations. Lastly 
(and this is a point of the greatest possible importance), 
the individual observations ought to be thrown open to 
men of science in general, who should be encouraged and 
aided to utilise them to the greatest possible extent. 
Such continuous observations would thus Iead to what 
may be called sporadic rescarches—that is to say, to re- 
searches not of the nature of ordinary reductions, and 
originating with men of science having free access to the 
observations and generously aided in their inquiries. It is 
only by this mcans that the edifice of a true science of 
meteorology can ever be erected, and then only stone by 
stone on the foundation of accurate observation. 

Taking our present knowledge, let us see what sporadic 
researches naturally suggest themselves. For this pur- 
Pose we may divide the subject into three parts—one 
embracing pure meteorology, another terrestrial magnet- 
ism, while a third has ‘eference to the influence of the 
sun and moon upon terrcstrial conditions. 

In meétcorology we should endeavour to obtain a clear 
and complete knowledge of the physical motions of the 
earth’s atmosphere and liquid envelope, as well as of the 
various physical states of aqueous vapour existing in the 
air. Secondly, we should investigate the cyclical changes 
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of these motions, and inquire into the causes of such 
changes. Thirdly, we should endeavour to utilise our 
knowledge, once obtained, in improving our power of pre- 
dicting weather. In magnetism we should endeavour, by 
the help of observations already accumulated, to ascertain 
the causes of the changes which take place in the mag- 
netism of the earth; and also to ascertain what is the 
nature of the connection between magnetism and mete- 
orology. We should also investigate into the probable 
cause of the earth’s magnetic polarity, and, lastly, ascer- 
tain whether a method of predicting meteorological changes 
may not be furnished by magnctism. 

Thirdly and lastly, with respect to solar and lunar re- 
searches, we must ascertain the various periods and sub- 
periods of sun-spot frequency, and of the frequency or 
solar faculic and prominences, 

We have then to investigate the causes and concomi- 
tants of these solar phenomena, It is well known that 
disturbances of the magnctism and meteorology of the 
earth are their concomitants. Well---we must try to find 
out whether such disturbances are caused by the solar 
outbreaks, or whether both are effects due to some common 
but unknown cause. Then, with regard to the moon, it 
will be necessary to investigate fully the nature of her 
action on meteorology and magnetism, and to ascertain 
whether this action is independent, or has reference to the 
position of the sun and to the state of his surface. 

It ought here to be mentioned that the above list 
embraces only those prominent researches that have 
occurred to the writer of these remarks, and that if ob- 
servations be thrown open and research encouraged, the 
dimensions of such a list would be almost indefinitely in- 
creased. And I willhcre repeat that it is only by carrying 
out such researches as those suggested that we can 
ever hope to raise meteorology to the rank of a true 
scicnce. 

It is well understood that the carrying out of such 
researches has formed no essential part of the duties 
discharged by the existing Meteorological Committee, 
and that as a matter of fact (with few exceptions) such 
researches have not been undertaken by them in the 
past. 

Thus, whether or not the importance of such researches 
was in the minds of those statesmen who subsidised the 
present system, these inquiries have not yet been carried 
out, nor do we conceive that they could well be carried out 
by the existing machinery. 

The Committec have, asa preliminary measure, directed 
their strength, perhaps wisely, to the accumulation of good 
observations, in other words, to laying the foundation 
of a future science, rather than to erecting the super- 
structure. 

It remains to be considered whether any change in the 
present method of administration is absolutely necessary 
before research can receive due attention. We assume 
that the present meteorological system of the country is 
known to our readers: we may briefly state that this 
system is controlled by a committee consisting of eight 
unpaid members of the Royal Society, all of whom are 
eminent in science, although not all eminent in meteoro- 
logy. This is sufficiently accounted for by reason of our 
statement, that there is not yet a true school or science of 
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Through the past labours of these men and of their 
chief officers, the business of the meteorological office 
has now probably been put into a satisfactory position 
that will render unnecessary for the future any very 
great expenditure of cnergy upon the details of admi- 
nistration. 

But such an arrangement, however excellent in a 
business point of view, must nevertheless necessarily fall 
short in developing scientitic rescarch. For this the un- 
divided attention of several men of science must be 
secured, and the question we would here wish to submit 
to the consideration of our readers is the following. 

Would not the combination of a few such men devoting 
their whole time to the subject, together with other men 
who though well acquainted with the subject, and othcrwise 
qualified, arc yct unable to devote their whole time to it, 
constitute the best possible committee of the future ? We 
need hardly say that the functions of such a board would 
not be Jimited to that of producing research within itself. 
It ought likewise to stimulate and aid outsiders by various 
means, including advice and perhaps pecuniary aid. Itmight 
attach to itself as occasional inembers the meteorologists 
of the provinces, inviting their co-operation, giving and 
receiving advice, and it night even associate with itself as 
corresponding members, the meteorolovists of the colonies 
and of foreign countiics. In fine, the subject is one which 
perhaps more than any other demands the united action 
of men of various nations. 

From what has just been said, it will readily appear 
that the sources of information upon which such a com- 
mittee will draw in their investigations will by no means 
be ccnfined to those which are under their own immediate 
control, The stores accumulated by forcign and colonial 
observers will, of course, be greatly drawn upon, and not 
only so, but the committee will doubtless also avail them- 
selves of the stores of information possessed by other 
Governmental departments, as, for instance, those under 
the control of the hydrographer, who would naturally be 
a prominent member of the meteorological board, lending 
them his valuable assistance and co-operation. Besides 
the hydrographer, it would probably be found necessary 
to have, at Jeast, three members of the board represent- 
ing the three divisions of the subject alrcady alluded to, 
who should be content to devote their whole time to their 
respective inquiries. Thc remainder would be composed 
of distinguished men interested in the subject, but unable 
to devote their whole time to it, embracing amongst 
them one or more mathematical physicists of high 
reputation. 

If it be asserted that there are difficulties in the way of 
such an arrangement, it may be replied that undoubtedly 
there arc ; but if the subject were not onc of difficulty, 
the Government would probably not have consulted the 
Royal Society from the very commencement of their in- 
qirics. Sucha powerful engine as a distinguished scicn- 
tific committee, some of whom are pledged to devote their 
whole time, and others a portion of it, to the progress of 
scientific meteorology, is not meant to be used for the 
mere chopping of straws. The appropriate function of 
such a committee is surely that of overcoming difficulties. 


BALFOUR STEWART 
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THE “ENCYCLOPLEDIA BRITANNICA? 
Encyclopedia Britannica. Vol. IV. (Edinburgh ; Adam 
and Charles Black.) 

TY IX most prominent scientific contribution to the 

fourth volume of the “ Encylopedia Britannica” 
is Prof. Balfour’s article on Botany. In fact, with two 
other articles, it occupies a fourth of the whole number of 
pages, and this, together with its very comprehensive 
title, leads the readcr to expect a tolerably complete 
revicw of all the various fields of botanical scicnce, an 
expectation which is confirmed by thcir enumeration in 
the opening paragraphs. A little further examination 
shows, however, that it only treats of a single branch; the 
“Structure and Morphology of Plints ;” “ Classification” 
and “ J)istribution in Time and Space” are deferred for 
separate articles, and “ Veyvetable Physiolagy ” has appa- 
rently dropped out of sight altoyether. Any division of 
the matter is, for many reasons, better in an Encyclo- 
perdia than to despatch a whole subject ev b/oc with what 
is substantially a textbook rather than an article. But it 
is impossible not to regret that the vegctable side of 
Biology has not had a carefully planned series of contri- 
butions by different hands devoted to it like those which 
from the volumes already published appear to have been 
arringed for the animal side. And it is at any rate not casy 
to see why, as it 1s, one of scveral contributions should arro- 
gic to itself the general tide belonging to the whole, 
What would be thought of an article headed Zoology which 
only dealt with the myology of mamunals ? 

The “ Ineyclopedia Britannica” has become, in its 
present edition, in 3 sense a national undertaking. It is 
so well supported by the best men in different depart- 
ments of knowledge that it will no doubt come to be 
regarded as having a hind of representative character. 
The utterances of the several contributors will be taken 
as a kind of incasine of the state of opinion in this 
country in each subject. From this point of view it is 
impossible not to feel that Prof. Balfour’s exposition is 
disappointing as coming fiom so eminent a teacher, and 
that the idea it gives of botanical scicnce is unsuggestive 
to the last degree. 

Passing over an historical sketch of which many of the 
details, such as the last illness of the elder De Candolle, 
are essentially biographical, we commence with the 
“Structural Elements of Plants,” in other words, their 
“ Gencral Histology.” This opens with an acconnt of the 
cell, which, even in its youngest condition, is stated to 
contain a sap-cavity ; this is by no means the case, and 
the adjoming illustration, to which reference is made, 
shows cells with unvacuolated protoplasm, unless the 
nucleus is made to do duty for a vacuole. On the next 
page we are told that protoplasm “ consists of albuminous 
substance mixed with water, and some incombustible 
materials,” and that “it also contains some organic com- 
pounds ;” are we to infer from this that albuminous sub- 
stance is inorganic? From the cell we pass to the 
consideration of tissues, which are clivided into cellular 
and vascular. ‘This distinction carries us back half a 
century to Ie Candolle’s “ Organographie Végétale” (1827). 
Vegetable histologists have, indecd, laboured in vain fram 
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Von Mohl onwards, if they have not succeeded in showing 
that a//plant tissues are cellular. Coming to details, it isa 
little surprising {o find (p. 87) sieve tubes (stedrokren) con- 
fused with dotted ducts (Aorvengef/usse) ; the two structures 
are entirely distinct and are characteristic respectively of 
the “bast” and “wood” tracts of the fibro-vascular 
bundle. It is remarked that the “latticed cells of some 
authors are of a similar nature ;” but the real fact is that 
they are the same thing. Hartig, who discovered the 
sicve-tubes in Cucurdifa, found the pores open and occu- 
pied by threads of protoplasm which united that of 
adjoining cells; Von Moh], doubting this, proposed for 
them the name of giffersel/cn, so as to avoid the implica- 
tion of perforation, Under the head of substances found 
in cells, we have, of course, an account of starch, sugar, 
gum, &c. The very important fact that starch grains are 
always formed in protoplasm, which is also the agent in 
their eventual solution, is overlooked. Guin, also, is not 
usually found in cells at all; it is the result of a muci- 
laginous change of the cell- zwaé/s. 

Next in order would come an account of the principal 
systems of tissues—epidermal, fundamental, and fibro- 
vascular. Prof. Balfour treats of the former alone, only 
recognisiny a classification of the tissues of the plant into 
an outer layer bounding an inner mass. This leads him 
into numerous difficultics. Thus he calls the velamen of 
the aerial roots of orchids (which is a development of the 
epidermis), hypoderma, although ¢/a¢ is a modification of 
the fundamental 7.r., as the name indicates, sub-cpidermal 
tissue. Again, he derives cork from the epidermal laycr, 
whereas it is almost always devcloped from cortical tissue 
wnder the epidcrmis, which is usually destroyed at the 
time of its production ; Icnticels, also are connected with 
cork-formation, and not, as Prof. Balfour states, with the 
development of acrial roots. It may be noted, also, that 
the popular theory of the action of stomata still keeps its 
place here, although long ago shown ty be as often as not 
untrue. 

The remainder of the article deals with the morphology 
of flowering plants with brief and utterly insufficient refer- 
ences to other groups lumped together under the general 
hcad of Cryptogams. Prof. Balfour is equally fond of the 
classification of plants into Dicotyledons, Monocotyledons, 
and Acotyledons, of which the value at the present time may 
be estimated by the fact that it was proposed by Jussieu 
in 1789, and is about as significant now as a classifica- 
tion of religions would be into Unitarians, Christians, and 
H[eathen. Neither here nor elsewhere is there any grasp 
of general principles to relieve the arid monotony of tech- 
nicalitics often unfortunately inaccurate. A few instances 
of this may be noted :~ The rhizome of Solomon's scal 
(p. 98) is a typical instance of a definite (syifodizm), not 
of an indefinite rhizome (#monofodium); the stem of the 
Shola plant is not wholly composed of pith (p. 100), but of 
a peculiar kind of wood; the dark bands in the trans- 
verse section of the tree-fern (Fig. 89) are not woody 
fibres, they do not belong to the fibro-vascular, but to the 
fundamental system ; on p. 92 we are told that the group 
of Thallogens comprise Algze and Fungi, while on p, 107 
we find added “and many Hepatica”—nothing morc 
being really meant than that they have a thalloid habit ; 
lastly, not to prolong the citations interminably, we are 
told on p. 119 that “the absorption of carbonic acid 
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water and other fluids is carried on by the leaves, chiefly 
by the stomata,” whereas it is pretty generally believed 
that the business of leaves is to get rid of water, not to 
take it in. 

One feature of Prof. Balfour’s article cannot fail to 
strike even the most casual reader. This is the extra- 
ordinary profusion of technical terms made still more 
repellent by catching the eye, in italics, Here are some 
specimens :— 

“The names of fothrenchyma and taphrenchyma have 
been given to a tissue composed of such cells. Not un- 
frequently contractions are visible on the outside of the 
vessel, indicating its formation by coalescence of supcr- 
posed cells. To vessels exhibiting contractions of this 
kind, whether spiral or pitted, the terms wownidiform or 
vermiform have been applied ; and the tissue composed 
of these moniliform vessels has been denominated J//r- 
boidtal,” p. 87. 

“The parenchyma of the leaf is the cellular tissue sur- 
rounding the vessels, and inclosed within the epidermis. 
It has sometimes received the names of dachymua, mesa- 
phyllum, and diploe,? p. 108, 

Now it will seem almost incredible to say that all but 
one of the terms italicised in the passages just quoted 
are absolutcly obsolete. Science is like nature; cach 
stage in the progress of either is furnished with appro- 
priate belongings and surroundings, which pass away for 
the most part, and give place to new. Literature pre- 
serves their remembrance in the one case as the safe 
keeping of the rocks does in the other. Science has its 
fossils as geology has, and if we delve after them into the 
ad‘bris of the past, it is to learn that the history of either 
has been continuous, and not to inform ourselves of the 
actualities of the present. But Prof. Balfour’s article is 
like a breccia to which deposits of every age have sent ill- 
assorted contributiens, and the waifs and strays of to-day 
have to settle down as best they can with the most 
ancient and singular remains. No botanist who is 
engaged in solving actual botanical problems—the exist- 
ence of which readers of Prof. Balfour’s article will 
hardly suspect—talks about phleboulal bothrenchyma 
or diploe any more than he thinks of calling a wal- 
nut a Zryma, or a grape a Nuculanium, Students 
bent on passing examinations may perhaps persuade 
themselves, if not their examiners, that in committing 
such hard words to memory they are making solid addi- 
tions to their mental furniture. But the real fact is that 
such things are of no use to anybody, and Mr. Bentham, 
than whom no living botanist has written more systematic 
works, has included all the terms - mostly extremely simple 
—with their definitions which are really needed for the 
puipose of describing plants, in a short pamphlet of some 
thirty pages. So that while Prof. Balfour has not suc- 
ceeded in giving us—what it is the business of an Ency- 
clopzedia article to do—a comprehensive view of the 
broad facts of Vegetable Histology and Morphologyin 
their present aspect, he has certainly not given an account 
of their terminology which does the subjects justice, but 
has produced a sort of terrainological cemetery in which 
all kinds of decaying language have been affectionately 
embalmed. 

The unfortunate result of this kind of treatment of the 
subject—and it is but fair to admit that Prof. Balfour is 
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by no means the only culprit—is that, even amongst 
scientific men, botany has come to be regarded in this 
country as scarcely a serious branch of science at all, and 
as little more than a kind of biological equivalent of the 
“ Use of the Globes,” suitable, indeed, for ladics’ schools, 
and useful, also, like “ Materia Medica,” for the purpose 
of occupying the attention of medical students so as to 
keep them out of mischief during their first summer 
session, 
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LETTERS TO THE EDITOR 


[ The Haitor does not hold himself responsible for opinions expressed 
by his correspondents. Nether can he undertake to return, 
or to correspond with the writers of, repected manuscripts, 
No notice is taken of anonymous communications.) 


Visual Phenomena 


IN support of Mr. Arnulph Mallock’s conclusion (vol. xiv. 
p. 350) as to the cause of the star-shaped appearance presented 
to the naked eye by a bright point, perhaps the following epitome 
of some notes which I made last January may have interest : — 


1. Looking at a distant lamp, with both eyes, I see a :adiant 
corona 1ound the lamp. 

2. I find that this corona is composed of two corone super- 
posed, one due to the right eye, the other to the left. 

3. Each corona has distinctive fcatures of its own, which are 
recognised in every observation and have remained the same for 
years, 

4. The radiant beams (which are the conspicuous feature) aie 
not exactly radial, but are forked once or twice. 

5. The corona is bounded by a peipheral fiinge of blue suc- 
ceeding to red, 

6. The diameter of the corona varies with the diameter of the 
pupil. The distal portions of the radiant beams are concealed 
or revealed by the contraction or dilatation of the pupil. 

7. Any given part of the radiance may be cut off by advancing 
an opaque body in front of the eye, from the same side as the 
given part of the radiance. 

An obstacle which cuts off only the central rays of the enter- 
ing pencil only dims the cential image, Lut does not affect the 
radiance. 

The radiance, therefore, is due to the outside rays of the enter- 
ing pencil becoming excessively refracted so as to be thrown 
across the visual line before reaching the retina. 

8 There is nothing in the cornea, aguecous Aumour, or pupil- 
lary margin of the z7/r, that can cause such refraction. 

9. It appears most likely that this excessive refiaction of the 
ouside rays of the entering pencil 1s caused by something in the 
crystalline lens—prubably, in the first place, by undue convenity 
of the more maryinal parts of the lens, which are uncovered by 
dilatation of the pupil. 

10. The radiant appearance of the corona is probably due to 
the radiate structure of the crystalline lens. 

The agreement between them 1s pretty close, extending to the 
furcate character of the rays. 

1X. On examining my own eyes by a pencil of diverging rays 
(admitted so as to throw a shadow of anything inside the eye 
upon the retina) 1 find that the main beams of the radiance cor- 
respond pretty well to the main radii of my lenses, in the oppo- 
site direction, 

This confirms that the radiance is due to the radiate structure 
of the lens. 


In one particular my observations diffe: from Mr. Mallock’s. 
Ie finds that the length of the rays depends ‘‘ on the brightness 
ofythe point” ns well as on the size of the pupil. f find that 

oints of different depiees of brightness have rays of the same 
fescth that length being limited only by the size of the pupil, 
but that the dveadtAh of each ray varies with the apparent size ot 
the lamp-flame or vther luminous point under observation. In- 
deed, if the lamp-flame is so biight as to stimulate the iris to 
contraction, the rays become shortened in like measure. 

The radiate structure of the lens of the human eye is well 
shown in kolliker’s ‘‘ Manual of Human Microscopic Anatomy” 
(ed. 1860, p. 568). The ‘‘non-fibrillated” or ‘‘ central planes” 
there described are possibly of greater refractive power than the 
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wedge-shaped fibrillated portions between them. This would 

cause the phenomenon of radiance by excessive refraction of the 

outside rays of the entering pencil. Hunert Airy 
Edensor, Kidbrook Grove, Blackheath, Aug. 28 


eomemin® commen 


Species and, Varieties 


Ir may be taken, I presume, that the description and naming 
of *‘species” has now a great value as material for studying the 
laws of the evolution of species and of geographichal distribution 
and variation ; and that the question is not so much to know 
what name to call a ‘‘species” ay to account for its presence 
and form in the economy of nature. And it will, perhaps, 
also be granted that the study of geographical distribution does 
hot consist alone in acquuing a knowledge of the fauna of a 
district, so much as in mvestizating the laws of the special dif- 
ferentiation of that fauna. It thus becomes evident that the 
slightest modification tending to persistency requires the most 
careful record, as it is only by the knowledge of first slight 
modifications that we can expect to understand the process of 
larger diverzencies. 

In faunistic catalogues, should the author be inclined to the 
“lumping method ” (perhaps in one sense correctly), a form may 
be considered as only a variety of some well-known species, and 
recarded under that name. We thus learn nothing of its modi- 
fication, and are led to think of it as agreeing with the typical 
fora!, thus losing one of the most important facts in our study 
of variation and distribution, Another clement of error secms 
also co-existent. When a newly-discovered form is designated 
a variety of another species, it would lead us to suppose that 
that species 15 the original type from which the other form has 
Inanched. But 1t is quite possible to suppose on such reasoning 
tuat the newly-discovered form may have been the parent from 
which the previously described species may have been derived. 
The offspring may have been collected and described before the 
parent ; or we may be filliny a space with planets tou which there 
wwnosun, This I have frequcntly suspected in the study of 
exotic lepidoptera, a study which 1s principally confined to the 
perfe.t form of the insect, and of whose larval changes we know 
11 most cases nothing. It rests generally on the judgment of 
individual entomologists as to the amount of difference to be 
considered specific. 

Without ventuiing on the veael question as to specics and 
varieties, Would it not be furthermy the cause of science that 
what ave considered as merely local varieties should, as such, 
have as carcful a description as though they were ranked as 
species. W. 0. Disrane 

Buccleuch Road, West Dulwica. 


Le atanadiimemmmetendtiated 


Antedated Books 


TCANNO1 allow that our 7yansactions are antedated, as is 
asserted by ‘ Ancther 1.27.5.” As is the case with the J/z/o- 
suphical Transactions of the Royal Socicty and the Linnean 
ZJiansactions, no date beyond the year of issue 1s given on the 
cover, but there 15 the additional advantage of the date at which 
each number voes through the press at the bottom of the sheets. 
There can, however, I think, be no objection to giving a still 
more exact date of publication on the cover, and this, in accord- 
ance with “ Another I'.Z.5.’s” suggestion, for which I am much 
obhyed to lim, I propose to do in future, 

P. L Sciarer 


eer 


T AM sorry to see that ‘‘F.Z.S.” still prefers to waite under 
the signature of his first letter. Iwas in hopes that when he 
saw the gravity of the accusation which he was bringing against 
me, he would in his own person have disclaimed any intention 
of seriously laying such a charge to my doo, but as no word of 
opolugy escapes him, I regret that in making such an injurious 
statement he has not added the weight of his name to the accu- 
sation, I am, therefore, at liberty to suppose that he is no 
stranger himself to the “evil practice” (Aon: soit yur mal y pense) 
whih he deprecates, otherwise 1 cannot imayine‘such a thought 
occuring to anyone; but it is evident that on receiving the 
book his only impulse was to write a letter to this journal instead 
of charitably endeavouring to discover some feasible explanation 
of what he calls the ‘‘ false” date. As most naturalists in England 
are in the habit of following the rules of the British Association 
in regard to nomenclature, ‘‘F.Z.S.” can find more profitable 
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loyment for his pen in proposing such alterations or addi- 
fines to these rules as ould remedy the “grievance” (as I term 
it) or the ‘‘ evil practice ” (as he prefers to call it), and in that I 
can assure him he would meet with hearty co-operation from all 
‘nglish naturalists, and from none more heartily than from the 
undersigned, R. BOWDLER SHARPE 


a ee me 


The Origin of Variations 


THERE is a slight difference between all three of the answers to 
Mr. Murphy’s querics on Protective Mimicry (vol. xiv. PP. 309, 
329) ; but, I think, the authors of those replies are unanimously 
over-hasty to call in the aid of protective selection. I cannot but 
think that the perpetuation of nascent variations may more safely 
be attributed to causes ider tical with those in which the varia- 
tions originate. If this be so, though the origin of variation 
is necessarily beyond the scope of any sclection-theory, these 
causes continuing to act on the varying organism become of vast 
importance to the evolutionist. Too much importance cannot, 
I think, be given in this connection, to the principle of economy 
of nutrition, or balancement of growth, formulated by Aristotle, 
in the words ‘dua 3¢ riv abrty bwepox2y eis moAAOdS Tdrous 
déuvaret Siaveuer 4 pvois,” and by Goethe, in the expression 
‘* Nature, in order to spend on one side, is forced to economise 
on the other.” I gave one example of this law in a previous 
letter (NATURE, vol. xiii. p. 107) in speaking of the indirect 
uses of the waste, or secondary products of metastasis in plants ; 
but as the subject is admirably sketched in Mr. Lowne’s sugyes- 
tive essay on ‘‘ The Philosophy of Ivolution,” a work too little 
known or appreciated, ] will give here an outline of the argu- 
ment. I‘ood may be divided into three parts—for nutrition, for 
the production of energy and waste, or excretion. In many 
lower organisms the excreted material forms a simple shell; in 
plants manna, nectar, and resins belong to this group. The 
chief form of energy in the organic hingdom is that resulting 
from the oxidation of carbon, chiefly characteristic of antmals, 
while plants secrete the encryy-producing material. In higher 
organisms it is physiologically advantageous that the parts of an 
organism should differ in the kind of nourishment they require 
and thus act, as Sir James Paget has shown, as excretory organs 
to one another. Thus all animals which feed on large quantities 
of comparatively slightly nutritious mutter have a complicated di- 
gestive apparatus, and a strong tendency to the production of large 
skeletons or cutaneous organs, which relieve the special excretory 
organs. The stag applies a large portion of the calcareous salts 
derived from the herbage to the production of horns in the male 
and the bones of the young in the female. ‘Phe thoraci: appen- 
dages of the lamellicorns and the beaks of the toucan and horn- 
bill are given as further examples, and ‘‘ the dermal appendages 
of reptiles and the feathers of birds, rich in pigment and nitrogen 
are probably entirely excrementitious to the other tissues.” 
Mr. Lowne makes an interesting final application of this hypo- 
thesis to the loss of the hairy covering of the human xkin, it 
being the albuminous tissue most easily dispeised with to nourish 
the lnghly developed nervous system. ‘‘ Phosphorus was hke- 
wise required in large quantities and the osseous system became 
reduced in size.” ‘The composition of the nutrient fluid of the 
organism remaining constant, the excreted matter will be so 
also, and thus, for example, a rudimentary horn or a pigment 
may be produced by a chanve of food and preserved, while the 
fool remains the same, by a physiological selection, as prevent- 
ing the overtaxing of the kidneys, before sexual selection or pro- 
tective sclection come into play. I have an instance in point 
before me, Two plants of variepated kale under the influence of 
the late drought have produced axial structures from the midribs 
and veins of all their leaves, and I have no doubt that were 
their seedlings grown under similar nutritive coniitions, a race 
of plants thus substituting fibro-vascular tissue for the usually 
abnormal development of parenchyma in the kale would be pro- 
duced. G, 5. BOULGER 

Agr'cultural College, Cirencester, Aug. 25 
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THE BRITISH ASSOCIATION 
ft ee: forty-sixth Annual Session of the British Asso- 


clation was formally opened last night by the 
address of the president, Prof. Andrews, of Belfast. 
From the reports of the preparations we have already 
given, it will have been seen that unusual efforts have 


been made to render this Glasgow meeting a success, and 


so far as _can be judged at present this "end has been 
gained. This is the third time the Association has met 
in Glasgow. The first occasion was in 1840, when the 
Marquis of Breadalbane was president, and the last time 
in 1855, when a similar honour was conferred onthe Duke 
of Argyll. This is the cighth time the Association has 
held its meeting in Scotland, Edinburgh having been the 
first northern town visited, so far back as 18 34, four years 
after the foundation of the Association; the Scottish 
capital was again visited in 1850 and 1871 ; Aberdeen in 
1859, when Prince Albert was president ; and Dundee 
in 1867. 

The arrangements for the evening lectures, about which 
there was at one time some difficulty, have been happily 
completed. The first lecture will be delivered on Fridiy 
in the Kibble Palace, by Prof. Tait ; the second, for 
working-men, in the City Hall, on Saturday evening, 
probably by Commander Cameron, R.N.; and the third 
on Monday, Sept. 11, in the Kibble Palace, by Prof. Sir 
C. Wyville Thomson. 

Among the foreiyn visitors who are expected at tie 
Glasgow meeting, are:—Dr. Janssen, Prof. Negri, of 
Florence, Prof. Braune, Leipsic, Dr. Edward Grubi, 
Breslau, Prof. Cohn, Breslau, Prof. Stoletow, Baron von 
Wrangell, St. Petersburg, and Prof. Ceruti, Rome. 

The specially prepared Guide-book to Glasgow is in 
three volumes, some of the former guides of this descrip- 
tion being considered too bulky. ‘he volumes will be 
full of interesting information regarding such subjects as 
the geology of the Valley of the Clyde, fossils found in the 
West of Scotland ; the archzxology, zoology, and botany 
of the district ; the rise and progress of the iron manu- 
facture in Scotland, chemical industries, the engineerin; 
and ship-building industries of the Clyde, and the textile 
industries of Glasgow and neighbourhood. Mr. Graham, 
the Hon. Secretary of the Association, has prepared an 
excellent sketch map of the country surrounding Glas- 
gow, with its gencral geological features, which has been 
hthographed, and will be insertecl in one of the volumes. 
Each member of the Association will be presented with a 
copy of the handbook. 


INAUGURAL ADDRESS OF THOMAS ANDREWS, M.D., LIL.D., 
PARLS., Hon RS.E., MRLA,, &e., PRESIDENT. 


St\ and thirty years have passed over since the British Asso- 
ciation for the Advancement of Science held its tenth meeting in 
this ancient city, and twenty-one years have elapsed since it last 
assembled here. The representatives of two great Scottish 
families presided on these occasions ; and those who had the 
advantage of hearing the address of the Duke of Argyll in 1555 
will recall the gratification they enjoyed while listening to the 
thoughtiul sentiments which reflected a mind of rare cultivation 
and varied acquirements. On the present occasion [ have under- 
taken, not without anxiety, the duty of filling an office at first 
accepted by one whom Scotland and the Association would alike 
have rejoiced to see in this Chair, not only as a tribute to his 
own scientific services, but also as recognising in him the worthy 
representative of that long line of able men who have upheld the 
pre-eminent position attained by the Scottish schools of medicine 
in the middle of the last century, when the mantle of Boerhaave 
fell upon Monro and Cullen. 

The task of addressing this Association, always a difficult one, 
is not rendered easier when the meeting is held in a place which 
presents the rare combination of being at once an ancient seat of 
learning and a great centre of modern industry. Time will not 
permit me to refer to the distinguished men who in early days 
have left here their mark behind them ; and I regret it the mgre, 
as there is a growing tendency to exaggerate the value of later 
discoveries, and to underrate the achievements of those who have 
lived before us. Confining our attention to a period reaching 
back to little more than a century, it appears that during that 
time three new sciences arose, at least as far as any science can 
be said to have a distinct origin, in this city of Glasgow—Expe- 
rimental Chemistry, Political Economy, and Mechanical Enyi- 
neering. It is now conceded that Black laid the foundation of 
modern chemistry ; and no one has ever disputed the claims of 
Adam Smith and of Watt to have not only founded, but largely 
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built up the two great branches of knowledge with which their 
names will always be inseparably connected. It was here that 
Dr. Thomas Thomson established the first school of Practical 
Chemistry in Great Britain, and that Sir W. Hooker gave to the 
chair of Botany a European celebrity ; it was here that Graham 
discovered the law of gaseous diffusion and the properties of 

olybasic acids; it was here that Stenhouse and Anderson, 
Rankine and J. Thomson made some of their finest discoveries ; 
and it was hete that Sir William Thomson conducted his phy- 
sico-mathematical investigations, and invented those exquisite 
instruments, valuable alike for occan telegraphy and for scientific 
use, which are among the finest trophies of recent science. Nor 
must the names of Tennant, Mackintosh, Neilson, Walter 
Crum, Young, and Napier be omitted, who, with many others 
in this place, have made large and valuable additions to practical 
science, 

The safe return of the Challenger, after an absence of threc 
and a half years, is a subject of general congratulation. Qur 
knowledge of the varied forms of animal life, and of the reinains 
of animal life, which occur, it is now known, over large tracts of 
the bed of the ocean, is chiefly Cerived from the observations 
made in the Challenecr and in the previous deep-sea expeditions 
which were organised by Sir Wyville Thomson and Dr. Car- 
penter. The physical observations, and especially those on the 
temperature of the ocean, which were systematically conducted 
throughout the whole voyaye of the Challenger, have already 
supplied valuable data for the resolution of the preat question of 
ocean-currents, Upon this question, which has been discussed 
with singuJar ability, but under different aspects, by Dr. Car- 
ae and Mr, Croll, I cannot attempt here to enter ; nor will 

venture to forestall, by any crude analysis of my own, the nar- 
rative which ‘sir W. ‘Thomson has kindly undertaken to give of 
his own achievements and of those of his staff during their long 
scientific cruise. 

Another expedition, which has more than fulfilled the expec- 
tations of the public, is Lieut. Cameron’s remarkable journey 
across the continent of Africa, Jt is by such enterprises, happily 
conceived and ably executed, that we may hope at no distant day 
to see the Aral slave-dealer replaced by the legitimate trader, 
and the depressed populations of Africa gradually brought within 
the pale ot civilised life. 

From the North Volar Expedition no intelligence jas been 
received ; nor can we expect for sume time to hear whether it 
has succeeded in the crowning object of Arctic enterprise. [un 
the opmion of many, the results, scientific or other, to be gained 
by a full survey of the Arctic regions can never be of such value 
as to justify the risk and cost which must be incurred. Tut it 1s 
not by cold calculations of this hind that great discoveriés are 
made or great enterprises achieved. There is an inward and 
irrepressible impulse-- in individuals called a spirit of adventure, 

‘in nations a spirit of enterprise—which impels mankind forward 

| to explore every part of the world we inhabit, however inhos- 
pitable or difficult of access; and if the country claiming the 

| foremost place among maritime nations shrink from an under- 
taking because it is perilous, other countrics will not be slow to 
seize the post of honour. If it be possible for man to reach the 
poles of the earth, whether north or south, the feat must sooncr 
or late: be accomplished ; and the country of the successful ad- 
venturers will be thereby raised in the scale of nations, 

The passage of Venus over the sun’s ilisc is an event which 
cannot he passed over without notice, although many of the cir- 
cumstances connected with it have already become historical, It 
was (ov observe this rare astronomical phenomenon, on the occa- 
sion of its former occurrence in 1769, that Capt. Cook’s memo- 
rable voyage to the Pacific was undertaken, in the course of 
which he explored the coast of New South Wales, and added 
that great country to the possessions of the British Crown. 

As the transit of Venus gives the most exact method of calcu- 
lating the distance of the earth from the sun, extensive prepara- 
tions were made on the last occasion for observing it at selected 

stations—from Siberia in northern, to Kerguelen’s Land in 
southern latitudes. The great maritime powers vied with each 
other to turn the opportunity to the best account ; and Lord 
Lindsay had the spirit to equip, at his own expense, the most 
complete expedition which left the shores of this country. Some 
of the most valuable stations in southern latitudes were desert 
islands, rarely frce from mist or tempest, and without harbours 
or shelter of any kind. The landing of the instruments was in 
many cases attended with great difficulty and even personal risk. 
Photography lent its aid to record automatically the progress of 
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the transit; and M. Janssen contrived a revolving plate, by 
means of which from filty to sixty images of the edge of the sun! 
could be taken at short intervals during the critical periods of 
the phenomenon. 

The observations of M. Janssen at Nagasaki, in Japan, were ; 
of special interest. Looking through a violet-blue ylass he saw 
Venus, two or three minutes before the transit began, having the | 
appearance of a pale round spot near the edge of the sun, Im- t 
mediately after contact the segment of the planet’s disc, as seen 
on the face of the sun, formed with what remained of this spot a 
complete circle. The pale spot when first scen was, in short, a 
partial eclipse of the solar corona, which was thus proved.beyond 
dispute to be a luminous atmosphere surrounding the sun. Indi- 
cations were at the sare time obtained of the existence of an, 
atmosphere around Venus. 

The mean distance of the earth from the sun was long supposed 

to have been fixed within a very small limit of error at about , 
95,600,000 miles. The accuracy of this number had already 
been called in question on theorctical grounds by ]Tansen and 
Levenier, when Foucault, in 1802, decided the question by an 
experiment of extraordinary delicacy. Taking advantage of the * 
revolving-mirror, with which Wheatstone had some time before 
enriched the physical sciences, Foucault succeeded in measuring 
the absolute velocity of light in space by experiments on a beam 
of light, reflected backwards and forwards, within a tube little 
more than thirteen feet in length. Combining the result thus 
ob‘ained with what is called by astronomers the constant of 
aberration, Foucault calculated the distance of the earth from the 
sun, and found it to be one-thirtieth part, or about 3,000 000 
miles, less than the commonly received number. This conclu. 
sion has lately been confirmed by M. Cornu, from a new deter- 
mination he has made of the velocity of light according to the 
method of lizeau 5 and in complete accordance with these results 
are the investigations of Leverner, founded on a comparison with 
theory of the observed motions of the sun and of the planets 
Venus and Mars. It 1emains to be seen whether the recent 
chservations of the transit of Venus, when reduced, will be suffi- 
cienUy concordant to fix with even greater precision the true 
distance of the carth from the sun. 

In this brief reference to one of the finest results of modern 
scicice, I have mentioned a great name whose loss England has 
recently had to deplore, and im connection with it the name of 
an illustrious physicist whose premature death deprived Irance, 
a few years ago, of one of her brizhtest ornaments—Wheatstone 
and Foucault, ever to be remembered for their marvellous power 
of eliciting, ke Galileo and Newton, from familiar pheaomena 
the highest truths of nature! 

The discovery of IIuggins that some of the fixed stars are 
moving towards and others receding from our system, has been 
fully confirmed by a careful series of observations lately made by 
Mr. Christie in the Observatory of Greenwich. Mr. Huggins 
has not been able to discover any indications of a proper motion 
in the nebule ; but this may arise from the motion of translation 
being less than the method would discover. Few achievements ' 
in the history of science are more wonderful than the measure. ' 
ment of the proper motions of the fixed stars, from observing the 
relative position of two delicate lines of light in the field of the 
telescope. 

The observation of the American astronomer Young, that 
bright lines, corresponding to the ordinary lines of Fraunhofer 
revaised, may be seen in the lower strata of the solar atmosphere 
for a few moments during a total eclipse, has been confirmed by 
Mr. Stone, on the occasion of the total eclipse of the sun which 
occurred some time ago in South Africa, In the outer corona, 
or higher repions of the sun’s atmosphere, a single gieen line 
only was seen, the same which had been already described by 
Young. 

I can here refer only in general terms to the observations of 
Roscoe and Schuster on the absorption-bands of potassium and 
sodium, and to the investigations of Lockyer on the absorptive 
powers of metallic and metalloidal vapours at different. tempera- 
tures. From the vapour of calcium the latter has obtained two 
wholly distinct spectra, one belonging to a low, and the other to 
a high, temperature. Mr. Lockyer is also engaged on 2 new 
and gieatly extended map of the solar spectrum. 

Spectrum analysis has lately led to the discovery of a new me*a. 
—gallium—the fifth whose presence has been first indicated by 
that powerful agent. This discovery is due to M. Lecoq de 
Boisbaudran, already favourably known by a work on the appli- 
cation of the spectroscope to chemical analysis. 
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be Our knowledge of aerolites has of ate years been preatly in- 
creased ; and I cannot occupy a few moments of your time more 
usefully than by briefly referring to the subject. So recently as 
1860 the most remarkable meteoric fall on record, not even ex- 
cepting that of L’Aigle, occurred near the village of New Con- 
cord in Ohio. On aday when no thunder-clouds were visible, 
Joud sounds were heard resembling claps of thunder, followed 
by a large fall of meteoric stones, some of which were distinctly 
seen to strike the carth. One stone, above 50 pounds in weight, 
buried itself to the depth of 2 feet in the ground, and when duy 
out was found to be still warm. In 1872 another remarkable 
meteorite, at first seen as a brilliant star with a luminous train, 
burst near Orvinio in Italy, and six fliagments of it wese aftcr- 
wards collected. 

[solated masses of metallic iron, or rather of an alloy of iron and 
nickel, similar in composition and properties to the ion usually 
ditfused in meteuric stones, have been found here and there on 
the surface of the earth, some of large size, as one described 
by Pallas, which weighed about two-thiids of a ton, Of the 
meteoric origin of these masses of iron there is little room for 
doubt, although no recoid exists of their fall. Sir Edward 
Sabiue, whose life has been devoted with rare fidelity to the 
pursuit of science, and to whose untiring cfturts this Association 
larpcly owes the position it now occupics, was the pioncer of the 
newe: discoveries in meteorite science, Light and fitty years ogo 
he visited, with Capt, Ross, the northern shores of Batin’s Bay, 
and made the intcrestiug discovery that Uae hyife-blades used by 
the Esquimans in the vicinity of the Arctic highlands wate 
formed of mete ric hon, This observation was afterwards fully 
confined ; and seatlered blocks of mafeciic iron have teen 
found fram time to tuse areund Dafiin’s Bay. But it was not 
till 1870 thal the meteoric treasures of Lalttin’s Bay were truly 
Ciscoverrd., In that year Nordenskiold found, at a part of the 
shore difficult of approach oven m movetate weather, cnormous 
blochs of ametcoric non, the largest waehimg newly twenty tons, 
imbedded ma ridge of basaltic rock, The interest of this oh- 
servation is greatly enhanced Ly the cucumstance that these 
masses of mctcone iron, luke the basalt with which they are 
associated, do not belong to the present geological epoch, but 
must have fallen Jong befcre the actual arrangement of land and 
cea existed- cdurmy, in short, the middle Tutiary, or Mioceve 
period of Lyell. The metéone origin of these iron mastes from 
Ovifak lias been called in question by Lawrence Smith ; and it 
is no doubt possible that they may have been raised by upheaval 
from the interio: of the earth. 1] have, indecd, myself shown by 
a mapueto-chemical process, that metallic non, in partich . so 
fine that they bave never yet been actually seen, is cverywhere 
diffused through the Miocene basalt of Sleeve Mish, in Antiim, 
and may likewise be discovered by careful search in almost all 
igneous yond in awwany mictamorphic rocks. These observations 
have since becn verthed by Reuss in the case of the Bohemian 
basalts. Dat, as rcpards the native hon of Ovifak, the weight 
of evidence appears to be in favour of the conclusion, at which 
M. Daubice, after a careful discussion of the subject, has arrived 
—that it is ically of meteoric ongin, This Ovifak iron is also 
remarkable fiom containing a consid@able amount of carbon 
partly combined with the iron, partly diffused through the me- 
tallic mass in a foam resembling coke. In councetion with this 
subject, 1 must refer to the able and eshaustive memoiis of 
Maskelyne on the Busti and other acrolites, to the discovery of 
vanadium by R. Apjohn in a mcteoric iron, to the interesting 
observations of Sorby, and to the researches of Daubrde, 
Wohler, Lawrence Smith, Tschenmak, and others. 

The important services which the Kew Observatory has ren- 
dered to meteorology and to solar physics have been fully :ecog- 
nised ; and Mr, Gassiot has had the gratification of witnessing 
the final success of his long and noble effurts to place this ob- 
servatory upon a permanent footing. A physical obscervatury 
for somewhat similar objects, but on a larger scale, is in course 
of erection, under the guidance of M, Janssen, at Fontenay, in 
France, and others are springing up or already exist in Germany 
and Italy. It is earnestly to be hoped that this country will not 
lag behind in providing physical observatories on a scale worthy 
Of the nation and commensurate with the importance of the 
object. On this question I cannot do better than refer to the 
high authority of Dr. Balfour Stewart, and to the views he 
ee in his able address Jast year tu the Physical Section. 
ihe Weather <er=phy, or the reporting by telegraph the state of 
of the probabi selected stations to a central office, so that notice 

pra hae L € approach of storms may be given to the sea- 
ports, “come in this country an organised system ; and con- 


sidering the little progress meteorology has made as a science, 
the results may be cunsidered to be on the whole satisfactory. 
Of the warnings issued of late ycars, four out of five were justi- 
fied by the occurrence of gales or strong winds. Few storms 
occurred for which no wainmgs had been given; but unfortu- 
nately amony these were some of the heaviest gales of the period, 
The stations from which daily reports are sent to the meteoro- 
logical office in J.ondon embrace the whole coast of Western 
Europe, including the Shetland Isles, It appears that atmo- 
spheric disturbances seldom cross the Atlantic without being 
greatly altered in character, and that the origin of most of our 
storms lies eastward of the longitude of Newfoundland, 

As rezards the velocity of the wind, the cup-anemometer of 
Dr. Robinson has fully realised the expectations of its discoverer + 
and the venerable astronomer of Armagh has been engaged during 
the past suminer, with all the ardour of youth, in a coutse of 
labouious experiments to determine the constants of his instru. 
ment. From seven years’ observations at the Observatory of 
Armagh, he has found that the mean velocity of the wind is 
greatest in the $8.5. W. octant, and least in the opposite one, and 
that the amount of wind attains a maximum in Januay, after 
which it steadily deercases, wilh one slight exception, till Jury, 
augmenting again till the end of the year. 

Passiug to the subject of electricity, 1t is with pleasure that I 
have to announce the failure of a recent attempt to deprive 
Ocrstedt of his preat discovery. It is gratifying thus to find hiyh 
reputations vindicated, and names which all men love to honour 
transmitted with undiminished lustre tu posterity. Ata former 
mecung of this Association, remarkable for an unusual atteud- 
ance Of distingnished foreigners, the central figure was Ocistedt. 
On that occamon Sir John Perschelin plowing Janguape com- 
pared Oerstedt’s discovery to the blessed dew of heaven which 
only the mastermind could draw down, but which it was for othcs 
10 turn to account and use for the fertilisation of the earth. To 
Fiinklin, Volta, Coulomh, Oerstedt, Ampere, Faraday, Secheck, 
and Ohm ate due the fundamental discoveries of modern electri- 
city- -a science whose applications in Davy’s hands Jed to grander 
results than alchemist ever dreamed of, and in the hands of 
others (among whom Wheatstone, Morse, and Thomson occupy 
the foremost place) to the marvels of the electric telegraph. 
When we proceed from the actual phenomena of electricity to the 


| molecular conditions upon which those phenomena depend, we 


are confrontud with questions as recoudite as auy with which the 
j besicist has had to deal, but towards the solution of which the 
rescarches of Faraday have contributed the most precious mate- 
vial, The theory of electuical and magnetic action occupied 
furmenly the powerful inin ts of Poi son, Green, and Gauss ; and 
arvong the living it wal surcly not be invidious to cite the names 
of Weber, Helmholtz, Thomson, and Clerk Maxwell. The work: 
of the latter on clectiicity is an originel essay worth; in every 
way of the great reputation and of the clear and far-sceing intellect 
of its author. 

Among recent investigations T must refer to Prof. Tait’s dis- 
covery of consecutive neutral pomts in certain thermo-clectric 
junctions, fur which he was lately awarded the Keith prize. 
‘This discovery has been the result of an elaborate investigation 
of the properties of thermo-clectric cients, and is specially 
interesting in reference to the theory of dynamical electricity. 
Nor can [ omit to mention the very intcresting and origyual 
experiments of Dr. Kerr on the dielectric state, from which it 
appeas that when clectucity of high iension is passed through 
dielectrics, a change of motccular arrangement occurs, slowly in 
the case of solids, quickly in the case of liquids, and that the 
Innes of electiic force are in some cases lines of compression, in 
other cases lines of extension. 

Of the many discoveries m physical science due to Sir William 
Grove, the earliest and not the least important is the battery 
which bears his name, and is to this day the most powerful of all 
volta.c arrangements ; but with a Grove’s battery of 50 or even’ 
100 cells in vigurous action, the spark wil] not pass through any 
appreciable distance of cold air, By using a very large numbers 
of cells, carefully insulated and charged with water, Mr. Gassiot) 
succeeded in obtaining a short spark through air; and lately De 
La Rue and Muller have constructed a large chloride of silver 
battery giving freely sparks through cold air, which, when a: 
column of pure water is mterposed in the circuit, accurately 
resemble those of the common electrical machine. The length 
of the spark increasing nearly as the square of the number of 
cells, it has been calculated that with 100,000 elements of this 
battery the discharge should take place through a distance of no 


less than eight feet 1 air. 
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In the solar beam we have an agent of surpassing power, the 
investigation of whose properties by Newton forms an epoch in 
the history of experimental science scarcely less important than 
the discovery of the law of gravitation in the history of physical 
astronomy. Three actions characterise the solar beam, or, 
indeed, more or less that of any luminous body—the heating, the 
physiological, and the chemica]. In the ordinary solar beam we 
can modify the relative amount of these actions by passing it 
through different media, and we can thus have luminous rays 
with little heating or little chemical action. In the case of the 
moon’s rays it required the highest shill on the part of Lord 

; Rosse, even with all the resources of the observatory of 
| Parsonstown, to investigate their heating propertics, and to 
_ Show that the surface of our satcllite facing the earth passes, 
‘during every lunation, through a greater range of teinpera- 
| ture than the difference between the freezing- and boiling-points 
| of water. 

But if, instead of taking an ordinary ray of light, we analyse 
it as Newton did by the prism, and isolate a very fine line of the 
spectrum (theoretically a line of infinite tenuity), that is to say, 
if we take a ray of delinite refrangibility, it will be found impos- 
s ble, by screens or otherwise, to aller its properties. It was his 
clear perception of the truth of this principle that led Stokes 
to his great discovery of the cause of epipolic dispersion, 
in which he showed that many bodies had the power of absurb- 
ing dak rays of high refrangibility and of emitting them as 

‘Juminous rays of lower refrangibility—of absorbing, in short, 
darkness and of emitting it as ght. It is not, indeed, an easy 
matter in all cascs to say whether a given cffect is due to the 
action of heat or light ; and the question which of these forces 
is the efficient agent in causing the motion of the tiny discs in 
Crookes’s radiometer has given nse to a good deal of discussion. 
‘The answer to this question involves the same principles as those 
Jby which the image traced on the daguerreotype plate, or the 
‘decomposition of carbonic acid by the leaves of plants, is refered 
to the action of light and not of heat ; and applying these prin- 

‘ciples to the expcriments made with the radiometer, the weight 
of evidence appears to be in favour of the view that the repulsion 
of the blackened surfaces of the discs is due to a thermal reaction 
occurring in a highly rarefied medium. I have myself had the 
pleasure of witnessing many of Mr. Crookes’s experiments, and I 
cannot sufficiently express my admiration of the care and shill 
with which he has pursued this investigation, The remarkable 
repulsions he has observed in the most perfect vacua hitherto 
attained are interesting, not only as having Icd to the construc- 
tion of a beautiful instrument, but as being likely, when the 
subject is fully investigated, to give valuable data for the theory 
of molecular actions. 

A singular property of light, discovered a short time ago by 
Mr. Willoughby Smith, is its power of diminishing the electrical 
‘resistance of the element selenium. This property has been 
ascertained to helong chiefly to the luminous rays on the red 
} side of the spectrum, being ncarly absent in the violet or more 
| refrangilble rays and also in heat-rays of low refrangiility. The 
' recent experiments of Prof. W. G. Adams have fully established 
| the accuracy of the remarkable observation, first made by Lord 
Rosse, that the action appeared to vary inversely as the simple 

" distance of the illuminating source. 

Switzerland sent, some years ago, as its representative to this 
country, the celebrated De la Rive, whose scientific life formed 
lately the subject of an eloquent e/ege from the pen of M. Lumas, 
On this occasion we have to welcome, in General Menabrea, a 
distinguished representative both of the hingdom of Italy and of 
Italian science. His great work on the determination of the 
pressures and tensions in an elastic system is of too abstruse a 
character to be discussed in this address; but the principle it 

i contains may be briefly stated in the following words :—‘“* When 
any elastic system places itself in equilibrium under the action of 
external forces, the work developed by the internal forces is a 
minimum.” General Menabrea has, however, other and special 
claims upon us here, as the friend to whom Babbage extrusted 
the a we a a at -11 afl. eee oat Vee med” Ee 
ana. 
which __ : Sha en ae 
later life, The latest development of this conception is to be 
found in the mechanical integrator of Prof. J. ‘Thomson, in which 
motion is transmit ed, according to a new kinematic principle, 
from a disk or cone to a cylinder through the intervention of a 
loose ball, and in Sir W. Thomson’s machine for the mechanical 
integration of differential equations of the second order. In the 
exquisite tidal machine of the latter we have an instrument by 
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means of which the height of the tide at a given port can be 
accurately predicted for all times of the day and night. 

The attraction-meter of Siemens 1s an instrument of great ‘ 
delicacy for measuring horizontal attractions, which it is proposed 
to use for recording the attractive influences of thesun and moon, 
upon which the tides depend. The bathometer of the same able 
physicist is another remarhable instrument, in which the constant 
force of a spring is opposed to the variable pressure of a column 
of mercury. By an easy observation of the hathometer on ship- 
board, the depth of the sea may be approximately ascertained : 
without the use of a sounding-line. 

The Loan Exhibition of Apparatus at Kensington has been a 
complete success, and cannot fail to be useful both in extending 
a knowledge of scientific subjects and in promoting scientific 
research throughout the country. Unique incharacter, but most 
interesting and instructive, this exhibition will, it is to be hoped, 
be the precursor of a permanent museum of scientific objects, 
which, like the present exhibition, shall be a record of old ag 
well as a representation of new inventions. 

Tt is often dificult to draw a distinct line of separation between 
the physical and chemical sciences; and it is perhaps doubtful 
whether the division is not really an artificial one. ‘The chemist 
cannot, indeed, make any Jarge advance without having to deal 
with physical principles ; and itis to Boyle, Dalton, Gay-Lussac, 
and Graham that we owe the discovery of the mechanical laws 
which govern the properties of gases and vapours. Some of 
these Jaws have of late been made the subject of searching 
inquiry, which has fully confirmed their accuracy, when the 
body under examination approaches to what has not inaptly 
heen designated the ideal giseous state. But when gases are 
examined under varied conditions of pressure and temperature, 
it is found that these laws are only particular cascs of more 
gencral laws, and that the laws of the gaseous state, as 1t exists 
in nature, although they may be enunciated in a precise and 
defmite form, ae very different from the simple expressions 
which apyly to the ideal condition. The new laws become 
in the turn inapplicable when from the gaseous state proper 
we pass to those intermediate conditions which, it has been 
shown, link with unbroken continuity the gaseous and liquid 
states. AS we approach the liguid state, or even when we reach 
it, the problem becomes more complicated ; but its solution even 
in these cases will, it may confidently be expected, yield to the 
powerlul mcans of investigation we now possess. 

Aniong the more important researches made of late in physical 
chemistry, I may mention those of I. Weber on the specific heat 
of carbon and the allied elements, of Berthelot on thermo-che- 
mistry, of Bunsen on spectrum analysis, of Wullner on the band- 
and line-spectra of the gases, and of Guthrie on the chryo- 
hydrates. 

Cosmical chemistry is a science of yesterday; and yet it 
already abounds in facts of the highest interest. Ilydrogen, 
which, if the absolute zcro of the physicist does not bar the way, 
we may hope yet to sce inthe metallic form, appears to be every- 
where present In the universe, It exists in enormous quantity in 
the solar atmosphere, and it bas been discovered in the atmo- 
spheres of the fixed stars. It is present, and is the only hnown 
element of whose presence we are certain, in those vast sheets of 
ignited gas of which the nebula proper are composed. Nitrogen 
is also widely diffused among the stellar bodies, and carbon has 
been discovered in more than one of the comets. On the other 
hand, a prominent line in the spectrum of the Aurora Lorealis 
has not been identified with that of any known element ; and 


| the question may be asked: -Does a new clement, ina highly 


rarefied state, exist in the upper regions of our atmosphere ? or 
are we, with Angstrom, to attuibute this line to a fluorescent or 
phosphorescent light produced by the clectrical discharge to 
which the aurora 1s due? This question awaits further obscr- 
vations before it can be definitcly settled, as does also that of the 
source of the rematkable green line which is everywhere con- 
spicuous in the solar corona. 

I must here pause for a moment to pay a passing tribute to the 
memory of Angstrom, whose great work on the solar spectrum 
will always remain as one of the finest monuments of the science 
of our period. The influence, indeed, which the labours of 
Angstiom and of Kirchhoff have exerted on the most interesting 
portion of later physics can scarcely be exaggerated ; and it may 
be truly said that there are few men whose loss will be longer 
felt or more deeply deplored than that of the illustrious astro- 
nomer of Upsala. : 

I cannot pursue this subject further, nor refer to the other 
terrestrial elements which are present in the solar and stellar 
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atmospheres. Among the many elements that make up the 
ordinary acrolite, not one has been discovered which does not 
occur upon this earth, On the whole, we arrive at the grand 
conclusion that this mighty universe is chiefly built up of the 
same materials as the globe we inhabit. 

In the application of science to the useful purposes of life, 
chemistry and mechanics have run an honourable race. It was 
in the valley of the Clyde that the chief industry of this country 
reccived, within the memory of many here present, an extra- 
ordinary impulse from the application by Neilson of the hot 
blast to the smelting of iron. The Bessemer stecl process and 
the regencrative furnace of Siemens are later applications of high 
scientific principles to the same industry. But there is ample 
work yet to be done. ‘The fuel consumed in the manufacture of 
iron-~as, indeed, in every furnace where coal is used—is greatly 
in excess of what theory indicates ; and the clouds of smoke 
which darken the atmosphere of our manufacturing towns, and 
even of whole districts of country, are a clear indication of the 
waste, but only of a small portion of the waste, arising from 
imperfect combustion. The depressing effect of this atmosphere 
upon the working population can scarcely be ovenated. Their 
pale—I had almost siid etiolated—faces aie a sure indication of 
the absence of the vivifying influence of the solar rays, so essential 
to the maintenance of vigorous health. The chemist can furnish 
a simple test of this state of the atmosphere in the absence of 
ozone—the active form of oxygen--from the air of our large 
towns. At some future day the efforts of science to isolate, by 
a cheap and available process, the oxygen of the air for industrial 
pur) oses may be 1cwarded with success. The effect of such a 
discovery would Le to reduce the consumption of fuel to a frac- 
tional part of its present amount; and although the carbonic acid 
would remain, the smoke and carbonic oxide would disappear. 
Dut an abundant supply of pure oxygen is not now within our 
reach ; and in the meantime may I venture to sugvest that im 
many localities the waste products of the furnace might be canied 
off to a distance from the busy human hive by a few houvontal 
flues of large dimensions, terminating in lofty chimneys on a 
hill side or distant plain? A system of this kind has long been 
employed at the mercurial mines of Idria, and in other smelting- 
works where noaious vapours are disengaged. With a little care 
in the arrangements the smoke would be wholly deposited, as 
fluc dust or soot, in the horizontal galleries, and would be avail- 
able for the use of the agriculturist. 

The future historian of organic chemistry will have to record 
a succession of beneficent triumphs, in which the cfforts of 
scicnce have Jed to results of the highest value to the well-being 
of man. The discovery of quinine has probably saved more 
human life, with the eaception of that of vaccination, than any 
discovery of any age; and he who succeeds in devisuy an arti- 
ficial method of preparing it will be truly a benefactor of the 
race. Not the least valuable, as it has Leen one of the most 
successful, of the works ‘of our Government in India has been 
the planting of the cinchona-tice on the slupes of the LTunalaya. 
As artificial methods are discovered, one by one, of preparing 
the proximate principles of the useful dyes, a temporary derange- 
ment of irdustry occuis, but in the end the waste materials 
of our manufactures sct free large portions of the soil for the 
production of human food. 
» The ravayres of insects have ever been the terror of the agri- 
culturist, and the injury they inflict is often incalculable. An 
enemy of this class, canied over from America, threatened lately 
with ruin some of the finest vine districts in the south of France. 
The occasion has called forth a chemist of high renown ; and in 
a classical memoi recently published, M. Dumas appears tu have 
1csolved the difficult problem. lis method, although imme- 
diately applied to the 7Zyd/eaera of the vine, is a general one, 
and will no doubt be found serviceable in other cases. In the 


apterous state the /’2;/oxera attacks the roots of the plant; and , 


the most efficacious method hitherto known of destroying it has 
been to inundate the vineyard. After a long and patient investi- 
Ration, M. Dumas has discovered that the sulphocarbonate of 


" botassium, in dilute solution, fulfils every condition required from 


1 insecticide, destroying the insect without injuring the plant. 
.¢ process requires time and patience ; but the trials in the 
vineyard have fully confirmed the experiments of the laboratory. 
€ application of artificial cold to practical purposes is rapidly 
extending ; and, with the improvement of the ice machine, the 
influence of this agent upon our supply of animal food from 
distant countries will undoubtedly be immense. The ice machine 
is already employed in paraffin-works and in large breweries ; 
and the curing or saltirg of meat is now largely conducted in 
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vast chambers, Taaintained throughout the summer at a constant 
temperature by a thick covering of ice. 

T have now completed this brief review, rendered difficult by 
the abundance, not by the lack of materials, Even confining our 
attention to the few branches of science upon which I have 
ventured to touch, and omitting altogether the whole range of 
pure chemistry, it is with regret (hat T find myself constrained to 
make only a simple reference to the important work of Cayley on 
the Mathematical Theory of Isomers, and to elaborate memoirs 
which have recently appeared in Germany on the reflection of 
heat- and light-rays, and on the specific heat and conducting- 
power of gases for heat, by Knoblauch, 1. Wiedemann, Winkel- 
mann, and Buff, 

The decline of science in England formed the theme, fifty 

years ago, of an elaborate essay by Babbage ; but the brilliant 
discovenes of Faraday soon after wiped off the reproach. twill 
not venture to say the alarm which has lately arisen, here and 
elscwhere, on the same sulyect will prove to be equally ground- 
less, The duration of every great outburst of human activity, 
whether in art, in lilerature, or un science, has always been short, 
aud experimental science has made gigantic advames during 
the last three centuries. The evidence of any great failure is 
nut, however, very manifest, at least in the physical sciences. 
The jownal of Pogyendoiff, which has long been a futhful 
record of the progress of physical research throughout the world, 
shows no sipn of flagging ; and the Jubelbind by which Germany 
eclebiated the fiftieth year of Popggenduilf’s invaluable services 
ras at the same time an ovation to a sctentific veteran who has 
pethaps done more than any man hving to encourage the highest 
forms of research, and a proof that in Northern Europe the phy- 
sical sciences continue to be ably and actively cultivated. [fin 
chemistry the case is somewhat weaker, the explanation, at least 
in this country, is chicfly to be found in the demand on the part 
of the public for professional aid from many of our ablest 
chemists. 

but whatever view be taken of the actual condition of 
scientific research, there can be no doubt that it is buth the 
duty and the interest of the county to encourage a pursuil so 
ennobling in itself, and faught with such important consequences 
tu the well-being of the community. Nor js there any question 
in which this Association, whose special aim is the advancement 
of science, can take a deeper interest. “The public mind has also 
been awakened to its importance, and is prey ared to aid in 
canying out any proposal which offers a reasonable prospect of 
advantage. 

In its recent phase the question of scientific research has been 
mixed up with contemplated changes in the great Universities of 
Knyland, and particularly in the Univerzity of Oxford. The 
nusional interests involved on all sides are immense, and a false 
step once tiken may be irretrievable. It is with diffidence that 
T now refer to the subject, even after having given tu it the most 
anxious and careful considcration. 

As regards the higher mathematics, their cultivation has hitherto 
been chiefly confined to the Universities of Cambridge and Dublin, 
and two preat mathematical schools wil] probably be sufh- 
cicnt for the kingdom. The case of the physical and natural 
sciences is different, and they ought to be cultivated in the 
Jaigest and widest sense at every complete university. Nor, in 
applying this remark to the English Universities, must we forget 
that if Cambridge was the alma mater of Newton and Cavendish, 
Oxford gave birth to the Royal Suciety, Tic ancient renown of 
Oxford will surely not suffer, while her material position cannot 
fail to be strengthened, by the capansion of scientific studies and 
the cncouragement of scientific research within her walls. Nor 
ought such a proposal to be regarded as in any way hostile to 
the literary studies, and especially to the ancient classical studies, 
which have always been so carefully cherished at Oxford. If, 
indeed, there were any such risk, few would hesitate to exclaim 
—lIect science shift elsewhere for herself, and let literature and 
philosophy find shelter in Oxford! But there is no ground for 
any such anxiety. Literature and science, philosophy and art, 
when properly cultivated, far from opposing, will mutualy aid 
one another, There will be ample room for all, and by judicious 
arrangements all may receive the attention they deserve. 

A University, or Studium Generale, ought to embrace in its 
arranvements the whole circle of studies which involve the 
material interests of society, as well as those which cultivate 
intellectual refinement. ‘The industries of the country should 
look to the universities for the development of the principles of 
applied as well as of abstract science; and in this respect no 
institutions have ever had so grand a possessior, within easy 
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reach as have the universities of England'at this conjuncture, if 
only they have the cowage to seize it. With thcir historic repu- 
tation, their collegiate endowments, their commanding influence, 
Oxford and Cambridge should continue to be a!) that they now 
are; but they should, moreover, attract to their lecture-halls and 
working cabinets students iu large numbers preparing for the 
higher industrial pursuits of the country. ‘Ihe preat physical 
laboratory in Cambridge, founded and equipped by the noble 
representative of the IJouse of Cavendish, has in this respect a 
peculiar significance, and is an insportant step in the direction T 
have indicated. But a small number only of those for whom 
this temple of science is designed are now to be found in Cam- 
lridge. It remains for the University to perform its part, and 
to widen its portals so that the nation at large may reap the 
advantage of this well-timed foundation. 

If the Universities, in accurdance with the spirit of their 
statutes, or at leist of ancient usage, would demand from the 
candidates for some of the higher d grees proof of original 
powers of investigation, they would give an important stimulus 
to the cultivation of science. ‘The example of many continental 
universiucs, aud among others of the venerable University of 
Leyden, may here be mentioned “Two proof essays recently 
written for the degree of Doctor of Science in Leyden, one by 
Van der Waal,, the other by ].orenz, ae works of unusual merit ; 
and another pupil of Professor Kyke is now engaged in an 
elaborate expertmental research as a qualification for the same 
depree, 

The endowment of a body of scientilic men devoted ex- 
clusively to original research, without the duty of teaching or 
other occupation, has ot late been strongly advocated in this 
country; and M. Wiemy ha, given the wegvht of his high 
authority to a somewhat similar proposal for the encouracement 
of reseaich in France. I will not attempt to discuss the subyce 
as a national question, the more sv as after having given the 
proposal the most carcful consideration in iy power, and tured 
it round on every side, I have failed to discover how it could be 
worked so as to secure the end in view. 

But whatever may be said in favour of the endowment of pure 
reseaich as a national question, the Umiversitics ought surely 
never to be asked to give their aid fo a measme which would 
separate the higher inteHects of the country from the flower ¢ f 
its youth, It is only through the influence of original minds that 
any great or enduting impression can be produced on the hopeful 
student. Without orginal power, and the habit of exercising at, 
you may have an able instructur, but you cannot have a great 
teacher, vo man can be eapected to train others in hibits of 
observation and thought he has never acquired himself. In every 
age of the world the vreat schools of learning have, as in Athens 
of old, gathered around great and original minds, and never 
more conspicuously than in the modern schools of chemistry, 
which reflected the genius of Liebig, Wohler, bunsen, and 
Ilofmann, ‘These schools have been nurseries of original research 
as well as models of scientific teaching: and studems attracted 
to them from all countries became enthusiastically devoted to 
science, while they learned its methods from example cven mere 
than from precept. Will any one have the courage to assert 
that organic chemistry, with its many applications to the uses 
of mankind, would have made in a few short years the marvellous 
strides it has done, if Science, now as in imedivval times, had 
pursued her work in strict seclusion, 


Semota ab nostris rebus, seiunctaque lone 
Jpsa suts pollens opibus, nil indiga nostri? 


But while the Universities ought not to apply their resources 
in support of a measure which would render their teaching 
ineffective, and would at the same time diy up the springs of 
intellectual growth, they ought to admit freely to university 
positions men of high repute from other universities, and even 
without academic qualifications. An honorary degree does not 
necessarily imply a university education; but if it have any 
meaging at all, it implies that he who has obtained it is at least 
ona level with the ordinary graduate, and should be eligible to 
university positions of the highest trust. 

Not less important would it be for the encouragement of 
learning throughout the country that the English Universities, 
remembering that they were founded for the same objects, and 
derive their authority from a common source, should Le prepared 
to recognise the ancient Universities of Scotland as freely as they 
have always recognised the Elizabethan University of Dublin. 
Such a measure would invigorate the whole university system of 
the country*more than any other I can think of. It would lead 
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to the strengthening of the literary element in the northern, and 
of the practical element in the southern Universities, and it would 
bring the hichest teaching of the country everywhere more fully 
into harmony with the requirements of the times in which we 
live. Asan indirect result, it could not fail to give a powerful 
unpulse to literary pursiits as well a3 to scientific investigations. 
Professors woul be piomoted from smaller positions in one 
university to higher positions in another, after they had given 
proofs of industry ant ability; and stagnation, hurtful alike to 
professorial and professional lite, would be effectu lly prevented. 
If this union were established among the old Universities, and 
if at the same time a new Unnersity (as T myseif ten years azo 
eainestly proposed) were founded on sound principles amidst 
the great populations of Lancashite and Yorkshire, the uni- 
versity system of the country weuld gradually receive a large 
and useful eatension, and, widiour losing any of its present 
valuable charactcristics, would become more intimately related 
than hitherto with those gieat industiics upon which maiuly 
depend the strength and wealth of the nation, 

It may perhaps apnear to miny a puradoxical assertion to 
maintain thac the industries of ths country should look to the 
calm and serene revions of Oxford and Cambridge for help in 
the troublous times of which we have now a sharp and severe 
note of warnings. But [have not spoken on light prounds, nor 
without due consideration, If Creat Biitain 1s to retain. the 
commanding position she has vo lone occupicd in skilled manus 
facture, the easy ways which (owins putly to the high qualities 
of hee people, partly to the advantages of her insular position 
and inineral wealth) have sufficed for the past, will not be found 
to suffice for the future. The Inghest: training which can be 
brought to boar on practical science will be imperatively required ; 
and it will be a fatal p Trey if that training is to be souwht for in 
foram lands because it ciumnot be obtamed at home. The 
count-y which depends unduly on the stranger for the education 
of its skilled men, or vezlects in its hichest places this prunary 
duty, nay expect to find the demand for such shill eradually 
pass away, amd along with at the industry for which it was 
wante 1. | do not clan for scientthic education more than it will 
accomplish, nor can it ever replace the after-training of the work- 
shop or factory, Rare and powerful winds have. it is true, often 
been independnt of it; but high education always pives an 
cnormous advantage to the country where it prevail. Let no 
one suppose [am now refciring to elementary tostraction, and 
much les to the active work which is going on everywhere around 
Us, IN preparing for examinations of all kinds. These things are 
all very uscful in thei way ; but it is not by them alone that the 
practical arts are to be sustained in the country. It is by edu- 
cation in its highest sense, based on a broad scientific foundation, 
and leading to the application of science to practical purposes— 
in ilself one of the noblest pursuits of the human mind -—that this 
result i to be reached. ‘That cducation of this kind can be 
most effectively given in a university, or in an institution hke the 
Polytechnic School of Aurich, which differs from the scientific 
side of a university only im namic, and to a large extent supple- 
ments the teaching of an actual university, L am firmly con- 
vinced ; and for this reason,- among others, I have always 
deemed the establishment ui this country of M\amining Boards 
with the power of granting degrees, but with none of the higher 
and more important functions of a university, to have been a 
measure of questionable utility. It is to Oxford and Cambridge, 
widely extended as they can readily be, that the country should 
chiefly look for the development of practical science ; they have 
abundant resources jor the ta:k; and if they wish to secure and 
strengthen their lofty position, they can do it in no way so 
effectually as by showing that in a green old aye they preserve 
the vigour and elasticity of youth. 

If any are disposed to think that I have been canying this 
meeting into dream-land, let them pause and listen to the result 
of simular efforts to those I have been advocating, undertaken 
by a neighbouring country when on the verge of ruin, and 
steadily pursued by the same country in the climax of its pros- 
perity. ‘‘ The University of Beilin,” to use the words of Hof- 
mann, “like her sister of Bonn, is a creation of our century. 
It was founded in the year 1810, at a period when the pressure! 
of foreign domination weighed almost insupportably on Prussia ; 
and it will ever remain significant of the direction of the German 
mind that the great men of that time should have hoped to de- | 
velop, by high intellectual training, the forces necessary for the 
regeneration of their country.” It is not for me, especially in 
this place, to dwell upon the great strides which Northern Ger- 
many has made of late years in some of the largest branches of 
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industry, and particularly in those which give a free scope for 
the application of scientific skill, ‘ Let us not suppose, says 
My Wurtz .n his recent report on Artificial Dyes, ‘that the 
distance is so great between theory and its industrial applications. 
This report would have been written in vain, if it had not 
brought clearly into view the immense influcnce of pure science 
upon the progress of industry, [f unfortunately the sacred flame 
ot science should burn dimly or be extinguished, the practical 
arts would soon fall into rapid decay. The outlay which is in- 
curred by any country for the promotion of science and of high 
instruction will yield a certain return ; and (4. rmany has not had 
lony to wait for the ingathering of the fruits of her far-sighted 
policy. Thirty or forty years ago, industry could scarcely be 
said to exist there; it is now widely spread and successful.” As 
an illustration of the truth of these remarks, I may refer to the 
newest of Eurupean industries, but one which in a short space 
of time has attained considerable magnitude. It appears (and I 
make the statement on the authority of M. Wurtz) that the arti 
ficial dyes produced last year in Germany excecded in value those 
of all,the rest of HMurope, including England and France. Yet Ger- 
many has no special advantage for this manufacture except the 
traming of her practical chemists, We are not, it Is true, to 
attach undue importance to a single case; but the rapid growth 
of other and larger industries pomts in the same direction, and 
will, I trust, secure some consideration for the suggestions I have 
ventured to make. 

The intimate relations which exist between abstract science 
and its applications to the uses of lite have always been kept 
steadily in view by this Association, and the valuable Reports, 
which are a monument to the industry and zeal of its members, 
embrace every part of the domain of science. It is with the 
greater cunfidence, therefore, that I have ventured to suggest 
from this chair tiat no partition wall should anywhere be ratsed 
up between pure and applicd science. 

The same sentiment animates our vigorous ally, the French 
Association for the Advancement of Science, which, rivalling, 
as it already docs, this Association in the high scientific 
character of its proceedings, bids fair in a few years to call 
forth the same interest in science and its results, throughout 
the great provincial towns of France, which the British Asso- 
ciation may justly claim to have already effected in this country. 
No better proof cum Le given of the wide base upon which the 
French Association rests than the fact that it was presided 
over last year by an able representative of commerce and 
industry, and this year by one who has long held an exalted 
position in the woid of science, and has now the rare dis- 
tinction of represeuting: in her historic Acadeiies the literature 
as well as the science of Fiance. 

Whatever be the result of our efforts to advance science and 
industry, it requires no gift of prophecy to declare that the 
boundless resources which the supreme Author and Upholder of 
the Universe has provided for the use of man will, as time rolls 
on, be more and more fully applied to the improvement of the 
physical, and, through the improvement of the physical, to the 
elevation of the moral condition of the human fanuly. Uuless, 
however, the history of the future of our race be wholly at va- 
riance with the history of the past, the progress of mankind will 
be marked by alternate periods of activity and repose ; nor will 

,it be the work of any one nation or of any one race. To the erec- 
tion of the edifice of civilised life, as it now exists, al] the hivher 
races of the world have contributed ; and if the balance were 

accurately struck, the claims of Asia for her portion of the worh 
would be immense, and those of northern Africa not insignifi- 
cant. Steam-power has of late years produced greater changes 
than probably ever occurred before in so short a time. Bul 
the resources of nature are not confined to steam, nor to the 
, combustion of cual, The steady water-wheel and the rapid tur- 
: bine are more perfect machines than the stationary steam-engine ; 
and glacier-fed rivers with natural reservuirs, if fully turned to 
account, would supply an unlimited and nearly constant source 
of power, depending solely for its continuance upon solar heat. 

3ul_no immediate dislocation of industry is to be feared, al- 
eet the turbine is already at work on the Rhine and the 

‘none. In the struggle to maintain their high position in 

science and its applications, the countrymen of Newton and 

Watt will have no pround for alarm so long as they hold 

fast to their old traditions, and remember that the greatest 
nations have fallen when they relaxed in those habits of 


intelligent and steady industry upon which all permanent success 
depends, 
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SECTION C, 
GFOLOGY, 
OPENING ADDRESS RY PRov. J. Younc, M.D., F.G.S., 

PRESIDENT OF LUE SECTION, 

When the British Association met in Glasgow twenty-one 
years ago, Sir Roderick Murchison yroaided over Section C 
and was surrounded by a brilliant company, whose names now 
historical, were even then familiar for their accuracy of Gbserva: 
tion, for philosophic generalisation, and for the eloquence with 
which their science was clothed in words that charmed while 
they instructed. Lyell, Hugh Muler, Sedgwick, Jukes, Smith 
of Jordan Hill, Thomas Graham, Agassiz, Site, Leonard 
Horner, John Phillips, Robert Chambers, If, Db. Rogers 
Charles Maclaren, Sic W. Logan, The list is a heavy one even 
for twenty-one years, and the changed circumstances will Le 
fully realised by Nicol, Harkness, Egerton, Darwin, Ramsay, 
and others when they find Murchison’s place occuyned by one 
who holds it rather by the courtesy of the Council to the Insti- 
tution in which we aie assembled than by any claim he has to 
the honour, 

It would be out of place for me to do more than tefer to the 
geological advantages which have given to Glasgow its com- 
mercial greatness. In the Handbook prepared at the instance 
of the Local Committee will be found gathered together all the 
positive knowledye we possess regarding the mineralogy, strati- 
graphy, and paleontology of the west of Scotland. The speci- 
mens themselves are exhibited in the Hunterian Museum and 
in the Corporation Galleties ; and J take it upon me to say the 
Glasgow geologists are ay ready as ever to assist the investigations 
of students in special departments with all the material which 
richly fossiliferous strata yield and the careful shill of assiduous 
collectors can secure. 

Thus relieved from entering into local details, I would ask 
your attention for a short while to some of the difficulties which 
a teacher experiences in,summari.ing the principles of geology 
for his students. 

T may be pardoned for reminding you that as yet there are in 
Scotland only two specially endowed teachers of geology. In 
the Universities, that science for which Scotsmen had done so 
much received only the odd hours spared from zoology. In 
1607 the two courses were separated in Glasgow ; in 1870 Sir 
R. J. Murchison founded the Chair of Geology in Edinburgh ; 
in is76 Mr. Lonyman Gillespie endowed a Lectureship on 
Geology in Glasgow, not separating it from zoology, but rather 
destiny the two to remain associated, while means were pro- 
vided for tutoiial instruction in the elementary work of the class. 
When next the Association mects in Glasgow, L hope that the 
services which science has rendered to mining and imetallurgy 
may have been recognised by those who have reaped the benefit. 
During the eflurts of years to obtain provision for systematic 
teaching in mining and metallurpy, practical and scicntific have 
always been set in opposition by those whom I addressed. In 
another twenty years it may have become apparent that it is 
pessible for a man to be both practical and scientific, and that 
the combination is most conducive to economy. 

Gcology occupies the anomalous position of being a science 
without a special termmology—a position largely the result of 
its history, but to some extent inherent in its subject-matter. 
Treated of by IIutton and Playfair and their opponents in the 
ordinary language of conversation, current phrases were adopted 
into science not so much acquiring special meanings as adding 
new ambiguities to those already existing. Every one seemed to 
understand them at once ; and thus, as no one was obliged to 
attach very precise mcanings to thein, the instruments of research 
became its impediments, and the phrases in common use at the 
beginning of the century have transmitted to the present day the 
erroneous ideas of those Ly whom they were first employed. 
When Lyell, in 1832, methodised the knowledge accumulated 
prior to that date, he had, in organising the science, to choose 
between inventing an appropriate terminology and adopting that 
in cominon use. By doing the latter he promoted the popularity 
of the science, though at the cost of some subsequent confusion ; 
by attempting the former he would have set in arms against him 
those who would, according to the pedantry of the time, have 
denounced his neologisms and formed in them a decorous veil 
for the objections which they entertained on other grounds to his 
views. Lyell was not the man to face the latter difficulty, nor 
can it be charged against him that he was wittingly neglectful of 
the interests of science. But to the use of conversational language 
are traceable certain assumptions to which I desire to draw your 
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attention, In venturing criticism of this kind, I am not un- 
mindful of the Nemesis which has overtaken my colleague, Sir 
W. Thomson, for his comments on Lyell’s language. Thomson 
took exception to language which implied a kind of perpetual 
motion—a circulation of energy at variance with the teaching of 
physics; and behold, two or three ycars after, Lockyer has 
published, as a physical astronomer, and Prestwich has approved, 
as a geologist, the opinion that the temperature of the sun may 
have fluctuated—that, in fact, changes of chemical combination 
may from time to time have refreshed the heat of the planet, 
whose uniform rate of cooling Sir William had assumed. 

When stratigraphical geology first received due attention, the 
notion was prevalent that cach formation terminated suddenly by 
cataclysm ; it was therefore natural that the British succession— 
the earliest to be tabulated in detail—should be taken as a 
standard for other countrics, and that the enumeration of the 
series should he a generalised section in which were incor- 
porated those strata not present in Britain. The “intercalation” 
of beds thus practised to make an “ incomplete” series ‘‘ com- 
plete ” still survives, as do the terms, though the notions which 
underlie them arc foimally denied by thosc who use them. <A 
patriotic fellow-countryman once surprised us by his vehement 
denunciation of a treacherous Scot who called the Lanarkshire 
limestones meagre and incomplete as compared with the English. 
With knowledge he might have made his criticism useful ; as it 
was he only gave a fresh eaample of the national peculiarity 
which, if it cannot prove Scotland to be better off than its 
neighbours, is content to make it out to be no worse. The 
abundant fossils of the Mesozoic strata of England and Tuance 
rendered comparison easy, and created the impression that con- 
chology was the A BC of geology, physical being subordinated 
to pal.vontological evidence. The balance has heen somewhat 
restored by the Geological Survey, the precision of whose physical 
observations enables them to guide the palcontologist as often as 
guided by him. But one legacy from our predecessors we have 
not got rid of, nor indced has its value been much called in 
question. 

The process of intercalation had at first to do only with 
observed gaps into which obvious equivalents could be received. 
But as the needs of speculative biology rapidly increased, in the 
same ratio did belief in the imperfection of the geological record 
increase, ti]] now we have that record described as a most frag- 
mentary volume, nay as the remains of the last volume whose 
predeccssors are lost to us. 

Sir W. Thomson did good service by calling in question, on 
physical grounds, the indefinite extension backwards of geological 
time. The first fruits of his crusade were the definitions of Uni- 
formitatianism and Evolution which Prof. Huxley gave. Hence- 
forth no one will maintain the onesided notions regarding these 
two opposing views of the earth’s history which were adopted in 
ignorant misconception or dictated by conceit and bigotry. But 
the service done was even greater, for while it became clear that 
a knowledge of physics was indispensable to him who would 
promulgate sound notions, it was furthe: apparent that both 
biological and geological cvolution had a jimit in time ; that in 
fact, on the assumption of the primitive incandescence of our 
globe, the date might be at least approaimately fixed when the 
mechanical processes now at woik commenced, and when the 
surface of the earth became habitable. Nothing mone has yet 
been dons than to point out the way ; for, though Prof, (suthrie 
Tait indicates a limit of from fifteen to ten millions of years, 
that statement can only be regarded as in effect, though not 
perhaps in intention, as a protest against the liberality and vague- 
ness of Sir W. Thomson’s allowance, which gave geologists a 
range of one to two hundred millions of years. 

The reconciliation of physicists and geologists is not likely 
to come through Mr. Lockyer’s researches, even if the 
earth’s history be shown to have been identical, unless the 
renewal of the earth’s heat be shown to be compatible with con- 
tinued life on the surface. If the reconciliation is looked for 
thgough the prolonged duration of the sun’s life, that being the 
gauge of the earth’s duration, the expectation is still based on 
the supposed need of very great time for geological processes, or 
rather on the supposed need of very great time for biological 
evolution, to which geological evolution has been squared. 
There is another direction in which these results may help us to 
meet the limitation assigned by the physicists ; the intervals of 
variation of temperature may be shorter than those which 
separate the maxima of eccentricity of the earth’s orbit, and thus 
the repeated cold periods of which we have suggestions in the 
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stratified rocks, may have recurred within a shorter total periac 
than is at present claimed. ; 

It is scarcely within the compass of this address to enter intc 
the questions involved, but it is permissible to indicate the 
reason for delaying meanwhile acceptance of any precise limit o! 
time. There is as yet too much diversity of opinion as to the 
elements of the problem. Physicists are by no means at one as 
to the conditions which permit or prohibit shifting of the earth’s 
axis. Calculations are based on the assumption of the regularity 
of the earth’s form under a certain constant relation of the masses, 
albeit of diverse specific gravity, which compose it. It is more- 
over assumed that the ratio of land and water has been uniform, 
though the formation of the grand features of the land by con- 
traction of the covling mass has not yet becn considered as affect- 
ing this assumption by altering the disposition of the water. On 
the one hand it has been shown that the existence of uniform 
temperatures over the carth’s surface is a gratuitous hypothesis ; 
on the other hand it is clear that the existing distribution of light 
and heat is incompatible with the flourishing of an abundant 
Carboniferous and Miocene flora within a short distance of the 
North Pole. One eapects that astronomers will look to the 
shifting of the axis of rotation as the possible explanation of the 
difficulty, taking into account likewise the shifting of the centre 
of gravity necessarily following those displacements of matter 
which, on the contraction theory, have determined the positions 
of the main continents and oceans, 

Mi. Evans, in his address to the Geological Society, referred 
to the deviation of the magnetic axis as perhaps due to such 
shifung of the materials composing the inne: mass of our globe. 
May not the conjectures of M. Elie de Beaumont be after all in 
the right direction? May not the chanze of trend which led him 
to classify the mountain-chains by reference to the age at which 
they had been elevated, be associated with movements which did 
not in all cases result in shiftings of the earth’s axis, so pro- 
nounced as those which permitted the Carboniferous and Miocene 
floras to invade successfully the Arctic Kegions, or the pheno- 
meni of the glacial epoch or epochs, to manifest themselves in 
the low latitudes when their traces have been recognized ? 

Waiving, for the present, inquity into the influence which 
the admission of a possible shifting of the carth’s axis might have 
on our estimate of geological time, I shall return to the phiase- 
ology whose amendment seems advisable. 

The confusion which exists is well illustrated in a remak by 
an cminent writer to the effect that the progress of geological 
research tends to prove the “continuity of geological time.” 
The phrase in itself involves an absurdity ; but what is meant is, 
that the successive so-called formations pass into cach other by 
imperceptible giadation ; and that, as time gocs on, we shall be 
more and more able to intercalate strata so as to present a con- 
tinuous scale of animal and vegetable forms. This is one out of 
many samples of the extreme length to which the thirst for strict 
corrclation may go. We find in Murchison’s writings and else- 
where pointed protests against the succcssion of strata in one 
district being held to rule that in other districts ; but these are 
rather concessions wrung from their author by the pressure of 
particular instances than acknowledgments of a rule applicable 
to contiguous and to distinet localities alike. I could not per- 
haps take a better example than the strata which contain the 
remains of the fussil /iguare. If we ariange the fossils in any 
scries representing the modification of particular structures, or 
averaging the modilications of all the structures, we shall find 
that the terms of the serics are met with, now in Europe, now in 
America ; yet no one would venture to intercalate the Muropean 
in the American Tertiary scuics so as to square the geological 
record with an assumed zoolo ical standard. The notion of 
gradations, the extreme vicw of correlations has led to results 
which are, to put it mildly, of doubtful value. Yct it was a 
natural result of the work of Cuvier and other palwontologists 
among the Mesozoic and Kocene fossiliferous deposits, ‘The 
statistical method invented by Lyell is simply a mode of grada- 
tions. Intercalation of strata is therefore a survival from an 
eatlier stage of the science, and carries with it a distinct echo of 
the catastrophic notion that strata were formed simultaneously 
and generally over the earth’s suriace, if not universally. 

The geological record has been compared to a volume of which 
pages have here and there disappeared ; and the incompletenees 
of the record has been inferred fom the fiequency of pronounced 
gaps in the succession of strata. Of these gaps, these unconfor- 
mities, Prof. Ramsay has shown the importance by demonstrat- 
ing that they represent the lapse of unknown, but varying, and 
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in all cases, considerable periods of time. The intercalation of 
strata, assumed to fill up the gap, and hereby to give symmetry 
to systematic classifications, can only be done by an appeal to 
the statistical method, a fauna containing forms characteristic of 
higher and lower beds being assumed to represent an intermediate 
point in time, whereas it might be equally well claimed as te- 
presenting an intermediate area in space, and as being possibly 
representative of the whole gap and of some of the strata above 
and below it. : : 

The definition of a formation as representing a certain period 
of time, still repeated with various modifications, is to blame for 
this and scveral other curiosities of procedure. But the climax 
of symmictrical adjustments is reached when we find “ natural 
groups” established—when, in other woi ds, an attempt is made 
to show a regular periodicity of phenomena in geology. Dawson 
proposed a quarternary, Iiull a ternary classification, to neither 
of which should I now refer, but that the deserved estimation of 
these writers is apt to perpetuate what scems to be an unsafe 
view of geological succession, 

JJull’s arrange ment has the merit, by force of ils simplicity, of 
buinsang the vainncss of the attempt into prominence. Dawson 
has complicated bus class:fication so as turender it impracticable. 
A natural group of strata, one in which clevation, deep depres- 
sion, elevation, record themselves in rocks so as to establish geo- 
logical cycles, implies several things for which we have no 
evidence. Most important of all does it imply, that the events 
above noted should recur in every area in the same order, that 
they should recur at equal intervals of timc, and therefore yield 
equal masses of strata, and above all that the superior and in- 
ferior limits of each natural and coterminous group should consist 
ofa mass of simila: strata, one portion of which shall belong to 
the earlier, the other to the later group. Ifere then we have 
implied, not catastrophic simplicity as regards the strata, but 
something very hke it as regards the subterranean forces. 

Mr. Ilull has not, however, been able to surrender{himself 
wholly to his speculation. He has admitted ‘‘ paps,” bic tks, 
that is to say, for which he finds no equivalents in the British 
scrics ; the strata that should occupy these gaps having been 
either removed by denudation or never deposited, the British area 
being at these times above water. ‘The concession is fatal to the 
scheme, But the very use of the word gap recalls the phra-es 
‘complete and incomplete,” and their nearest of kin ‘base of a 
formation.” = Prof. Ramsay used the word ‘ break” to mark hi. 
unconformities, but no term has been proposed for ‘‘the base otf 
a formation.” ‘le term was in constant use when such base 
was always claimed to be a conglomerate. That notion is now 
exploded, but no distinction is drawn between the lowest bed of 
a group of conformable strata, and the bed or beds which repose 
unconlormably on those below them. Thus, the London basin 
has the Thanet beds, the Keading beds, and the London clay 
successively resting on the chalk, and cach of these is the base for 
its proper locality, unless it be asserted that in this and simular cases 
the lowest beds once covered a wider area, and were then 
removed. ut a more important case is presented by the yicat 
calcareous accumulations of the Carboniferous and Chalk series. 
‘The Lower Greensand is to the latter series in Mngland what the 
lowest stratuin of the Chalk would be if we could pet at it. The 
Carboniferous Limestone rests directly on the Red Sandstone in 
cential Iungland, tarther north it rests on the Calciferous Sand- 
stones. ‘Lhus the base of the formation varies according to 
locality, or rather according to the circumstances of deposition, 
and we need a term which would indicate a difference between 
the conformable and unconformable succession. Mr. Judd has 
lamented the equivocal use by English writers, of the term for- 
mation, which ctymologically is as well applicd to the Chalk 
Without flints as to the whole Cretaceons series. He advocates 
“system” as applicable to the larger groups, the Cretaceous 
system for exainple, But it seems as if the time were come for 
still further restrictions of either or both terms, 

_ The analogy of the geological record to an incomplete volume 
18, like most analogies, at once imperfect and misleading. Rather 
might the record be compared to the fragments of two volumes 
which have come to be bound together, so that it is not possible 
to recognise the sequence. Or perhaps it might be better com- 
pared to a universal history in which, by omission of dates, the 
chronology Js thoroughly obscured, and the necessary treatment 
of each nation by itself conceals the contempuraneity of events. 
We have the aquatic record and the terrestrial record, and these 
two are going On simultaneously. It is as yet, and probably 
always will be impossible to recognise the marine deposits which 
correspond to the terrestrial remains, save perhaps in the most 
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recent geological times, We now know that the life of the 
Cretaceous seas 1s not wholly extinct in the existing Atlantic 
Ocean, but exists there to an extent which would entitle the 
deposits of that area to rank by the statlstical method as inter. 
mediate between the Cretaceous and the Tertiary. It is obviously 
impossible to include under one term deposits which are asso- 
ciated with geographical changes so important as those commonly 
accepted as having prevailed during the Tertiary epoch, The 
Meosozoic forms pass gradually into the Tertiary, how gradually 
we cannot say, since the deep sea equivalents of the European 
Tertiaries are not certainly known to us. But as a portion 
survives to the present day, and as, presumably, the extinction 
was not rapid (for it is only in the case of land animals that 
sudden disappearances are as yet probable), it is obvious that the 
successor, the heir of the Chalk, was not the Eocene, nor 
necessarily the Miocene known to us, but probably deposits still 
buried under the Atlantic. 

My object is to show that, even the limitation of time which 
Prof. Tait prescribes for us, may not after all be too naniow for 
the processes which have resulted in our known stratigraphy. 
Mr. Darwin speaks of the geologic 1ecord being the imperfect 
record of the last series of changes, the indefinite extension of ime 
anterior to the earliest fussiliferous rocks being necessary for the 
full evolution of organic forms. But is there any ground for the 
assumption? Tiue that the Laurentians contain fragments of 
anteccdentrock, but were these fossliferous? Are they the remains 
of land surfaces on which living beings flourished, or are they 
only the debris of the first consolidated portion of the earth’s 
crust on which if organisins eaisted they may have been the most 
primitive of our organic series? Mr. Jukes refers to the possi- 
ulity of such carher strata having exited, but he wrote when 
geologists were dominated with the belicf in the indefiniteness of 
geological time. Now we are brought by physicists, like Sir 
W. Thomson and Captain Dutton, to fice the question—is there 
evidence of such earlier masses of stratified deposits? If we 
allow to the physicalaiguinent all the weight to which its advocates 
deem it entitled, if we accept fifteen millions of years, nay, even 
if we admit one buncred millions of years as our lint, it follows 
that we may stl regard the earth as im its first stage of cvoling, 
But when we tum to the geological evidence, all that can be 
advenced is that the Laurentian strata contain flagmonts pres 
sumably derived from earher strata; but metamorphosed fiag- 
ments among mctamorphic rocks are not the most reliable guides, 
and thare is the positive evidence that the Laurentian area has 
not heen covered to any eastent, if at all, by later deposits. So 
furias direct proof pocs, therefore, we have none that the earltest 
huown stratified rocks are nul also the carhiest deposited after cool- 
Ing. Jeven af we distegaid the limiss imposed by the philosophers, 
hberal though they are in Sir W. ‘Thomson’s hands, the absence 
of proof that later deposits covered Laurentian areas seems 
entitled to greater weight than is usually allowed to negative 
evidence. At best the assertion of antecedent strata is an 
arbittary one, which any of us is at liberty to contiadict, and in 
favour of which no physical evidence, and only zoological pre- 
juices can be adduced. The earliest stratified deposits huown 
arc the Laurentian, and they are, sv far as we know, the earliest 
to have been deposited. 

But apart from these possible though imptobable eailie 
deposits, geological time is said to be lengthened by the missing 
strata of later periods. Mr. Croll has given great preminence 
to this, which is another of the things taken for granted ina 
geology, commenting on Mr. Euxley’s remark that if deposit 
went on at the rate of 1 foot for 1,000 years, the 100,000 feet of 
strata assumed by him to form the carth’s crust, would be laid 
down in the 100 nuilions of years which Sir W. Thomson had 
given as the limit. But, says Mr. Croll, what of the missing 
siauta? It is commonly said that we have only a part of the 
deposits of any period, that the last have been denuded away, 
and that thus the time needed for their depusit and for their sub- 
sequent removal are out of our knowledge. This is based on 
what we see on the shore when the tide rises and falls and washes 
off at each turn a part of the sand and mud Jaid down in the 
interval. But the older deposits were laid down in deeper water 
than that between tide-marks, and were for the most part laid 
down during subsidence. Even admitting removal of part of the 
stiata to have taken place during re-cmergence, the quantity so 
withdrawn cannot be proved to represent more than a small 
fraction of the total. To provide the needed elongation of 
geological time by an appeal to arbitrary speculations is not 
admissible. Belief on belief is, as Butler says, bad heraldry. 
The denudation to which importance is justly ascribed 15 that 
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represented by unconformity. Re-elevation has been accompanied 
by disturbance of the area from a different centre than that around 
which subsidence took place. The strata are worn obliquely, 
and thus thickness of the mass at one place is greatly diminished, 
though it docs not follow in all cases that the maximum thick- 
ness of the strata has been effected, 

The importance, as I deem it, the excessive importance which 
is attached to the missing strata is asserted by biologists who, 
apparently unconsciously, seek to gain, by prolonging the interval 
between successive gioups, the time which ought rather to be 
sought for in tracing, were that possible, the migrations of the 
species which seem to have suddenly died out In other words 
there is a reversion to the olde: ideas regarding the succession of 
strata which are embodied in such phrases as the Age of Fishes, 
the Age of Reptiles, and the like. 

But the inequahty of surface which wnconfoimity involves, 
entails that othe: consequence that the maximum thicknesses of 
the two masse, of deposits do not comene m position, TWence 
the thickness of the strata in the area will be exaggerated, the 
time spent in deposit also exagperated, if the (wo thicknesses are 
put together, ‘This has been done by Mi. Darwin in drawing 
inferences from the mcasmements given him by Piof. Ramsay, 
measurements Which, ou the face of them, do not represent a 
continuous pile of rock. Mi. Darwin assumes cithe: that the 
Welsh Halls (not to speak of the Hebrides) were covered by all 
the later strata now denuded or that if we sink a bore, say on the 
east coast, we should go though the whole series as tabulated. 
When Prof, Tualey took 100,000 feet a, the thickness of the 
sedimentary series, the same notion was unconsciously present, 
the same survival of catastiophism, the onion-coat theory as 
Herbett Spencer named it. 

The Geological Survey has corrected its tables in one im- 
portant direction ; it has shown the contemporaneity of unlike 
groups in different parts of Britain, the distinct types of the old 
1¢1 sandstone, caiboniferous, permian, and purbecks being 
placed in parallel columns, ‘To some extent this 1s a curtail- 
ment of the thickness of the rock series, the dissimilar strata are 
not piled on each other. But the curtailment might be cared 
still farther, The maine and terrestrial conditions are simul- 
tancous ; if we could identify the diy land for each decp sea we 
should have possibly the overlap of periods producing eatiaordi- 
nary combinations, though not perhaps of Mesozoic and Palacozoic 
faunas contempora ieous. Dut. the British series may be tabulated 
a» follows :— 


Bett Surfues. Marine. 
Laurentian / 


Silurian. 


Latustrine and Hluviatile, 


Cambrian. 

Old Red Sindstone 

C ilciferous Sandstones. 
Coal Measures. 


Carboniferous J .imestone 


Pernuan Jurassic. 
Trias . 
Purbeck. Neocomian 

Wealden. 

Miocene. Cretaceous 
Pleistocene. 


In the case of the Cretaceous seties, Mi. Ramsay has given 
illustration of the ingenious views of De La Beche regarding the 
contemporaneity of deposits superposed one on the other. ‘The 
Lower Greensand is contemporaneous with part of the Chalk, so 
were parts of the Wealden ; nay, even of the Purbechs a portion 
inust have been forming while the Cictaceuus sea was gradually 
deepening southward and eastward. 

It may be said that the recognition of the parallelism would 
not make very much difference after all; that it would not one 
whit lessen the time spent in forming 500 feet of rock to know that 
there was elsewhere another 500 feet formed at the same tine. 
But the shortening of the geological lst by striking out the over- 
laps of the formations and thus counting them only once is of 
itself a matter of some consequence, since the maximum thick- 
ners of the Cretaceous being nearly 3,000 fect and that of the 
Weald 1,500 feet, even the partial coincidence, in time, of these 
messes, would, on Mr. Croll’s calculation of 1 foot of deposit 

rer 1,000 years, make a considerable difference in the chrono- 
toeg. still more if the Carboniferous Limestone be set against 
its probable contemporaries the Upper Old Red Sandstone and 
Coal-meisures. Mr. Jukes’ bold erasure of the Devonians was of 
itrelf a very important change on the chronological table, and 1 
doubt not others may yet be achieved. But, it may be said, the 
Cretaccous still rests on the Wealden ; the vertical thickness still 
remains. But is the ordinary method of estimating the thick- 
ness quitg reliable? In some cases, as in the productive coal- 
measures, there is tolerable uniformity; but among the lower 


coals and the Mesozoic strata, where the strata or groups of 
strata are not regular, the maximum thicknesses of all are, as 
has been already shown, apt to be taken, and thus an aggregate 
more or less in excess of the real thickness results, 

But recurring to an objection already referred to, arrange it 
as you hike, you get, say in Wales, a known thickness of 50,000 
feet. But the rocks there are tilted, and the absolute depth 
which they attain in this position is unknown. In North 
America the Laurentians are estimated at 30,000 feet; but 
though there is every reason to believe that they have not been 
covered to any extent with later deposits, the total thickness of 
sedimentary crust is, for the came reason as in Wales, unknown. 
Bigsby has shown how varied are the surfaces on which the 
later deposits are laid down; how gieat, therefore, must be 
the deductions from the same total of maximum or even average 
thickness of all formations before we approximate to the actual 
thickness of sedimentary depusits at any one point. But take 
the actual thickness in Wales as given in Jukes’s Manual from 
the Survey data: for the Cambrians we have from 23-28,000 
feet ; Silurians, Upper and Lower, not counting breaks by un- 
conformities, 20,000. If denudation takes place at the rate of 
1 foot in 6,000 years, and deposit at the same rate, we should 
have for the Silurians alone 120,000,000 of yeais needed. If, 
however, deposit takes place at the rate of 1 foot in 14,400 years, 
288,000,000 millions of years would be needed for the accumu- 
Jation of the surviving strata. It is obvivus that the rate of 
deposit or denudation, or both is misundeistood. ‘he stratified 
rochs equal in amount the matcrial denuded ; if we knew the 
total amount of denudation we should know, not merely the 
residuum of rock open to our inspection, but the total amount of 
stratified deposits which had been formed, or at least approxi- 
mately, for the deposit of materials removed is not synchronous 
with their removal. Obviously these elements are not known, 
and cannot be known to us. Mr. Croll, who has investigated 
the question theoretically, assumes that deposit and denuda- 
tiun take place in equal times, and assumes further a uniform 
distribution over the whole or over a part of the sea-bottom. 
Tut Prof, Geikie’s table shows that, if we are to take averages 
as a safe guide, the land is lowered at the rate of two in 6,000 
years. Morcover, if, as Mr. Croll points out, deposit was less 
dung the glacial cpoch, the process must have b en more rapid 
since, and thus an uregularity 1s introduced which impairs the 
value of the calculations. Prof. Lughes, in the brief abstract of his 
Royal Institution address, which alone 1 have had the opportunity 
of seeing, contests the validity of any estimages of time on the 
basis of our existing knowledge. I do not mean to enter into 
this question, but I may be allowed to remark that any conclu- 
sions, founded on mean thickness of sedimentary formations are 
of no value. It is not the time necessary for the building up of 
a mean thickness, but that necessary for the formation of the 
maximum thickness in paiticulariegions which we have to 
consider. 

If the Laurentian rocks and their equivalents are to be re- 
garded as the earliest stratified deposits, or rather, if there is no 
reason for believing that they were preceded by other stratified 
rocks, the relation of Hualey’s homotaxis to any classification of 
strata having the Laurentians as a fixed point is worth investi- 
gating. The universal diffusion of species in the earlier strata 
was first the accepted ciced of geologists, Then it was denied, 
though the language of the carlier faith continued current. 
Again, we ictuin towards the doctime of extensive simultaneo 
diffusion, but under a very much modified form. The Challenger 
reports bear testimony to the wide distiibution of forms in the 
deepest oceans, and when we tun from these and compare the 
lists of fossil species so found widely distributed, it appears that 
here again we have occanic forms, or at any rate those found in 
such hmestones as are safely assigned to a deep water origin. 
Ramsay has shown that the continental epochs in Western Europe 
oveilasted considerable penods of time. The antiquity of the 
Atlantic and Pacific is certain; even their primitive character 
is possible. Thus there are two conditions—land and deep sea 
—reasoning regarding which must be quite different from that 
applicable to the intermediate conditions, It 1s exactly these 
intermediate states which present practical and speculative diffi- 
culty. Theories which account for mountains and oceans fail to 
explain the ‘‘oscillations”” which were wont to be appealed to 
when terrestrial and marine surfaces succecded each other. But 
the assumed movement of the land is by no means a certainty, 
and as in the kindred case of faults, we need terms which shall 
be neutral, whether the land has moved upwards or the sea 
shrunk downwards. The terms Palxosoic, Mesozoic, and Cain- 
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zoic have long held their places from the reluctance to disturb 
established nomenclature, as well as from the difficulty of in- 
venting appropriate substitutes ; but if retained at all, we know 
now that the relations they represent are not the same for the 
terrestrial, the deep oceanic, and the intermediate areas, any 
more than the life is the same under those three conditions. 

I have once before called attention to a grave difficulty in the 
physical geography of Scotland ; and as Mr. Seeley has since 
then raised the same question without obtaining an answer, 
I would again state the case as one which scems to involve the 
revisal of some definitions. 

The Silurian hills of South Scotland are commonly said to 
have been“covered by Old Red Sandstone and even by Carboni- 
ferous strata, patches of these rocks being met with on the 
south side of the fault which defines these hills with their abrupt, 
coast-like margin seen from Edinburgh, or from Symington sta- 
tion on the Caledonian line. But the surface of these Silurians 
was denuded before the Old Red times, as Mr. Geikie has showed. 
Nay, valleys existed as now, and in the same positions as now. 
At the present time the rivers flow in identically the same valleys, 
in at least the cases of the Nith, the Annan, the Lauder, and the 
Liddell ; and the boundaries of the areas .te so well known that 
we can safely assert no buried channel to exist such as we find 
on the tributaries of the Clyde. That the channels were occluded 
in glacial times we may take for certain; that the obstruction 
has been washcd away and the courses cleared is equally certain. 
The surface cuntours were not materially altered, so that the 
retreating ice left hollows in the position of the old valleys. But 
the case 1s quite differeat when we deal with the older rocks. 
Their succession is marked by unconformities and overlaps, 
which it is impossible to picture as associated with full preserva- 
tion of the surface features on which they were laid down ; and 
when the thickness comes to be as much as 1,000 fect or more, 
and of that thickness a part at least made up of marine strata, 
the relapse of all the streams to their old causes is an event of 
the highest improbability. Mr. Topley has pointed out how the 
dip of strata may, under certain circumstances, coincide with 
their thinning out to the margins of their a1ca of deposit, changes 
of angle jn highly inclined strata ponting in che same direction. 
The ordinary rule of protracting strata, and thus restoring their 
thickness over the adjacent high ground, is, in the case, at least, 
f South Scotland, a method which imposes on atmospheric 

denudation, even if aided by the sea, a most complicated task. 

IJad time permitted, it might have heen interesting to note 
the changing phrascology regarding faults, and the pertinacity 
with which phiases involving the most unsatisfactory an] im- 
probable causation continue to be used. Upcast and down- 
cast, upthrow and duwn.hrow, displacement upwards or down- 
wards —these it may be said are of small importance ; they are 
only symbols, But in the first place they are mischievous so far 
as they give students confused ideas with which to contend, an1 
in the second place the continued acceptance of loose phrasco- 
logy is peculiar to geology ; even in metaphysics, where the sub- 
ject matter is much more cunvenicntly discussed in oidimary lan- 
guage, new terms are employed to a great extent. But important 
as J therefore regard these terms fiom the teacher’s puint of view, 
the greater importance attaches to the accuracy of the notions 
which underhe our language regaiding the processes and rates of 
deposit and denudation. 

So far as our present knowledge goes, we must accept it as 
certain that there is some Jimit to the duration of the earth in the 
past. Neither plulosuphers nor astronomers are agreed on the 
essential points of the problem, nor have they considered all the 
possible changes in the position of the earth’s axis, and in the 
rate at which the earth loses heat. Thelimits hitherto prescribed 
are so discrepant that we cannot as yet accept any as fiaed. 
Neither have geologists so accurate a knowledge of geological 
processes that they can speak with confidence cither of the abso- 
lute or relative rates at which rock formation has advanced. The 
geologist has hitherto asked for more time, not because he 
himself was aware of his need, but from a generous rezard for the 
difficulties in which his zoological brother found himself when he 
attempted to explain the diversity of the animal series as the 
result of slowly-operating causes. The geologist asked for more 
time simply because he could form no just estimate of what was 
needed for the physical processes with whose results he was 
familiar. But palxontological domination is now at an end ; 
pay the increasing number of geologists, who are also compcient 


*hysicists and mathematicians, seems to mark a new school, 
hich will strive 


acts to interpret more precisely the accumulated 


Such at least seems the history of the past fifteen or 
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twenty years. Such seems the direction in which speculation 
now tends, and in the foregoing remarks I have endeavoured 
faithfully to represent the drift of our science. To many here 
present much of what I have said is already familiar; I therefore 
give place to the more legitimate business of the Section, looking 
to receive elsewhere ‘such censures as may be my lot.” 





SECTION D. 
Bro.ocy. 


OPENING ADDRESS BY THE PRESIDENT, ALFREL Russet 
WALLACE, 


Introduction. 


Tuk range of subjects comprehended within this Section is so 
wide, and my own acquaintance with them so imperfect and 
fragmentary, that it is not in my power to lay before you any 
general outline of the recent moupress of the biological sciences, 
Neither do T feel competent to give youa summary of the present 
status of any one of the yreat divisions of our science—-such as 
Anatomy, Physiology, Embryology, Histology, Classification, 
or Lvolution—DPhilology, Ithnology, or Prehistoric Arch.vo- 
logy ; but there are fortunately several outlying and more or less 
neglected subjects to which I have for some time had my atten- 
tion diected, and which | hope will furnisn matter for a few 
observations, of some interest tu biologists, and at the same time 
not uninielligible to the less scientific members of the Associa- 
tion who may honour us with their presence. 

The subjects | first propose to consider have no general name, 
and are not easily grouped under a single descriptive heading ; but 
they may be compared with that recent development of a sisters 
scicnct, which has been termed Surface-geology or Earth-sculp- 
ture. In the older geological works we learnt much about strata, 
and rocks, and fossils, their superposition, contortions, chemical 
constitution, and affinities, with some general notions of how 
they were formed in the remote past ; but we often came to the 
end of the volume no whit the wiser as to how and why the 
surface of the earth came to be sv wouaderfully and beautifully 
diversified ; we were not told why some mountains are rounded 
aud others precipitous ; why some valleys are wide and open, 
o'bers narrow and rocky; why rivers so often pierce through moun- 
tain-chains ; why mountain lakes are often so enormously deep ; 
whence came the gravel, and drift, and erratic blocks, so strangely 
spread over wide areas while totally absent from other areas 
equally extensive, So long as these questions were almost 
ignored, geolozy could hardly claim to be a complete science, 
because, while professing to explain how the crust of the earth 
camc to be what it i,, it gave no intelligible account of the varied 
phenomena presented by its surface. But of Jate years these 
suiface-phenomena have been assiduously studied ; the mar- 
vellous effects of denudation and glacial action in giving the 
final touches to the actual contour of the earth’s surface, and 
their relation to climatic changes and the antiquity of man, have 
been clearly traced, thus investing geology with a new and 
popular interest, and at the samc time elucidating many of the 
phenomena presented in the older formations. 

Now, just as a surface-geology was required to complete that 
science, sv a surface-biolugy was wanted to make the science of 
living things more complete and more generally interesting, by 
applying the results arrived at by special workers, to the inter- 
pretation of those eaternal and prominent features whose endless 
variety and beauty constitute the charm which attracts us to the 
contemplation or to the study of nature. We have the descrip- 
tive zoologist, for example, who gives us the external characters 
of animals; the anatomist studies their internal struc.ure ; 
the histologist makcs known the nature of their component 
tissues ; the embryologist patiently watches the progress of their 
development ; the systematist groups them into classes and orders, 
fainilies, genera, and species ; while the field-naturalist studies 
for us their foud and habits and general economy. But till quite 
recently, none of these earnest students, nor all of them combined, 
could answer satisfactorily, or even attempted to answer, many 
of the simplest questions concerning the external characters and 
general relations of animals and plants. Why are flowers so 
wonderfully varied in form and colour? what causes the Arctic 
fox and the ptarmigan to turn white in winter? why are there 
no elephants in America and nu deer in Australia? why are 
closely allicd species rarely found together ? why are male animals 
so frequently bright coloured ? why are extinct animals so often 

larger than those which are now living? what haw led to the 





404 


NATURE 


| Sept. 7, 1876 





proaueen ot the gorgeous train of the peacock and of the two 
inds of flower in the primrose? The solution of these and a 
hundred other problems of like nature, was rarely approached 
by the old method of study, or if approached was only the 
subject of vague speculation. It is to the illustrious author of 
the ‘* Origin of Species” that we are indebted, for teaching us 
how to study nature as one great, compact, and beautifully 
adjusted system. Under the touch of his magic wand the count- 
less isolated facts of internal and external structure of living 
things—their habits, their colours, their development, their 
distribution, their geological history, —all fell into their app: oxi- 
mate places ; and although from the intricacy of the subject and 
our very imperfect knowledye of the facts themselves, much still re- 
mains uncertain ; yet we can no longer doubt that even the minutest 
and most superficial peculiaritics of animals and plants either, 
on the one hand, are or have been useful to them, or, on the 
other hand, have been developed under the influence of yencral 
laws, which we may one day understand to a much greater extent 
than we do at present. So great is the alteration effected in our 
comprehension of nature by the study of variation, inheritance, 
cross-breeding, competition, distribution, protection, and selec- 
tion—showing, as they often do, the meaning of the most obscure 
phenomena, and the mutual dependence of the most widely- 
separated organisms, that it can only be fitly compared with the 
analugous alteration produced in our conception of the universe 
by Newton's grand discovery of the law of giavitation. 

T know it will be said (and is said), that Darwin is too highly 

rated ; that some of his theories are wholly and others paitially 
erioneous, and that he often builds a vast superstructuie on a 
very uncertain basis of doubtfully interpreted facts. Now, even 
admitting this criticism to be well founded —and I myself believe 
that to a limited eatent it is so—l nevertheless mamtain that 
Darwin is not and cannot be too highly rated. For his greatness 
dves not at all depend upon his being infallible, but on hi> 
having developed, with rare patience and judgment, a new system 
of observation and study, guided by certain general] principles 
which are almost as simple as gravitation, and as wide-reaching 
in their effects. And if other principles should hereafter be dis- 
covered, or if it be proved that some of his subsidiary theories 
are wholly or partially erroneous, this very discovery can only 
be made by following in Daiwin's steps, by adopting the 
method of research which he has taught us, and by largely using 
the rich stores of material which he las collected. The ‘‘ Origin 
of Species,” and the grand serivs of works which have succeeded 
it, have revolutionised the study of biology. They have given 
us new ideas and fertile principles. They have infused life and 
vigour into our science, and have opened up hitherto unthougat 
of lines of research on which hundreds of cager students aie now 
labouring. Whatever modifications some of his theorics may 
require, Darwin must none the less be looked up to as the 
founder of philosophical biology. 

As a small contribution to this great subject, I propose now 
to call your attention to some curious relations of organisms to 
their environment, which seem to me worthy of moie systematic 
study than has hitherto been given them. The points I shall 
more especially deal with are—the influence of locality, or of 
some unknown local causes, in determining the colours of insects 
and, to a less extent, of birds ; and the way in which certain 
peculiarities in the distribution of plants may have been brought 
about by their dependence on insects, The lattcr part of my 
address will deal with the present state of our knowledge as to 
the antiquity and early history of mankind. 


On some Relations of Living Things to ther Luvironment. 


Of all the external characters of animals, the most beautiful, 
the most varied, and the most generally attractive, are the bril- 
liant colours and strange yet often clegant markings with which 
so many of them are adorned. Yet, of ail characters, this is 
the most difficult to bring under the laws of utility or of physical 
connection. Mr. Darwin—as you are well aware—has shown 
how wide is the influence of sex on the intensity of colouration ; 
and‘he has been Jed to the conclusion that active or voluntary 
sexual selection is one of the chief causes, if not the chief cause, 
of all the variety and beauty of colour we see among the higher 
gpnimals. This is one of the points on which there is much diver- 
yarice of opinion even among the supporters of Mr. Darwin, and 
gepp-es to which 1 myself differ from him. I have argued, and 
aii believe, that the need of protection is a far more efficient 
@.of variation of colour than is generally suspected ; but 
_ théré-ere evidently other causes at work, and one of these seems 
fuo-he an imfluence depending strictly on locality, whose nature 
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we cannot yet understand, but whose effects are everywhere to be 
seen when carefully searched for. 

Although the careful experiments of Sir John Lubbock have 
shown that insects can distinguish colours—as might have been 
inferred from the brilliant colours of the flowers which are such 
an attraction to them—yet we can hardly believe that their appre- 
ciation and love of distinctive colours is so refined as to guide 
and regulate their mest powerful instinct—that of reproduction. 
We are therefore led to seck some other cause forthe varied 
colours that prevail among insects ; and as this varicty is most con- 
spicuons among butterflies, —a gioup perhaps better known than 
any other—it offers the best meaus of studying the subject. ‘lhe 
variety of colour and marking among these insects is something 
marvellous. There are probably about ten thousand different 
kinds of butterflies now known, and about half of these are so 
distinct in colour and marking that they can be readily distin- 
guished by this means alone. Almost every conceivable tint and 
pattern is represented, and the hues are often of such intense 
brilhance and purity as can be equalled by neither birds nor 
flowers, 

Auy help to a comprehension of the causes which may have 
concurred im bringing about so much diversity and be wuty must 
be of value, and this 1s my excuse for laying before you the more 
important cases I have met with of a connection between colour 
and locality. 

Our first example is from tropical Africa, where we find two 
unrelated groups of butteiflies belonging to two very distinct 
families (Nymphalid.e and Papilionid.e) characterised by a pre- 
vailing blue green colour not found im any other continent. 
Again, we have a group of African Pterid:e which are white or 
pale sellow with a margiual row of bead-like black spots, and in 
the same country one of the Lycenidic (Ziftena erastis) 18 
colouied so exactly like these that it was at first described as a 
species of /¥eras. None of these four groups are known to be 
in any way specially protected so that the resemblance cannyt 
be due tu protective mimicry. 

In South America we have fat more striking cases. For in 
the thiee sub-tamilies— Danaina, Acrenia, and Leliconiine— 
all of which are specially protected, we find identical tints and 
pitterns reproduced, often in the preatest detail, each peculiar 
type of coloration being characteristic of distinct geographical 
subdivisions of the continent. Nine very distinct penera are im- 
plicated in these parallel changes—Lycovea, Ceratinia, Mecha- 
aitts, Ithomta, Meltnua, Lithona, Aerwa Sfleliontus, ant 
feuenhs ~proups of three or four (or even of five) of them ap- 
pearing together in the same livery in one district, while in an 
adjoinmy district most or all of them underzo a simuliancous 
change of coloration or of marking. Thus in the gcnera //omia, 
Mechanitis, and Leliconius, we have species with yellow apical 
spots in Guiana, all represented by allid species with white 
apical spots in South Brasil, In Ake famites, Alelinwa, and 
Leliionius, and sometimes in Zi/hovea, the species of the 
Southern Andes (Bolivia and Peru) are characterised by an 
orange and black livery, while those of the Northen Andes 
(New Cirenada) are almost always oranyve-yellow and black. Other 
changes of a like nature, which it would be tedious tu cnumcrate, 
but which are very strikiny when specimens are examined, 
occur in species of the same gioups inhabiting these same 
localities, as well as Central America and the Antilles. The 
resemblance thus produced between widely different insects is 
sometimes general, but often so cluse and minute that only a 
critical examination of structure can detect the difference between 
them. Yet this can hardly be true mimicry, because all are ahke 
protected hy the nauscous secretion which renders them unpalat- 
able to Lids. 

In another series of genera (Catagrumma, Callithea, and 
algrias), all belonging to the Nymphalidie, we have the most 
vivid blue ground, with broad bands of orange-crimson or a 
different tint of blue or purple, exactly reproduced in correspond- 
ing, yet unrelated species, occurring in the same locality ; yet, as 
none of these groups are protected, this can hardly be true 
mimicry. A few specics of two other genera in the same country 

(unica and. Sideronc) also reproduce the same colours, but with 
only a general resemblance in the marking. Yet again, in 
Tropical America we have species of (patura which, sometimes 
in both sexes, sometimes in the female only, exactly imitate the 
peculiar markings of another genus (//e!erochroa) confined to 
America. Here, again, neither genus is protected, and the 
similarity must be due to unknown local causes, 


t Romaleosoma and Euryphene (Nymphalide), Papilio salmoxis, and 
several species of the WVreus group (Papulionide). 
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But it is among islands that we find some of the most striking 
examples of the influence of locality on colour, generally in the 
direction of paler, but sometiines of darker and more brilliant 
hues, and often accompanied by an unusual increase of size. 


' Thus, in the Moluccas and New Guinea we have several Papilios 
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- and New Guinea are all pale yellow or white. 
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(P. euchenor, P. ormenus, and 2. tydeus), dist nguished from their 
alli s by a much paler colour, especially in the females, which 
are almost white. Many species of Danads (forming the sub- 
genus Jdcopsis) are also very pale. But the most curious are the 
Eupleas, which, in the larger islands, are usually of rich dark 
colours, while in the small islands of Banda, Ke, and Matabello 
at least three species not nearly related to each other (Z. Aopp/eri, 
LE. euripon, and E. assimilata) are all broadly banded or suffused 
with white, their allies in the larger islands being all very much 
darker. Again, in the genus Diadema, belonging to a distinct 
family, three species from the small Aruand Ke islands (7). devis, 
D. hewitsonii, and J). polymena) are all more conspicuously 
white-matked than their representatives in the larger islands. 
In the beautiful genus Cethosi, a specics from the small island 
of Waigiou (C. cyrene), is the whitest of the genus. rothoe is 
represented by a blue species in the continental island of Java, 
while those inhabiting the ancient insular groups of the Moluccas 
The genus 
Drustila, almost confined to these islands, comprises many 
species which are all very pale; while in the small island of 
Waigiou is found a very distinct genus, //yentis, which, though 
differing completely in the neuration of the wings, has exactly 
the same pale colours and large ocelluted spots as 1) vst//u. 
Equally remarkable is the fact that the small island of Amboina 
produces larger-sized butterflies than any of the larger islands 
which surround it. This is the case with at least a dozen butter- 
flics belonging to many distinct genera,! so that it is impossible 
to attribute it to other than some local influence. In Celebes, 
as | have clsewhere pointed out,? we have a peculiar form of 
wing and much larger size running through a whole series of 
distinct butteiflies, and this seems to take the place of any 
specialty in colour. 

From the Fiji Islands we have comparatively few butterflies, 
but there are several species of Miadema of unusually pale 
colours, some almost white. 

The Philippine Islands seem to have the peculiarity of deve- 
loping metallic colours. We find there at least three species of 
Luplica*® not closely related, and all of more intense metallic 
lustre than their allies in other islands. Ilere also we have one 
of the large yellow Ornithopterze (O. magel/anus), whose hind 
wings glow with an intense opaline lustre not found in any other 
species of the entire group ; and an Adolias* is larger and of 
more brilliant metallic colouring than any other species in the 
Archipelago. In these islands also we find the extensive and 
wonderful genus of weevils, Puchyrhynchus, which in their bril- 
liant metallic colouring sutpass anything found in the whole 
eastern hemisphere, if not in the whole world. 

In the Andaman Islands, in the Bay of Bengal, there are a 
considerable number of peculiar species of butterflies differing 
slightly from those on the continent, and generally in the direc- 
tion of paler or more conspicuous colouring. Thus, two species 
of /up.:éio, which on the continent have the tails black, in their 
Andaman representatives have them either red- or white-tipped.® 
Another species ® is richly blue-banded where its allies are black; 
while three species of distinct genera of Nymphalidae? all differ 
from their allies on the cortinent in being of excessively pale 
colours, as well as of soméwhat larger size. 

In Madagascar we have the very large and singularly white- 
spotted Pupzlio autenor, while species of thrce other genera ® are 
al white or conspicuous, compared with their continental 

les. 

Passing to the West Indian Islands and Central America 
(which latter country has formed a group of islands in very 
recent times), we have similar indications. One of the largest of 
the Papilios inhabits Jamaica,” while another, the largest of its 
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group, is found in Mexico.! Cuba has two of the same genus 
whose colours are of surpassing brilliancy ;3 while the fine genus 
Clothilda—confined to the Antilles and Central America—is 
remarkable for its rich and showy colouring. 

Persons who are not acquainted with the important structural 
differences that distinguish thes: various genera of butterflics, 
can hardly realise the importance and the significance of such 
facts as I have now detailed. It may be well, therefore, to 
illustrate them by supposing parallel cases to occur among the 
mammalia. We might have, for example, in Africa, the gnus, 
the elands, and the buffaloes all coloured and marked like 
zebras, stripe fur stripe over the whole body exactly correspond- 
ing. So the hares, marmots, and squirrels of Europe might be 
all red, with black feet, while the corresponding species of 
Central Asia were all yellow, with black heads. In North 
America we might have raccoons, squirrels, and opossums in 
parti-coloured livery of white and black, so as exactly to resemble 
the skunk of the same country; while in South America they 
might be black, with a yellow throat patch, so as to resembie 
with equal closeness the tayra of the Brazilian forests. Were 
such resemblances to occur in anything like the number, ani 
with the wonderful accuracy of imitation met with among the 
Lepidoptera, they would certainly attract universal attention 
among naturalists, and would lead to the exhaustive study of 
the influence of local causes in producing such startling results. 

One somewhat sunilar case does indeed occur amony the 
Mammalis, two singular African animals, the Aard-wolf (77 + 
fedes) and the Hy:ena-dog (Zyvraou), both {strikingly resembling 
hy.cnas in their general form as well as ia their spotted mark- 
ings. Belonging as they all do to the Carnivora, though to 
three distinct families, it seems quite an anilogous case to those 
we have imagined ; but as the Aard-wolf and the hy:vna-dog 
are both weak animals compared with the hyzna, the resem- 
blance may bs useful, and in that case would come under the 
head of mimicry. This seems the more probable because, as 
a rule, the colours of the Mammalia are protective, and aie 
too little varied to allow of the influence of local causes pro- 
ducing any well-marked effects. 

When we come to birds, however, the case is diffcrent ; for 
although they do not exhibit such distinct marks of the influence 
of locality as do butterflies—probably because the causes which 
determine colour are in their case more complex——y ct there are 
distinct indications of some effect of the kind, and we must 
devote some little time to their consideration. 

One of the most curious cases is that of the parrots of the 
West Indian Islands and Central America, several of which have 
white heads or foreheads, occurring in two distinct genera,? while 
none of the more numerous parrots of South Amcrica are s0 
coloured. In the small island of Dominica we have a very large 
and richly-coloured parrot (CArysotis augusta) corresponding to 
the large and richly-coloured Papelio homerus of Jamaica, 

The Andaman Islands are equally remarkable, at least six of 
the peculiar birds differing from their continental allies in being 
much lighter, and sometimes with a large quantity of pure white 
in the plumage, ? exactly corresponding to what occurs among 
the butterflies, 

In the Philippines this is not so marked a feature,—yet we 
have here the only known white-breasted Kingcrow (/):c/urus 
mirabilis),—the newly discovered Lurylemus Steerit, wholly 
white beneath,—three species of Meum, all white beneath, — 
several species of FPurus, largely white-spotted,—while many of 
the pigeons have livht ashy tints. ‘The birds generally, however, 
have rich dark colours, similar to those which prevail among the 
butterflies. 

In Celebes we have a swallow-shrike and a peculiar small 
crow allied to the jackdaw,® whiter than any of their allics in 
the surrounding islands, but otherwise the colours of the birds 
call for no special remark. 

In Timor and Flores we have white-headed pigeons,°, and a 
long-tailed flycatcher almost entirely white.” 

In the small Lord Howe's Island we have the recently extenct 
white rail (Wotornis alba), remarkably contrasting with its allies 
in the larger islands of New Zealand. : 

We cannot, however, lay any stress on isolated examples of 
white colour, since these occur in most of the great continents, 
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but where we find a series of species of distinct genera, all differ- 
ing from their continental allies ina whiter colouration, as in the 
Andaman Islands and the West Indies ; and among butterflies, 
in the smaller Moluccas, the Andamans, and Madagascar, we 
cannot avoid the conclusion that in these insular localities some 
general cause is at work. 

There are other cas€s, however, in which local influences seem 
to favour the production or preservation of intense crimson or a 
very daik colouration. ‘Thus in the Moluccas and New Guinea 
alone we have bright red parrots belonging to two distinct 
families,’ and which, theretore, most probably have been inde- 
pendently produced or preserved by some common cause. Tlere 
too and in Australia we have black parrots and pigeons ;? and it 
is a most curivus and suggestive fact that in another insular sub- 
repion—that of Madagascar and the Mascarene Islands—these 
same colours reappear on the same two groups.* 

Some very curios ph:siological facts beariig upon the pre- 
sence or absence of while coloms in the higher animals have 
lately been adduced by Dr. Ogle.? Tt has been found that a 
coloured or dark pigment in the olfactory recion of the nostrils 
is essential to pe:tect smell, and this pigment is rarely deficient 
except when the whvle animal is pure white. In these cases 
the creature is almost without smell or taste. This, Dr. Ogle 
believes, explains the curious case of the pigs in Virginia 
adduced by Mr. Darwin, white pigs being poisoned by a poison- 
ous root which does not affect black pigs. Mir. Darwin imputed 
this to a constitutional difference accompanying the dark colour, 
which rendered what was poisonous to the white-coloured 

animals quite innocuous to the black. Di. Ogle however 
observes, that there is no prouf that the black pigs eat the root, 
and he believes the more probable explanation to be that it is 
distasteful to them, while the white pics, bein deficient in smell 
and taste, eat it and are killed. Analoyons facts occur in 
several distinct families. White sheep are hi'led in the Tarentino 
by eating //vpertcam crisczem, while black sheep escape 3 white 
rhinoceioses are said to perish from eating Luphorlia cand.i- 
abrum ; and white horses are said to suffer trum poisonous food 
where colomed ones escape. Now it is very imp.obable that a 
constilutional inununity from poisoning by so many distinct 
plants should in the case of such widely different animals be 
always correlated with the same dilierence of colum ; but the 
facts are readily understood if the senses of smell and taste are 
dependent on the presence of a pigment which is deficient in 
wholly white ananals. The caplanation has, however, been 
carried a step furtles by expe.iments showing that the absorption 
of odours by dead mater, such as clothing, is greatly affected 
by colour, bluck being the most powerful absorbent, then blue, 
red, yellow, and lastly white. We have here a physical cause 
for the sense-infcrioiity of totally white animals which may 
account for their rarityin nature. Tor few, if any, wild animals 
are wholly white. The head, the face, or at least the muzzle or 
the nose, are generally black. ‘The cars and eyes are also often 

lack; and there is reason to bclieve that dark pigment is 
essential to good hearing, as it ceitamly as to perfect vision. 
We can therefore understand why white cats with blue cyes are 
so often deaf—a peculiarity we notice more readily than their 
deficiency of sine or taste. 

If then the prevalence of white colouration is generally 
accompanied with some deficiency in the acuteuess of the most 
important senses, this colour becomes doubly dangerous, for it 
not only renders its pussessor more conspicuous to its encmies, 
but at the same time makes it lcss ready in detecting the presence 
of danger. lence, perhaps, the reason why white appears 


more frequently in islands where competition‘s less severe and | 


enemies less numerous and varied. Ilence, also, a reason why 
albinoism, although freely occurring in captivity never maintains 
itself in a wild state, while »e/znism does. The peculiarity of 
some islands in having all their inhabitants of dusky colours— 
as the Galapagos—may alsv perhaps be explained on the same 
pkxciples, for poisonous fruits or seeds may there abound which 
weed out all white or light-coloured varietics, owing to their 
deficiency of smell and taste. We can hardly believe, however, 
that this would apply to white-coloured butterflies, and this may 
be a reason why the effect of an insular habitat is more 
marked in these insects than in birds or mammals. But 
though inapplicable to the lower animals, this curious relation of 
sense-acuteness with colours may have had some influence on 
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the development of the higher human races, If light tints of 
the skin were generally accompanied by some deficiency in the 
senses of smell, hearing, and vision, the white could never com- 
pete with the darker races, so lony as man was in a very low or 
savage condition, and wholly dependent for existence on the 
acuteness of his senses. Dut as the mental faculties became 
more fully developed and more important to his welfare than 
meic sense-acuteness, the Jighter tints of skin, and hair, and 
eyes, would cease to be disadvantageous whenever they were 
accompanied by superior biain-power. Such variations would 
then be preserved ; and thus may have arisen the Xanthochroic 
race of mankind, in which we find a Jngh development of 
intellect accompanied by a slight deficiency in the acuteness of 
the senses as compared with the dacker forms. 


I have now to ask your attention to a few remarks on the 
peculiar relations of plants and insects a3 exhibited in islands. 

Ever since Mr. Darwin showed the immense importance of 
insects in the fertilization of flowers, @i1cat attention has beeu 
pail to the subject, and the relation of these two very different 
classes of natural objects has been found to be more universal 
aud more complex than could have been anticipated. Whole 
genera and families of plants have been so modified, as first to 
attract and then to be fertilized by, certain groups of insects, 
and this special adaptation scems in many cases to have deter- 
mined the more or less wide range of the plauts in question. It 
is al-o known that some species of plants can be fertilized only 
by particular species of insects, and the absence of these from 
any lucality would necessarily prevent the continued existence of 
the plant in that area, Here, I believe, will be found the clue 
to much of the peculiarity of the floras of oceanic islands, sine 
the methods by which these have been stocked with plants aul 
insects will be often quite different. Many sceds are, no 
doubt, carried by oceanic cunents, others probably by aquatic 
bids, Mi. U.N. Moseley informs me that the allatiosses, 
gulls, puflins, tropic Dnds, and many others, nest inland, 
often amidst dense vegetation, ant he believes they oiten cury 
sceds, attuched to their feathers, from island to island for preat 
di tances. In the tropics they often nest on the mountains far 
inland, and may thus aid in the distribution even of mountain 
plants. Insects, on the other hand, are mostly conveyed by 
aerial curents, especially by violent gales; and it may thus 
often happen that totally unrelated plants and insects may 
be brought together, in which case the former must often 
ycush fot want of suitable insects to fertilise them. This will, 
I think, account for the stranyely fragmentary nature of these in- 
sular floras, and the great ditferences that often exist between 
those which are situated in the same ocean, as well as for the 
preponderance of certain orders and genera, In Mr, Pickering’s 
valuable work on the Geogiaphical Distribution of Animals and 
Plants, he gives a list of no less than siaty-six natural orders of 
plants anerpeeiud/y absent from Tahiti, or which occur in many 
of the surrounding lands, some being abundant in other islan ls 
~-as the Labiatee at the Sandwich Islands. In these latter 


| islands the flora is much richer, yet a large number of fainilics 


which abound in othe: parts of Polynesia are totally wanting. 
Now much of the poveity and exceptional distribution of the 
plants of these islands 1s probably due to the preat scarcity of 
fluwer-frequenting insects. Lepiloptera and Ifymenoptera are 
exceedingly searce in the eastern islands of the Pacific, aud it is 
alinost certain that many plants which require these insects for 
their fertilization have been thercby prevented fiom establishing 
themselves, In the Western islands, such as the Fijis, several 
species of butterflies occur in tolerabie abundance, and no doubt 
some flower-haunting Jlymenoptera accompany them, and in 
these iMands the flora appears to be much more varied, and 
especially to be characterized by a much greater varlety of showy 
flowers, as may be seen by examining the plates of Dr. Seeman’s 
“Flora Vitiensi..” 

Darwin and Pickering both speak of the great preponderance 
of ferns at Tahiti, and Mr. Moseley, who spent several days in the 
interior of the island, informs me that ‘at an clevation of from 
2,000 to 3,000 feet the dense vegetation 15 composed almost 
entucly of ferns, A tree-fern (Alsophila tahit.nsis) forms a sort 
of forest, to the exclusion of almust every other tree, and, with 
huge plants of two other ferns (sf aguopt ris evecta and Aspeleninm 
nidus), forms the main mass of the vepetation.” And he adds, 
‘Tl have nowhere seen ferns in So great proportionate abundance.” 
This unusual proportion of ferns is a general feature of insular 
as compared with continental floras ; but it has, I believe, been 
generally attributed to favourable condilions, especially to equable 
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climate and perennial moisture. In this respect, however, Tahiti 
can hardly differ greatly from many other islands, which yet have 
no such vast preponderance of ferns. This. is a question that 
cannot he decided by mere lists of species, since it is probable 
that in Tahiti they are less numerous than in some other islands 
where they form a far less conspicuous feature in the vegetation. 
The island most comparable with Tahiti in that respect is Juan 
Fernandez. Mr. Moseley writes to me-- ‘In a gencral view of 
any wide stretch of the densely-clothed mountainous surface of 
the island, the ferns, both trec-ferns and the unstemmed forms, 
are seen at once to compose a very large proportion of the mass 
of fohage.” As to the insects of Juan Feimandes, Mr. Edwyn 
C. Reed, who made two visits and spent several weeks there, 
has kindly furnished me with some exact information, Of butter- 
flies there is only one (yramets carte), and that rare —a Chilian 
species, and probably an accidental straggler, Four species of 
moths of moderate size were obser ved— all Chilian, and a few 
larve and pups. Of bees there were none, eacept one very 
minute species (allied toa ChiZicola), and of other Tlymenoptera, 
a single speciinen of Ofdion lutens-— a cosmopolitan ichneumon. 
About twenty species of flics were observed, and these formed 
the most prominent feature of the entomology of the island. 

Now, as far as we know, this extreme entomological poverty 
aprees Closely with that of Tahiti; and there are probably no 
other portions of the globe equally favoured in soil and climate 
and with an equally luauriant vegetation, where insect-life is so 
scantily devclopcd. It is curious therefore to find that these two 
islands also agree in the wonderful predominance of ferns over 
the flowering plauts—in individuals even more than in specces, 
and there is no difficulty in connectin: the two facts. The 
exccsolse minuteness and ercat abundance of fern-spores causcs 
them to be far more casily distributed by winds than the secds 
of flowering plants, and they are thus always ready to occupy 
any vacant places in suitable localities. and to compete with the 
less vigorous flowering plants, But where insects are so scarce, 
all plants which require insect fertilisation, wl cther constantly to 
enable them to produce seed at all, or occasionally to keep up 
their constitutional vigour by ciossing, must be at a great di-- 
advantage; and thus the scanty flora which oceanic islands must 
always possess, peopled as they usually are by waifs and strays 
from other lands, is rendered still more scanty by the weeding 
out of all such"’as derend largely on insect fertilisation for their 
full development. Tt seems probable, therefore, that the pre- 
ponderance of ferns in islands (considered in mass of individuals 
rather than in number of species) is luyely due to the absence 
of competing phcnogamous plants; and that this is in gieat 
part due to the scarcity of insects. In other oceanic islands, 
such as New Zealand and tle Galapagos, where ferns, although 
tolerably abundant, form no such predominant feature in the 
veectation, but where the scarcity of flower-haunting insects is 
almost equally marked, we find a great preponderance of small, 
green, or otherwise inconspicuous flowers, indicating that only 
such plants have been cnabled to flourish there as are independent 
of insect fertilisation. In the Galapagos—which are perhaps 
even more deficient in flying insects than Juan Fernandes—this 
is so striking a feature that Mr. Darwin speaks of the vegetation 
as consisting in great part of ‘ wietched-looking weeds,” and 
states that ‘‘ it was some time before he discovered that almost 
every plant was in flower at the time of his visit.” Le also says 
that he ‘‘did nut see one beautiful flower” in the islands. It 
appears, however, that Composite, Leguminos.c, Rubiacezx, and 
Solanace.c, form a large proportion of the flowering plants, and 
as these are orders which usually require insect fertilisation, we 
must suppose cither that they have become modified so as to be 
self-fertilised, or that they are fertilised by the visits of the 
minute Diptera and Ilymenoptera, which are the only insects 
recorded from these islands. 

In Juan Fernandez, on the other hand, there is no such total 
deficiency uf showy flowers. I am informed by Mr. Moseley 
that a variety of the Magnoliaceous winter’s bark abounds, and 
has showy white flowers, and that a Bignoniaceous shrub with 
abundance of dark blue flowers, was also plentiful ; while a white- 
flowered lilinceous plant formed large patches on the hill-sides. 
Besides these there were two specics of woody Composit with 
conspicuous heads of yellow blossoms, and a species of white- 
flowered myrtle also a undant ; so that, on the whole, flowers 
formed a rather conspicuous feature in the aspect of the vegeta. 
tion of Juan Fernandez, 

But this fact—which at first sight seems entirely at variance 
with the view we are upholding of the important relation between 
the distribution of insects and plants—is well explained by the 
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existence of two species of humming-birds in Juan Fernandez, 
which, in their visits to these large and showy flowers fertilise 
them as effectually as bees, moths, or butterflies. Mr. Moseley 
informs me that ‘‘these humming-birds are evtraordinarily 
abundant, every tree v1 bush having one or two darting about 
it.” We also observed that ‘nearly all the specimens killed 
had the feathers round the base of the bill and front of the head 
clogged and coloured yellow with pollen.” Tere, then, we have 
the clue to the perpctuation of large and showy flowers in Juan 
Feinandez ; while the total absence of humming-birds in the 
Galapagos may explain why no such large-flowcred plants have 
becn able to establish themselves in tho-e equatorial islands, 

This leads to the observation that many other groups of birds 
also, no doubt, aid in the fertilization of flowers. I have often 
ob-erved the beaks and faces of the brush-tongued lories of the 
Moluccas covered with pollen; and Mr. Moseley noted the same 
fut in a species of clrtamus, or swallow-shrike, shot at Cape 
York, showing that this genus also frequents flowers and aids in 
their fertilisation. Inthe Australian region we have the immense 
gioup of the Meliphagida, which all frequent flowers, and as 
these ranye over all the islands of the Pacific, their presence will 
account lor a certain proportion of showy flowers being found 
theie, such as the scarlet ALetrosidtvros, one of the few conspicuous 
floweis in Tahiti. In the Sandwich Tslands, too, there are forests 
of Ahtosudios ; and Mr, Charles Pickering writes me, that they 
aie visited by honey-sucking birds, one of which is captured by 
sveetened bi:rd-lime, against which it thrusts its extensile 
{ nyuc. J am also informed that a considerable number of 
flowers are occasionally fertilised by humming-birds in North 
Amcrica ; so that there can, I think, be litle doubt that birds 
play a much more important part in this respect than has hitherto 
been imagined, It is not improLable that in Tropical America, 
where this fainily is so enormou-ly developed, many flowers will 
be found to be expressly adapted to fertilisation by them, just as 
so many in our own country are specially adapted to the visits of 
certain families or genera of insects. 

It must also be remembered, as Mr. Moseley has suggested to me, 
that a flower which had acquired a brilliant colour to attract insects 
micht, on transference to another country, and becoming so modi- 
fie as to be capable of self-fertilisation, retain the coloured petals 
for an indefinite period. Such is probably the explanation of the 
Pela ontm of Keranuclen’s land, which forms masses of bright 
colour near the shore during the flowering season ; while most of 
the other plants of the island have colourless flowers in accord. 
ance with the almost total absence of witged insects. The 
presence of many Jarge and showy flowers among the indigenous 
flora of St. Tlelena must be an example of a similar persistence. 
Mr. Melliss indeed states it to be ‘fa :emarkable peculiarity that 
the indigenous flowers are, with very slight exceptions, all per- 
fectly colourless ;” + but although this may apply to the general 
aspect of the remains of the indigenous flora, it is evidently not 
the case as regards the sfccies, since the interesting plates of 
Mr. Mellisy’s volume show that about one-third of the indigenous 
flowering plants have more or less coloured or conspicuous 
flowers, while several of them are exceedingly showy and 
beautiful. Among these are a Jobclia, three Wahlenbergias, 
several Composil, and especially the handsome red flowers of 
the now almost extinct forest-trees, the ebony and redwood 
(species of JL/hania, Byttneriacex). We have every reason to 
believe, however, that when St. Ifelena was covered with 
luxuriant forests, and especially at that remote period when it 
was much more extensive than it is now, it must have supported 
a certain number of indigenous birds and insects, which would 
have aided in the fertilisation of these gaily-coloured flowers. 
The researches of Dr. Hermann Muller have shown us by what 
minute modifications of structure or of function many flowers are 
adapted for partial insect- and self-fertilisation in varying degrees, 
so that we have no difficulty in understanding how, as the insects 
diminished and finally disappeared, self-fertilisation may have 
become the rule, while the large and showy corollas remain to 
tell us plainly of a once different state of things. = 

Another interesting fact in connection with this subject is the 
presence of arborescent furms of Composit: in so many of the 

remotest oceanic islands. They occur in the Galapagos, in 
Juan Fernandez, in St. lelena, in the Sandwich Islands, and 
in New Zealand; but they are not directly related to each other, 
representatives of totally different tribes of this extensive order 
becoming arborescent in each group of islands. The immense 
range and almost universal distribution of the Composit is due 
to the combination of a great facility of distribution (bygheir seeds), 
t Melliss’s $4. Helena, p. 226, note. 
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with a great attractiveness to insects, and the capacity of being 
fertilised by a variety of species of all orders, and especially by 
flies and small beetles. Thus they would be among the earliest 
of flowering plants to establish themselves on oceanic islands ; 
but where insects of all kinds were very scarce it would be an 
advantage to gain increased size and longevity, so that fertilization 
at an interval of several years might suffice for the continuance 
of the species. ‘The arborescent form would combine with 
increased longevity the advantage of increased size in the struggle 
for existence with the ferns and other early colonists, and these 
advantages have led to its being independently produced in so 
many distant localities, whose chief feature in common is their 
remoteness from continents and the extreme poverty of their 
insect life. 

As the sweet odours of flowers are known to act in combination 
with their colours, as an attraction to insects, it might be antici- 
pated that where colour was deficient scent would be so also. 
On applying to my friend Dr. Hfooher for information a. to 
New Zealand plants, he informed me that this was certainly the 
case, and that the New Zealand flora is, speaking generally, as 
strikingly deficient in sweet odours as in conspicuous colours. 
Whether this peculiarity occurs in other islands { have not been 
able to obtain information, but we may certainly expect it to be 
so in such a marked! instance as that of the Galapagos flora. 

Another question which here comes before us is the origin and 
meaning of the odoriferous glands of Jeaves. Dr. Hooker in- 
formed me that not only are New Zealand plants deficient in 

scented flowers, but equally so in scented leaves. ‘This led 
me to think that perhaps such leaves were in some wey an 
additional attraction to insects, though it is not easy to under- 
stand how this could be, except by adding a general attraction 
to the special attraction of the flowers, or by supporting the larve 
which as perfect insects aid in fertihsation, Mr. Darwin, how- 
ever, informs me that he considers that leaf-glands bearing essential 
oils are a protection against the attacks of insects where these 
abound, and would thus not be required in countries where 
insects were very scarce. But it seems opposed to this view that 
highly aromatic plants are characteristic of deserts all over the 
world, and in such places insects are not abundant, Mr. Stainton 
informs me that the aromatic Labiat.c enjoy no immunity from 
insect attacks. The bitter leaves of the cheiry-laurel are often 
eaten by the larvee of moths that abound on our fruit-trees ; while 
in the Tropics the leaves of the orange tribe are favourites with 
a large number of Jepidopterous larv.c ; and our northern firs and 
pines, although abounding in a highly aromatic resin, are very 
subject to the attacks of beetles. My friend Dr. Kichard Spruce 
—who while travelling in South America allowed nothing con- 
nected with plant-life to escape his obscrvation—informs me 
that trees whose leaves have aromatic and often resinous secre- 
tions in immersed glands abound in the plains of tropical 
America, and that such are in great part, if not wholly, free 
from the attacks of leaf-eating ants, except where the secretion 
is only slightly bitter, as in the orange tribe, orange-trecs being 
sometimes entirely denuded of their leaves in a single night. 
Aromatic plants abound in the Andes up tu about 13,000 feet, 
as well as in the plains, but hardly more so than in Central and 
Southern Europe. They are perhaps most plentiful in the dry 
mountainous parts of Southern Europe ; and as neither here nor 
in the Andes do leaf-eating ants exist, Dr. Spruce infers that, 
although in the hot American forests where such ants swarm 
the oil-bearing glands serve as a protection, yet they were not 
originally acquired for that purpose. Near the limits of per- 
petual snow on the Andes such plants as occur are not, so far 
as Dr. Spruce has observed, aromatic: and as plants in such 
situations can hardly depend on insect visits for their fertilisation, 
the fact is comparable with that of the flora of New Zealand, and 
would seem to imply some relation between the two phenomena, 
though what it exactly is cannot yet be determined. 
I trust I have now been able to show you that there are 
a number of curious problems lying as it were on the outskirts 
of iological inquiry which well merit attention, and which may 
lead to valuable results. But these problems are, as you see, for 
the most part connected with questions of locality, and require 
full and accurate knowledge of the productions of a number of 
small islands and other limited areas, and the mcans of com- 
paring them the one with the other. To make such comparisons 
is, however, now quite impossible. No museum contams any 
fair representation of the productions of these localities, and 
such specimens as do exist, being scattered through the general 
collection, are almost useless for this special purpose. If, then, 
we are to make any progress in this inquiry, it is absolutely 
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essential that some collectors should begin to arrange their 
cabinets primarily on a geographical basis, keeping together the 
productions of every island or group of islands, and of such 
divisions of each continent as are found to possess any special or 
characteristic fauna or flora. We shall then be sure to detect 
many unsuspected relations between the animals and plants of 
certain localities, and we shall become much better acquainted 
with those complex reactions between the vegetable and animal 
kingdoms, and between the organic world and the inorganic, 
which have almost certainly played an important part in deter- 
mining many of the most conspicuous features of living things. 


Rise and Progress of Modern Views as to the Antiquity and 
Origin of Man. 


I now come to a branch of our subject which I would gladly 
have avoided touching on, but as the higher powers of this Asso- 
ciation have decreed that I should preside over the Anthropological 
Department, it seems proper that I should devote some portion 
of my address to matters more immediately connected with the 
special study to which that Department is devoted. 

As my own knowledve of, and interest in, Anthropology, is 
confined to the great outlines, rather than to the special details 
of the science, I propose to give a very brief and general sketch 
of the modern doctrine as to the Antiquity and Origin of Man, 
and to suggest certain points of difficulty which have not, I think, 
yet received sufficient attention. 

Many now present remember the time (for it is little more 
than twenty years ago) when the antiquity of man, as now 
understood, was universally discredited. Not only theologians, 
but even geologists, then taught us that man belonged altogether 
to the existing state of things; that the extinct animals of the 
‘Tertiary period had finally disappeared, and that the earth’s 
surface had assumed its present condition, before the human race 
first came into existence. So prepossessed were even scientific 
men with this idea—which yet rested on purely negative evidence, 
and could not be supported by any arguments of scientific value 
—that numerous facts which had been presented at intervals for 
half a century, all tending to prove the existence of man at very 
remote epochs, were silently ignored ; and, more than this, the 
detailed statements of three distinct and careful observers were 
rejected by a great scientific Suciety as too improbable for pub- 
lication, only because they proved (if they were true) the co- 
existence of man with eatinct animals !? 

iut this state of belief in opposition to facts could not long 
continue. In 185y a few of our must eminent geologists 
examined for themselves into the alleged occurrence of flint 
implements in the gravels of the North of Fiance, which had 
been made public fourteen years before, and found them strictly 
correct. Vhe caverns of Devonshire were about the same time 
carefully examined by equally eminent observers, and were found 
fully to bear out the statements of those who had published their 
results eightcen years before. JV lint implements began to be 
found in all suitable localities in the South of England, when 
carefully searched for, often in gravels of equal antiquity with 
those of France. Caverns, giving evidence of human occupation 
at various remote periods, were explored in Belgium and the 
South of France,--lake dwellings were cxamined in Switzerland 
—refuse heaps in ]enmark—and thus a whole series of remains 
have been discovered carrying back the history of mankind froin 
the earliest historic periods to along distant past. The antiquity 
of the races thus discovered can only be generally determined 
by the successively earlier and carlier stages through which 
we can trace them. As we go back, metals soon disappear 
and we find only tools and weapons of stone and of bone. 
The stone weapons get ruder and ruder ; apa and then 
the bone implements, cease to occur; and in the earliest 
stage we find only chipped flints, of rude design though 
still of unmistakably human workmanship. In like manner 
domestic animals disappear as we go backward; and though 
the do seems to have been the ear iest, it 15 doubtful whether 
the makers of the ruder flint implements of the gravels 
possessed even this. Still more important as a measure of 
time are the changes of the earth’s surface—of the distribution 
of animals—and of climate—which have occurred during the 
human period. At a compe ed recent epoch in the record 
of prehistoric times we fin that the Baltic was far salter than it 
is now, and produced abundance of oysters ; and that Denmark 


1 In 1854 (?) a communication from the Toryuay Natural History Society 
coamiae see accounts by Mr. Godwin-Austen, Mr. ivian, and the 
Rev. Mr. MeEnery, that worked flints occurred in Kent’s Hole with remains 
uf eatinct species, Was rejected as too improbuble for publication. 
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was covered with pine forests inhabited by Capercailzies, such as 
now only occur further north in Norway. A little earlier we 
find that reindeer were common even in the South of France, 
and still earlier this animal was accompanied by the mammoth 
and woolly rhinoceros, by the arctic glutton, and by huge bears 
and lions of extinct species. The presence of such animals 
implies a change of climate, and both in the caves and gravels 
we find proofs of a much colder climate than now prevails in 
Western Europe. Still more remarkable are the changes of the 
earth’s surface which have been effected during man’s occupa- 
tion of it. Many extensive valleys in England and France are 
believed by the best observers to have been deepened at least a 
hundred feet ;—caverns now far out of the reach of any stream 
must for a long succession of years have had streams flowing 
through them, at least in times of floods—and this often implies 
that vast masses of solid rock have since been worn away. Jn 
Sardinia Jand has risen at least 300 feet since men lived there 
who made pottery and probably used fishing-nets ; while in 
Kent's Cavern remains of man are found buried beneath two 
separate beds of stalagmite, each having a distinct texture, and 
each covering a deposit of cave-earth having well-marked 
differential characters, while each contains a distinct assemblage 


» of extinct animals. 


Such, briefly, are the results of the evidence that has been 


rapidly accumulating for about fifteen years as to the antiquity of 
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man ; and it has been confirmed by so many discovertes of a like 
nature in all parts of the globe, and especially by the comparison 
of the tools and weapons of prehistoric man with those of modern 
savages, so that the use of even the rudest flint implements has 
become quite intelligible, —that we can hardly wonder at the vast 
revolution effected in public opinion. Not only is the belicf in 
man’s vast and still unknown antiquity universal among men of 
science, but it is hardly disputed by any well-informed theologian; 
and the present generation of science-students must, we should 
think, be somewhat puzzled to understand, what there was in the 
earliest discoveries that should have aroused such general oppo- 
sition and been met with such universal incredulity. 

But the question of the mcre ‘‘ Antiquity of Man” almost 
sank into insignificance at a very carly period of the inquiry, in 
comparison with the far more momentous and more exciting 
problem of the development of man from some lower animal 
form, which the theories of Mr. Darwin and of Mr. Herbert 
Spencer svon showed to be inseparably bound up with it. ‘This 
has been, and to some extent still is, the subject of fierce con- 
flict ; but the controversy as to the fact of such development is 
now almost at an end, since one of the most talented represen- 
tatives of Catholic theology, and an anatomist of high standing 
~——Professor Mivart—fully adopts it as regards physical structure, 
reserving his opposition for those parts of the theory, which 
would deduce man’s whole intellectual and moral nature from 
the same source, and by a similar mode of development. 

Never, perhaps, in the whole history of science or philosophy 
has so great a revolution in thought and opinion been effected 
as in the twelve years {rom 1859 to 1871, the respective dates of 
publication of Mr. Darwin’s * Origin of Species” and “ Descent 
of Man.” Up to the commencement of this period the belief in 


_ the independent creation or origin of the species of animals and 
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plants, and the very recent appearance of man upon the earth, 
were, practically, universal. Long before the end of it these two 
beliefs had utterly disappeared, not only in the scientific world, 
but almost equally so among the literary and educated classes 
generally. ‘Lhe belief in the independent origin of man held 
its ground somewhat longer, but the publication of Mr. Darwin’s 
great work gave even that its death-blow, for hardly anyone 
capable of judging of the evidence now doubts the derivative 
nature of man’s bodily structure as a whole, although many believe 
that his mind and even some of his physical characteristics may 
be due to the action of other forces than have acted in the case 
of the lower animals. 
es need hardly he surprised, under these circumstances, if 
cre has been a tendency among men of science to pass from 
ye rxtreme to the other, from a profession (so few years ago) of 
slates i as to the mode of origin of all living things, to a 
se sai most complete knowledge, of the whole progress of 
bathed sea from the first speck of living protoplasm up to the 
a ste i °pment of the human intellect. Yet this 1s really 
bie ve a in the last sixteen years, Formerly difficulties 
Aalbah ioe . ’ it was asserted that we had not sufficient 
Now dj e Ii enture on any generalizations on the subject. 
Ow diluculues are set aside, and it is held that our theories are 
* Lyell’s Antiquity of Man, fourth edition, p. 115. 
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so well established and so far-reaching, that they explain and 
comprehend all nature. It is not long ago (as I have already 
reminded you) since _/ac/s were contemptuously ignored, because 
they favoured our now popular views; at the present day it 
seems to me that facts which oppose them hardly receive due 
consideration, And as opposition is the best incentive to pro- 
gress, and it is not well even for the best theories to have it all 
their own way, I propose to direct your attention to a few such 
facts, and to the conclusions that seem fairly deducible from 
them. 

It is a curious circumstance, that notwithstanding the attention 
that has been directed to the subject in every part of the world, 
and the numerous excavations connected with railways and 
mines which have offered such facilities for geological discovery, 
no advance whatever has been made for a considerable number 
of years, in detecting the time or the mode of man’s origin. 
The Palzolithic flint weapons first discovered in the North of 
France more than thirty years ago, are still the oldest undisputed 
proofs of man’s existence ; and amid the countless relics of a 
former world that have been brought to light, no evidence of any 
one of the links that must have connected man with the lower 
animals has yet appeared. 

It is, indeed, well known that negative evidence in geology is 
of very slender value, and this is, no doubt, gencrally the case. 
The circumstances here are, however, peculiar, for many converg- 
ing lines of evidence show that on the theory of development by 
the same Jaws which have determined the development of the 
lower animals, man must be immensely older than any traces of 
him yet discovered. As this is a point of great interest we must 
devote a few moments to its consideration. 

1. The most important difference between man and such of the 
lower animals as most nearly approach him, is undoubtedly in 
the bulk and development of his brain, as indicated by the form 
and capacity of the cranium. We should therefore anticipate 
that these earliest races, who were contemporary with the extinct 
animals and used rude stone weapons, would show a marked 
deficiency in this respect. Yet the oldest known crania—those 
of the Eengis and Cro-Magnon caves— show no marks of degra- 
dation. ‘The former does not present so low a type as that of 
most existing savages, but is—to use the words of Prof. Huxley 
—“a fair average human skull, which might have belonged to 
a philosopher, or might have contained the thoughtless brains of 
a savage.’’ ‘I'he latter are still more remarkable, being unusually 
large and well formed. Dr. Pruner-Bey states that they surpass 
the average of modern European skulls,in capacity, while their 
symmetrical forms, without any trace of prognathism, compares 
favourably not only with the foremost savage races, but with 
many civilised nations of modern times. 

One or two other crania of much lower type, but of less 
antiquity than this, have been discovered ; but they in no way 
invalidate the conclusion which so highly developed a form at so 
eaily a period implies, viz., that we have as yet made a hardly 
perceptible step towards the discovery of any earlier stage in the 
development of man. 

2. This conclusion is supported and enforced by the nature ot 
many of the works of art found even in the oldest cave-dwellings, 
The flints are of the old chipped type, but they are formed into 
a large variety of tools and weapons-—such as scrapers, awls, 
hammers, saws, lances, &c., implying a variety of purposes for 
which these were used, and a corresponding degree of mental 
activity and civilisation. Numerous articles of bone have also 
been found, including well-formed needles, implying that skins 
were sewn together, and perhaps even textile materials woven 
into cloth. Still more important are the numerous carvings and 
drawings representing a variety of animals, including horses, rein- 
deer, and even a mammoth, executed with considerable skill on 
bone, reindeer-horns, and mammoth-tusks. These, taken to- 
gether, indicate a state of civilisation much higher than that of 
the lowest of our modern savages, while it is quite compatible 
with a considerable degree of mental advancement, and leads us 
to believe that,the crania of Engis and Cro-Magnon are not€x- 
ceptional, but fairly represent the characters of the race. If we 
further remember that these people lived in Europe under the 
unfavourable conditions of a sub-Arctic climate, we shall be in- 
clined to agree with Dr. Daniel Wilson, that it is far easier to 
produce evidences of deterioration than of progress in institutin 
a comparison between the contemporaries of the mammoth an 
later prehistoric races of Europe or savage nations of modern 
times.? 

3. Yet another important line of evidence as to thg extreme 
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antiquity of the human type has been brought prominently forward 
by Prof. Mivart.! He shows by a careful comparison ofall parts of 
the structure of the body, that man is related, not to any one, but 
almost equally to many of the existing apes—to the orang, the 
chimpanzee, the gorilla, and even to the gibbons—in a variety of 
ways ; and these relations and differences are so numerous and 
so diverse that on the theory of evolution the ancestral form 
which ultimately developed into man must have diverged from 
the common stock whence all these various forms and their ex- 
tinct allies originated. But so far back as the Miocene deposits 
of Europe, we find the remains of apes allied to these various 
forms, and especially to the pibbons, so that in all probability 
the special line of variation which Jed up to man branched off at 
a still earlier period. And these early forms, being the initiation 
ofa far higher type, and having to develop by natural selection into 
so specialised and altogether distinct a creatureas man, must have 
risen at a very early period into the position of a dominant race, and 
spread in dense waves of population over all suitable portions of 
the great continent—for this, on Mr. J)arwin’s hypothesis, is 
essential to rapid developmental progress through the agency of 
natural selection. 

Under these circumstances we might certainly expect to find some 
relics of these earlier forms of man along with those of animals 
which were presumably Jess abundant. Negative evidence of 
this kind is not very weighty, but still it has sev’ value. Tt has 
been suggested that as apes are mostly topical, and anthropoid 
apes are now confined almost exclusively to the vicinity of the 
equator, we should expect the ancestral fornis also to have in- 
habited these same localities-- West Africa and the Malay 
Islands. But this objection is hardly valid, because existing 
anthiopoid apes are wholly ¢cpendent on a perennial supply of 
easily accessible fruits, which is only found near the cquator, 
while not only had the south of Kurepe an almost tropical 
climate in Miocene times, but we must suppose even the earliest 
ancestors of inan (vu have | cen terrestiial and omnivorous, since it 
must have taken ages of slow modification to have produced the 
perfectly erect form, the short arms, anc the wholly non-prehen- 
sile foot, which so strongly differentiate man from the apes. 

The conclusion which I think we must anive at is, that if man 
has been develope! from a common ancestor, with all eaisting 
apes, and dy nu other agencics than such as have affected their 
development, then he must have existed in something approach- 
ing his present form, during the tertiary period— and not merely 
existed, but predominated in numbers, whcrever suitable condi- 
tions prevailed. Jf then, continued researches in all parts of 
Europe and Asia fail to bring to light any proofs of his presence, 
it will be at Icast a presumption that he came into existence at a 
much later date, and by a much more rapid process of develop- 
ment. Jn that case it will be a fair argument, that, just as he is 
in his mental and moral nature, his capacities and aspirations, 
so infinitely raised above the brutes, so lus origin is due to 
distinct and higher agencies than such a, have affected their 
devclopment. 

There is yet another line of inquiry bearing upen this subject 
to which 1 wish to call your attention. Jt is a somewhat curious 
fact, that, while all modern writers admit the great antiquity of 
man, most of them maintain the very recent development of his 
intellect, and will hardly contemplate the possibility of men 
equal in mental capacity to ourselves, having existed in pie- 
historic times. This question is generally assumed to be settled, 
by such relics as have been preserved of the manufactures ol the 
older races showing a lower and lower state of the arts; by the 
successive disappearance in carly times of iron, bronze, and 
pottery ; and by the ruder forms of the older flint implements. 
The weakness of this argument has been well shown by Mr. 
Albert Mott in his very original, but little known presidential 
address to the Literary and Philosophical Society of Liverpool 
in 1873. Lie maintains that ‘our most distant glimpses of the 
past are still of a work peopled as now with men both civilised 
and savage”—and, ‘‘that we have often entirely misread the 
pag by suppusing that the outward signs of civilisation must 
always be the same, and must be such as are found among our- 
selves.” In support of this view he adduces a variety of striking 
facts and ingemious arguments, a few of which I will briefly 
summarise, 

On one of the most remote islands of the Pacific—Laster 
Island—2,000 miles from South America, 2,000 from the Mar- 
quesas, and more than 1,000 from the Gambier Islands, are 
found hundreds of gigantic stone images, now mostly in ruins, 
often thirty or forty feet high, while some seem to have been 
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much larger, the crowns on their heads cut out of a red stone 
being sometimes ten feet in diameter, while even the head and 
neck of one is said to have been twenty feet high.! These 
once stood erect on extensive stone platforms, yet the island has 
only an area of about thuty square miles, or considerably less 
than Jersey. Now as one of the smallest images eight feet 
high weighs four tons, the largest must weigh over a hundred 
tons, if not much more; and the existence of such vast works 
implies a large population, abundance of food, and an esta- 
blished gov. rnment. Yet how could these coexist in a mere 
speck of land wholly cut off from the rest of the wold? Mr. 
Mott maintains that this necessarily implies the power of regular 
communication with larger islands or a continent, the aris of 
navigation, and a civilisation much higher than now exists iu 
any part of the Pacific. Very similar remains in other islands 
scattered widely over the Pacilic add weight to this argument. 

The neat example is that of the ancient mounds and earth- 
works of the North American continent, the bearing of which 
is even more significant. Over the greater pat of the exten- 
sive Mississippi valley four well-marked classes of these earth- 
works occur. Some are camps, or works of defence, situated 
on bluffs, promontories, or isolated hills ; others are vast inclo- 
sures in the plains and lowlands, often of geometric forms, and 
having attached to them 1oadways or avenues often miles in 
length ; a third are mounds corresponding to our tumuli, often 
seventy to ninety fee. high, and some of them covering acres of 
grouud; while a fourth group consist of representations of 
various animals modelled in relict on a gigantic scale, and 
occurring chiefly in an area somewhat to the north-west of the 
other classes, in the plains of Wisconsin. 

The first cliss--the camps o1 fortified inclosures—resemble in 
gencral feitures the ancient camps of our own islands, but fai 
surpass them in catent, Fort Hall, in Ohio, is surroun led by a 
wall and dich a mile anda half in lngth, part of the way cut 
through solid rock. Artificial reservoirs for water were made 
within it, while at one extremity, ona more elevated point, a keep 
is constructed with its separate defences and water-reservoirs. 
Another, called Clark’s Work, in the Suoto valicy, which seems 
to have been a fortified town, incloses an aica of 127 acres, the 
cmbankments measwing three nales in length, and containing 
not less than three million cubic feet of carth. This aca 
incloses numerou. sacrificial mounds and symmctrical carth- 
works in which many interesting 1elics and works of art have 
been found. 

The second class—the sacred inclosures—may be compared 
for eatent and arrangement with Avebury or Carnak—but are in 
some respects even more remarkable. Once of these, at Newark, 
Ohio, covers an area of several miles with its connected groups 
of circles, octagons, squares, ellipses, and avenues, on a grand 
scale, and formed by embankments fiuin twenty to thirty feet in 
height. Other similar works occur in different parts of Ohio, 
and by accurate survey itis found not only that the circles are 
true, though some of them are one-third of a mile in diameter, 
but that other figures arc truly square, each si le being over 1,000 
feet long, and what is still more important, the d.mensions of some 
of these geometrical figures in diflerent parts of the country and 
seventy miles apart, are identical. Now this proves the use, by 
the buildeis of these works, of some standard measures of length, 
while the accuracy of the squatcs, circles, and, in a less degiee, 
of the octagonal figures—shows a considerable knowledge of 
rudimentary geometry, and some means of measuring angles. The 
difficulty of drawing such figutes on a large scale is much greater 
than any one would imajine who has not tried it, and the 
accuracy of these is far beyond what is necessary to satisfy the 
eye. We must therefore impute to these people the wish to 
make these figures as accurate as possible, and this wish is a 
greater proof of habitual shill and intellectual advancement than 
even the ability to draw such figures. If, then, we take into 
account this ability and this love of geometric truth, and further 
consider the dense population and civil organisation implied Ly 
the coustruction of such extensive s ieae works, we must 
allow that these people had reached the earlier stages of a civill- 
sation of which no traces existed among the savage tribes who 
alone occupied the country when first visited by Europeans. 

The animal mounds are of comparatively less importance for 
our present purpose, as they imply a somewhat lower grade of 
advancement ; but the sepulchral and sacrificial mounds exist in 
vast numbers, and their partial exploration has yielded a quantity 
of articles and works of art, which throw some further light on 
the peculiarities of this mysterious people. Most of these mounds 
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contain a large concave hearth or basin of burnt clay, of per- 
fectly symmetrical form, on which are found deposited more or 
less abundant relics, all bearing traces of the action of fire. We 
are, therefore, only acquainted with such articles as are practi- 
cally fire-proof. These consist of bone and copper implements 
and ornaments, discs, and tubes—pearl, shell, and silver beads, 
more or less injured by the fire—ornaments cut in mica, orna- 
mental pottery, and numbers of elaborate carvings in stone, 
mostly forming pipes for smoking. The metallic articles are all 
formed by hanmcring, but the execution is very good ; plates of 
mica are found cut into scrolls and circles ; the pottery, of which 
very few remains have been found, is far superior to that of any 
of the Indian tribes, since Dr. Wilson is of opinion that they 
must have been formed on a wheel, as they are often of uniform 
thickness throughout (sometimes not more than one-sixth of an 
inch) polished, and ornamented with scrolls and figures of birds 
and flowers in dclicate relief. But the most instructive objects 
are the sculptured stone pipes, representing not only various 
easily recognisable animals, but also human heads, so we.l exe- 
cuted that they appear to be portraits. Among the animals, not 
only are such native forms as the panther, bear,fotter, wolf, 
beaver, raccoon, heron, crow, turtle, frog, rattlesnake, and many 
others, well represented, but also the manatee, which perhaps 
then ascended the Mississippi as it now does the Amazon, and 
tle toucan, which could hardly have been obtained nearer than 
Mexico. The sculptured heads are especially remarkable, be- 
cause they present to us the features of an intellectual and civi- 
lised people. ‘The nose in some is perfectly straight, and neither 
prominent nor dilated, the mouth is small, and the lips thin, 
the chin and upper lip are shout, contrasting with the pon- 
derous jaw of the modern Indian, while the cheek-bones pre- 
sent no marked prominence. Other examples have the nose 
somewhat projecting at the apex in a manner quite unlike the 
features of any American midigenes, and, although there are 
some which show a much coorser face, it is very difficult to see 
in any of them that close resemblance to the Indian type which 
these sculptures have been said to exhibit. The few authentic 
crania from the mounds present coriesponding features, being 
far more symmetrical and better devcluped in the frontal region 
than those of any American tribes, although somewhat 1e- 
sembling them in the occipital outline ;} while one was described 
by its discoverer (Mr. W. Maishall Anderson) as ‘a beautiful 
skull woithy of a Greek.” 

The antiquity of this comarkable 1ace may perhaps not be very 
great, as compared with the prehistoric man of ILurope, although 
the opinions of some writers on the subject seem allecte l by that 
“parsimony of tume” on which the late Sir Charles Lyell so often 
dilated. The mounds are all overgrown with dense forest, and one 
of the large trees was estimated te be eight hundied years old, 
while other observers consider the forest giowth to indicate an age 
of at least 1,000 year-. Butit is well known that it requires several 
generations of trees to pass away before the growth on a deserted 
elearing comes to correspond with that of the sunounding virgin 
forest, while this forest, once established, may go on growing 
for an unknown number of thousands of years. The Soo or 
1,000 years estimate from the growth of existing vegetation is a 

‘gaininum which has no bearing whatever on the actual age of 
these mounds, and we might almost as wall attempt to deter- 
mine the time of the glacial epoch from the age of the pines or 
@aks which now grow on the moraines. 

The impoitant thing for us, however, is thet when Nowh 
America was first settled by Ewopeans, the Indian tribes 
gnhabiling it had no knowledge or tradition of any preceding 
race of higher civilisation than themselves. Yet we find that 

uch a race existed; that they must have been populous 
and have lived under some established government; while 
(ere are signs that they practised agricultme latgely, as 
indeed they must have cone to have suppoited a popula- 
tion capable of executing such gigantic woiks in such vast 
reg it is stated that the mounds and carthworks of 
eee ae In the state of Ohio alone amounts to between 
an fp reads thousand. In their habits, customs, religion, 
‘vhile their 12. diflered strikingly from all the Indian tribes ; 
ee Ove of art and of geometric forms, and their capa- 
+ a hl fe the latter upon so gigantic a scale, render it 
fee their peal were a really civilised people, although the 
seor ini Sisk took may have been very different from 
‘aheritors of ees sage to very different intluences, and the 
here chal Beta stabi of ancestral civilisations. We have 
On cee 4 Striking example of the transition, over an 
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extensive country, from comparative civilisation to comparative 
barbarism, the former having left no tradition, and hardly any 
trace of influence on the latter. 

As Mr. Mott well remarks :—Nothing can be more striking 
than the fact that Easter Island and North America both give 
the same testimony as to the origin of the savage life found in 
them, although in all circumstances and surroundings the two cases 
are so different. If no stone monuments had been constructed in 
Easter Island, or mounds, containing a few relics saved from 
fire, in the United States, we might never have suspected the 
existence of these ancient peoples. Ife argues, therefore, that it 
is very casy for the records of an ancient nation’s life entirely to 
perish, or to be hidden from observation. Fiven the arts of 
Nineveh and Babylon were unknown oniy a pereration ago, and 
we have only just discovered the facts about the mound-builders 
of North America. 

But other parts of the American continent exhibit parallel 
phenomena. Recent investigations show that in Mesico, Central 
America, and Peru, the existing race of Indians has been pre- 
ceded by a distinct and more civilised race. This is proved by 
the sculptures of the ruined cities of Central America, by the 
more ancient terra-cottas and paintings of Mexico, and by the 
oldest portrait-epottery of Peru. All alike show morkedly non- 
Indian features, while they often closely resemble modern Euro- 
pean types. Ancient crania, too, have been found in all these 
countries, presenting very different characters from those of any 
of the modern indigenous races of America.! 

‘There is one other striking example of a higher being suc- 
cecded by a lower degree of knowledge, which is in danger of 
being forgotten because it has been made the foundation ot 
theories which seem wild and fantastic, and are probably in 
great part erroneous. I allude to the Great Pyramid of Kgypt, 
whose form, dimensions, structure, and uses have recently been 
the subject of claborate works by Prof. Piazzi Smyth. Now, the 
admitted facts about this pyramid are so interesting and so appo- 
site to the subject we are considering, that ] beg to recall them 
to your attention. Most of you are aware that this pyramid has 
bzen carefully explored and measured by successive Lyyptolo- 
gists, and that the dimensions have lately become capable of 
more necurate determination owing to the discovery of some of 
the oiginal casing-stones and the clearing away of the earth 
from the corners of the foundation, showing the sockets in which 
the corner-stones fitted, Prof. Smyth devoted many menths of 
work with the best instruments in order to tix the dimensions and 
angles of all accessible parts of the structure; and he has carefully 
determined these by a comparison of his own and all previous 
measures, the best of which agrce pretty closely with each other. 
The results anived at are— 

1, Tnat the pyramid is truly square, the sides being equal and 
the angles right angles. 

2. That the four sockets on which the four first stones of the 
comers rested are truly on the same level. 

3. ‘Vhat the direction of the sides are accurately to the four 
cardinal points. 

4. That the vertical height of the pyramid bears the same 
proportion to its circumference at the base, as the radius of a 
circle does to its cncumference, 

Now all these measures, angles, and levels are accurate, not 
as an ordinary surveyor or builder could make them, but to such 
a degree as requires the very best modern instruments and all the 
refinements of geodetical science to discover any crror at all. In 
addition to this we have the wonderful perfection of the work- 
manship in the intexior of the pyramid, the passages and 
chambers being lined with huge blocks of stones fitted with the 
utrrOst accuracy, wlule every part of the building exhibits the 
highest structural science. 

In all these respects this largest pyramid surpasses every other 
in Eyypt. Yet it is universally admitted to be the oldest, and 
also the oldest historical building in the world. 

Now these admitted facts about the Great Pyramid are surely 
remaikable, and worthy of the deepest consideration. ‘They sre 
facts which, in the pregnant words of the late Sir John Herschel, 
“‘according to received theories ought not to happen,” and 
which, he tells us, should therefore be kept ever present to our 
minds, since ‘‘they belong to the class of facts which serve as 
the clue to new discoveries.” According to modern theories, the 
higher civilisation is ever a growth and an outcome from a pre- 
ceding lower state ; and it is inferred that this progress is visible 
to us throughout all history and in all the material recordsof 
human intellect. But here we have a building which marks the 
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very dawn of history—which is the oldest authentic monument of 
man’s genius and skill, and which, instead of being far inferior, 
is very much superior to all which followed it. Great men are 
the products of their age and country, and the designer and 
constructors of this wonderful monument could never have arisen 
among an unintellectual and half-barbarous people. So perfect 
a work implies many preceding less perfect works which have 
disappeared. It marks the culminating point of an ancient 
civilisation, of the early stages of which we have no record 
whatever, 

The three cases to which I have now adverted (and there are 
many others) seem to require for their satisfactory interpretation 
a somewhat different view of human progress from that which is 
now generally accepted. Taken in connection with the great 
intellectual power of the ancient Greeks—which Mr. Galton 
believes to have been far above that of the average of any modern 
nation—and the elevation, at once intellectual and moral, dis- 
played in the writings of Confucius, Zoroaster, and the Vedas, 
they point to the conclusion, that, while in material progress 
there has been a tolerably steady advance, man’s intellectual and 
moral development reached almost its highest level in a very 
remote past. The lower, the more animal, but often the more 
energetic types, have however always been far the more nume- 
rous ; hence such established societies as have here and there 
arisen under the guidance of higher minds, have always been 
liable to be swept away by the incursions of barbarians. Thus 
in almost every part of the globe there may have been a long 
succession of partial civilisation, each in turin succeeded by a 
period of barbarism ; and this view seems supported by the 
occurrence of degraded types of skull along with such ‘‘as might 
have belonged to a philosopher '’—at a time when the mammoth 
and the reindeer inhabited southern France. 

Nor need we fear that there is not time enough for the rise and 
decay of so many successive civilisations as this view would 
imply ; for the opinion is now gaining ground among geologists 
that palzeolithic man was really preglacial, and that the great 
gap—marked alike by a change of physical conditions, and of 
animal hfe—which in Europe always separates him from his 
neolithic successor, was caused by the coming on and passing 
away of the great ice age. 

If the views now advanced are correct, many, perhaps most, of 
our existing savages, arc the successors of highcr races; and 
their arts, often showing a wonderful simi'arity in distant con- 
tinents, may have been derived from a common source among 
more civilised peoples. 

I must now conclude this very imperfect sketch of a few of 
the offshoots from the great tree of Biological study. It will, 
perhaps, be thought by some that my remarks have tended 
to the depreciation of our science, by hinting at imperfec ions 
in our knowledge and errors in our theories, where more enthu- 
siastic students see nothing but established truths. But I trust 
that 1 may have conveyed to many of my hearers » different im- 
pression, I have endeavoured to show that even in what are 
usually considered the more trivial and superficial characters 
presented by natural objects, a whole field of new inquiry is 
opened u» to us by the stu ty of distribution and local con- 
ditions. And es regards man, I have endeavoured to fix your 
attention on a class ot facts which indicate that the course of his 
d¢velopment has veen far less direct and simple than has hitherto 
héen supposed ; and that, instead of resembling a single tide with 
its advancing and receding ripples, it must rather be compared to 
the progress froin neap to spring tides, both the rise and the 
depression being comparatively greater as the waters of true 
civilisation slowly advance towards the highest level they can 
react. 

And if we are thus led to believe that our present knowledge of 
nature is somewhat Jess complete than we have been accustomed 
to consider it, this is only what we might expect ; for however 
great may have been the intellectual triumphs of the nineteenth 
century, we can hardly think so highly of its achievements as to 
ifnagine that, in somewhat less than twenty years, we have passed 
from complete ignorance to almost perfect knowledge on two 
such vast and complex subjects as the origin of species and the 
antiquity of man. 





SECTION E. 
GEOGRATIIY. 
Oreninc Appress sy F, J. Evans, C.B., F.R.S., Captain 
R.N., PRESIDENT, 
Two events, notable in the annals of Geographical Science have 
to be recorded since the last meeting of the British Association ; 
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and these events as bearing materially on the advancement of 
our knowledge of geography are deserving the special commen- 
dation of this Section. I refer to the successful issue of Cameron’s 
land journey across the tropical regions of Southern Africa and 
to the successful completion of the sea voyage of the Challenger ; 
a voyage which in its scope included the circumnavigation of the 
globe, the traversing the several oceans between the soth parallel 
of North latitude and the Antarctic circle, and the exploration 
throughout, by the medium of the sounding line and dredge, of 
the contour features, the formation, and the animal life of the 
great oceanic bed. 

The general results of the notable African land journey have 
already, through our parent society in London, been brought 
largely under public revicw ; and at our present meeting many 
details of interest will be placed before you by the intrepid 
traveller himself. The courage, perseverance and patient atten- 
tion to the records of this long travel have been dwelt on by our 
highest geographical authorities, and so far it might appear super- 
fluous to join in praise from this chair ; nevertheless, it is to that 
part of the proceedings of Cameron, the unvarying attention and 
care he bestowed on instrumental observations, in order to give 
those proceedings a secure scientific basis, to which I would 
direct your attention as being of a high order of merit. 

With this example before us, remembering the country and 
climate in which such unremitting labours were carried out, 
distinction to the future explorer cannot rest on the mere render- 
ing of estimated topographical details, but can alone be fully 
merited when those details are verified by instrumental obser- 
vations of an order sufficient to place numerically before geo- 
graphers the physical features and characteristics of the explored 
region. 

Turning now from the results of the land journey of Cameron 
to those of the sea voyage of the Challenger we are again re- 
minded of the value of repeated and methodically arranged 
instrumental observations in geographical research. With our 
present knowledge of the sea-board regions of the globe, little 
remains, except in Polar areas, for the navigator to do in the 
field of discovery, or even of exploration, otherwise than in those 
details rendered necessary by the requirements of trade or special 
industries. It is to the development of the scientific features of 
geography that the attention of voyagers requires to be now 
mainly directed ; and in this there is an illimitable field. The 
great advance in this direction resulting from the two leading 
events of the past year, to which I have referred, foreshadows 
geographical research of the future. 

Communications of special value from some of those voyagers 
whose good fortune it was to leave and return to their native 
Jand in the ship Challenyer will doubtless be made to this and 
other Sections. I trust nevertheless, as one officially interested 
in the expedition from its inception, and as having in early days 
been engaged in kindred work, and also as I hope without being 
considered to have trespassed on the scientific territories of these 
gentlemen ground indeed so well earned,—this meeting will 
view with indulgence my having selected as the leading theme 
of my address to it, a review of that branch of our science now 
commonly known as the ‘Physical Geography of the Sea ;” 
combined with such suggestive matter as has presented itself to me 
whilst engaged in following up the proceedings of this remark- 
able voyage. 

Tt has becn well observed that ‘‘contact with the ocean has 
unquestionally exercised a beneficial influence on the cultivation 
of the intel'ect and formation of the character of many nations, 
on the multiplication of those bonds which should unite the 
whole human race, on the first knowledge of the true form of the 
earth and on the pursuit of astronomy and of all the mathe- 
matical and physical sciences.’’ The subject is thus not an 
ignoble one, and further, it appears to me appropriate, assembled 
as we are in the commercial metropolis of Scotland, from among 
whose citizens some of the most valuable scientific investigations 
bearing on the art of navigation have proceeded. 

As a prefatory remark, I would observe that the distinctive 
appellation ‘‘ Physical Geography of the Sea” is due to the 
accomplished geographer Humboldt ; it is somewhat indefinite 
though comprehensive, and implies that branches of science not 
strictly pertaining to geography, as commonly understood, are 
invaded ; but this intrusion or overlapping of scientific boun- 
daries is inevitable with the expansion of knowledge: and it is 
difficult to see how the term can be wisely amended, or how the 
several included branches of physics can be separated from pure 
geographical science. 

We are indebted in our generation to the genius and untiring 
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of Maury, aided originally by the liberal support of his 
before us in the two-fold interests of 
science and commerce an abundant store of observed facts in 
this field; accompanied, too, by those broad gencralisations, 
which, written with a ready pen and the fervour of an enthusiast 
gifted with a poetic temperament, have charmed so many readers, 
and in their practical bearings have undoubtedly advanced navi- 
gation in practice. 

In our admiration, however, of modern progress we must not 
in justice pass by without recognition the labours of earlicr 
workers in the samc field. So early as the middle of the seven- 
teenth century we find in Holland, Barnard Vanerius describing 
with commendable accuracy the direction of the greater currents 
of the Atlantic Ocean and their dependence on prevailing winds ; 
the uncqual saltness of the sea, the diversity of temperature as 
the causes of the direction of the winds, and also speculating on 
the depths of the sea. Vanerius’s geographical writings were 
highly appreciated by Newton, and cditions were prepared at 
Cambridge under the supervision of that great man in 1672 
and 1681. 

To Dampier the seaman, and Halley the philosopher, we owe 
graphic descriptions of the trade winds as derived from personal 
experience ; while the investigations by Hadley of thcir causes, 
and the conclusions he arrived at, that they were due to the com- 
bined effects of the diurnal revolution of the earth on its axis, 
and the unequal distribution of heat over different parts of the 
earth’s surface, in substance still remain unchallenged. 

‘To Kennell we owe a masterly investigation of the currents of 
the Atlantic Ocean, an investigation, which for precision and a 
thorough conception of the conditions affecting the subject will 
long scrve as a model for imitation. lis period covered some 
thirty or forty years during the end of the last and the begin- 
ning of the present century. At that epnch, chronometeis -- 
though very efficient—had scarcely passed the stage of trial, but 
had nevertheless commended themselves to the first navigators 
of the day, whose aim it was to narrowly watch and test this, 
to them, marvellous acquisition. |Rennell thus commanded 
nautical observations of a high order of merit ; these he indi- 
vidually verified, both for determining the ship's position abso- 
lutely and relatively to the course pursued ; and our knowledge 
of surface-currents was established on the secure basis of diffe:- 
ential results obtained at short intervals, such as a day or parts 
of a day, instead of the previous rude estimation from a ship's 
reckoning extending over a whole voyage, or its greater part. 

At a later date we have by Redfield, Reed, Thom, and others, 
solidly practical investipations of the gyratory and at the same 
time bodily progressive movements of those fierce and violent 
storms which, generated in tropical zones, traverse extensive 
districts of the ocean, not unfrequently devastating the narrow 
belt of land comprised in their track ; and on the sea batiling all 
the care and skill of the seaman to preserve his ship scathless ; 
while the clear and elegant exposition by Dove of their law and 
ity application as one common gencral principle to the ordinary 
movements of the atmosphere must commend itself as one of 
the achievements of modern science. 

While for the moment in the aerial regions, we must not forget 
the industry and scientific penetration of the present excellent 
secretary of the Scottish Meteoro'opical Society. Ilis moire 
1ecent development of the several areas of barometric pr :ssuie, 
both oceanic and continental, bids fair to amend and enlarge om 
conceptions of the circulation of both the aerial and Jiquid 
coverings of our planet. 

Looking then from our immediate stand-pvint on the ex. 
tent of our knowledge, as confirmed by observational facts of 
the several branches of physics pertaining to the geography of 
the sea, just rapidly reviewed, we find that, resultmg from’ the 
methodical gathering up of “ocean statistics“ by our own and 
other maritime nations, in the manner shadowed forth by Maury 
and stamped by the Brussels Conference of 1853, we are in pos- 
Session Of a goodly array of broad but nevertheless sound results, 
The average seasonal limits of the trade winds and monsoons, 
with the “reas traversed by circular storms are known ; also the 
gencral linear direction and varying rates of motion of the several 
eat cutrents and streams ; together with the diffused values 
of air and sea surface temperatures, the areas of uniform baro- 

and the prevalent winds, over the navigable 


ener, 
Government, for placing 


metric pressure, 
parts of the globe, 


Thus far the practical ady 
ae Advantages that have accrued to the art 
rete utara: directly aiding commerce—by the gradual 
eeuaeas of this knowledge through the medium of graphical 
ndering on charts, and concise textual descriptions, cannot be 
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over-rated ; still much is wanting in fulnese and precision of de- 
tail, especially in those distant but limited regions more recently 
opened out by expanding trade. Science views, too, with 
increasing interest these advances in our knowledge of ocean 
physics, as bearing materially on the grand economy of nature : 
essays brilliant and almost exhaustive on some of its subjects, 
have been given to us by eminent men of onr own day ; but here 
one is reminded, by the diversity in the rendering of facts, how 
much remains to be done in their correlation, and what an ex- 
tensive and still expanding field is before us. 

The dawning efforts of science to pass beyond the immediate 
practical requirements of the navigator are worthy of note. We 
find—from an admirable paper on the *f Temperatures of the Sea 
at different Depths,” by Mr. Prestwich, just published in the 
Philosophical Transactions—that in the middle of last century 
the subject of deep-sea temperatures first began to attract atten- 
tion, and thermometers for the purpose were devised ; but it was 
not till the early part of the present century that the curiosity 
of seamen appears to have been generally awakened to know 
more of the ocean than could be gleaned on its surface. John 
Ross, when in the Arctic seas in 1818, caught glimpses of 
animal life at the depth of 6,000 feet; other navigators suc- 
ceeded in obtaining the temperature of successive layers of water 
to depths exceeding 6,000 feet, but, su far as I can ascertain, 
James Ross was, in 1840, the first to record beyond doubt that 
bottom had been reached, ‘‘decper than did ever plummet 
sound,” at 16,060 feet, westward of the Cape of Good LIope. 

The impetus to deep sea exploration was, however, given by 
the demand for electric telegraphic communication between 
countries severed by the ocean, or by impracticable land routes, 
and the past twenty years marks its steady growth. Appliances 
for reaching the bottom with celerity, fur bringing up its water, 
for bringing up its formation, for registering its thermal condi- 
tion 7 situ, have steadily improved, and thus the several oceans 
were examined both over present and prospective telegraph 
routes. Science, aroused by the consideration that vast fields 
for biological research were opening up—as proved by the re- 
turns, prolific with living and dead animal matter, rendered by 
the comparatively puny appliances originally used for bringing 
up the sea bottom—invoked, as beyond the reach of private 
enterprise, the aid of Government. Wisely, earnestly, and 
munificently was the appeal responded to, and thus the 
Chalhtenser Expedition has become the culminating effort of our 
own day. 

We have now reached, in all probability, a new starting-point 
in reference tov many of our conceptions of the physics of the 
globe, and our own special branch may not be the least affected. 
‘There is opened up to us, for example, as fair a general know- 
ledge of the depression of the bed of large oceanic areas below 
the sea level, as of the elevation of the Jands of adjacent conti- 
nents above that universal sero line. We learn for the first time 
by the Challenger’s results—ably suppicmented as they have 
recently been by the action of the U.S. Government in the 
Pacine, and by an admirable series of soundings made in the 
exploratory German ship of war Gaselle--that the unbroken 
range of ocean in the southern hemisphere is much shallower 
than the northern seas, that it has no features approaching in 
character those grand abyssal depths of 27,000 and 23,500 feet 
found respectively in the North Pacific and North Atlantic Oceans, 
as the preatest reliable depths recorded do not exceed 17,000 or 
17,500 feet. 

The general surface of the sea bed presents in general to the 
eye, when graphically rendered on charts by contour lines of 
equal soundings, extensive plateaux varied with the gentlest of 
undulations. There is diversity of feature in the western Pacific 
Ocean, where, in the large area occupied by the many groups of 
cural islands, their intervening seas are cut up into deep basins 
or hollows, some 15,000, some 20,000 fect deep. In the 
Northern Oceans one is struck with the fact that the profounder 
depths in the Pacific occupy a relative place in that ocean with 
those found in the Atlantic ; both abyssal areas have this, tgp, 
in common, the maximum depths are near the Jand, the sea sur- 
face temperature has the maximum degree of heat in either ocean, 
and two of the most remarkable ocean streams—Il‘lorida Gulf 
and Japan—partially encompass them. 

In the Atlantic Ocean, from 2 high Southern latitude, a broad 
channel with not less than some 12,000 to 15,000 feet can be 
traced, as extending nearly to the entrance of Davis Strait: a 
dividing undulating ridge of far less depression, on which stand 
the islands of Tristan d’Acunha, St. Helena, and Ascension, 
separates this which may be named the Western Chanffl from a 
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similar one running parallel to the South African Continent, and 
which extends to the parallel of the British Islands. It is 
possible that certain tidal and, indeed, climatic conditions, 
peculiar to the shores of the North Atlantic, may be traced to 
this bottom conformation, which carries its deep, canal-like cha- 
racter into Davis Strait, and between Greenland, Iceland, and 
Spitzbergen, certainly to the Soth parallel. 

There is, however, one great feature common to all oceans, and 
which may have some significance in the consideration of ocean 
circulation, and as affecting the genesis and translation of the 
great tidal wave and other tidal phenomena, of which we know 
so little; namely, that the fringe of the seaboard of the great 
continents and islands, from the depth of a few hundred feet 
below the sea-level, is, as a rule, abruptly precipitous to depths 
of 10,000 and 12,000 fect. This grand escarpment is typically 
illustrated at the entrance of the Lritish Channel, where the 
distance between a depth of 600 feet and 12,000 feet is in places 
only ten miles. Imagination can scarcely realise the stupendous 
marginal features of this commun surface depression. 

Vast in extent as are these depressed regions—for we must 
recollect that they occupy an area three times greater than the 
dry Jand of the globe, and that a temperature just above the 
freezing-point of Fahrenheit prevails in the dense liquid layers 
covering them—life is sustained even in the most depressed and 
coldest parts ; while in those areas equivalent in depression below 
the sea-level to that of Furopean Alpine regions above it, animal 
life abundantly prevails : structural forms complicated in arrange- 
ment, elegant in appearance, and often lively in colour, clothe 
extensive districts ; other regions apparently form the sepulchral 
resting-place of organisms which when living existed near the 
surface ; their skeletons, as it has been graphically put, thus, 
‘raining down in one continuous shower through the intervening 
miles of sea-water.” Geolovical formations, stamped with the 
permanency of ages, common to us denizens of the dry land, 
appear, in these regions, to be in course of evolution ; forces 
involving the formation of mineral concretions on a grand scale 
aie at work ; life is abundant everywhere in the surface and sub- 
surface waters of the oceans ; in fine, life and death, reproduction 
and decay, are active, in whatever depths have been attained. 

As a question of surpassing interest in the great scheme of 

nature, the economy of ocean circulation, allecting as it does the 
climatic conditions of countries, has of late attracted attention. 
The general facts of this circulation in relation to climate have 
been thus tersely summarised: ‘‘Cold climates follow polar 
waters towards the equator, warm climates follow warm equato- 
rial streams towards the poles.””» We can all appreciate the 
geniality of our own climate, especially on the western shores of 
the kingdom, as compared with the Arctic climate of the shores 
of J.abrador, situated on the same parallels of latitude; or 
indeed, with the vigorous winter climate of the adjacent North 
American seaboard, even ten degrees farther to the south. 
These, and kindred features in other parts of the globe, have led 
to the summarised generalisation I have just refered to, but the 
rationale of these movements of the wateis is by no means 
assured to us, 

‘That ocean currents were due primarily to the trade and other 
prevailing winds, was the received opinion from the earliest in- 
vestigation nade by navigators of the constant surface movement 
of the sea. Rennell’s views are thus clearly stated— ‘‘ The winds 
are to be regarded as the prime movers of the currents of the 
ocean, and of this agency the ¢rade winds and monsoons have by 
far the greatest share, not only in operating on the /arger haly 
of the whole extent of the circumambient ocean, but as possessing 
greater power by their constancy and elevation to generate and 
perpetuate currents” , . . ‘‘next to these, in degrees, are the 
most prevalent winds, such as the westerly wind beyond, or to 
the north and south, of the region of trade winds.” 

Maury, so far as 1 am aware, was the first to record his dissent 
from these generally received views of surface curtents being due 
to the impulse of the winds, and assigned to differences of specific 
privity, combined with the earth’s rotation on its axis, the move- 
ment of the Gulf Stream, and other well defined ocean currents. 

A writer of the present time, gifted with high inductive reason- 
ing powers and with observed facts before him in wide extension 
of those investigated by Rennell, regards the various ocean 
currents as members of one grand system of circulation ; not 
produced by the trade winds alone, nor by the prevailing winds 
proper alone, but by the continued action of all the prevailing 
winds of the globe regarded as one system of circulation ; and 
that without exception, he finds the direction of the main cur- 


NATURE 
















[ Sept. 7, 1876 


were 











eee eengen ieee. 


rents of the globe to agree exactly with the direction of the 
prevailing winds. 

Another writer of the present day, distinguished for intellec- 
tual power, and who personally has devoted much time to the 
acquisition of exact physical facts bearing on the’question both 
in the ocean near our own shores and in the Mediterranean sea, 
without denying the agency of the winds, so far as surface drifts 
are concerned, considers that general ocean circulation is de- 
pendent on thermal agency alone ; resulting in the movement of 
a deep stratum of polar waters to the equator, and the movement 
of an upper stratum from the equator towards the poles: the 
“disturbance of hydrostatic equilibrium ” being produced by the 
increase of density occasioned by polar cold and the reduc- 
tion of density occasioned by equatorial heat ; and that polar 
cold rather than equatorial heat is the Arzwzume mobile of the cir- 
culation. Analogous views had also Leen entertained by Conti- 
neutal physicists from sea temperature results obtained in Russian 
and French voyages of research in the early part of this 
century, 

We have here presented to us two distinct conceptions of 
ocean circulation —the one to a great extent confined to the 
surface and horizontal in its movements, the other vertical ex- 
tending from the ocean surface to its hed, and involving, as a 
consequence, ‘that every drop of water will thus Lexcept in 


confined seas] be brought up from its greatest depths to the 
sur‘ace.”’ 


With these scveral hypotheses before us, it may be fairly con- 


sidered that the problem of ‘‘ocean circulation” 1s still unsolved. 


Possibly, the real solution may require the consideration of 


physical causes beyond those which have been hitherto accepted. 
In attempting the sc lation, it appeats to me impossible to deny 
that the agency of the winds is most active in bringing about 
great movements on the surface waters: the effects of the 


opposite monsoons in the India and China seas furnishing corro- 
borative proof. Again, the remarkable thermal condition of 
the lower stratum of the water in enclosed seas, as the Mediter- 
ranean, and in those basin-like areas of the Western Pacific cut 
off by encircling submarine ridges from the sources of polar sup- 
plies, combined with the equally remarkable conditions of cold 
water from a polar source Nowing side by side or interlacing 
with warm water from equatorial rezions- -as in the action of 
the Labrador and Gulf Streams pomts to the hypothesis of a 
vertical circulatzon as also commanding respect. 

‘The time may be considered, however, to have now arrived 
for gathering up the many threads of information at our disposal; 


and by fres!: combinations to enlarge at least our conceptions, 
even if we fail in satisfying al] the conditions of solution. 
this task J] will briefly address inyseif, 


To 


A grand feature in terrestrial physics, and one which I appre- 


hend bears directly on the subject before us, is that producing 
ice movementin Antarctic seas, 


We know from the experience 
gained in ships -—which, to shorten the passages to and from this 
country, Australia and New Zealand, have followed the great 
circle route, and thus attained high southern latitudes—that vast 
tracts of ice fiom time to trme become disrupted from the fringe 
of southern lands. Reliable accounts have reached us of vessels 
frequently running down several degices of longitude, sadly 
hamyered by meeting islands of ice ; and especially of one ship 
being constantly surrounded with icebergs in the corresponding 
latitudes to those of London and Liverpool, extending nearly 
the whole distance between the meridians of New Zealand and 
Cape Llorn, Indeed, accumulated records point to the conclusion 
that on the whole circumference of the globe south of the 5oth 
parallel, icebergs, scattcrecl more or less, may be constantly 
fallen in with during the southern summer, 

The Antarctic voyages of I)’Unville, Wilkes, and James Ross 
assure us of the origin and character of these ice masses which 
dot the Southern seas. [ach of these voyagers were opposed in 
their progress southward—I)’Urville and Wilkes on the 65th 
parallel, Koss on the 77th, by barrier cliffs of ice. Ross traced 
this barrier 250 miles in one unbroken line; he describes it as 
one continuous perpendicular wall of ice, 200 to 100 feet high 
above the sea, with an unvarying level outline, and probably 
more than 1,000 feet thick—‘'a mighty and wonderful object.” 
Ross did not consider this ice barrier as resting on the ground, 
for there were soundings in 2,500 feet a few miles from the 
cliffs ; Wilkes also sounded in over 5,000 feet, only a short 
distance from the barrier. 

There is singular accord in the descriptive accounts by Wilkes 
and Ross of this ice region ; they both dwell on the difference in 
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petra 
ter of Anturctic from Arctic ice ales on the pec 
eh the upper surface of the floating icebergs, an e 
as d appearance ; on the extreme severity of the climate in 
ace ssure experienced—and 


ummer ; of the low barometric Bre 
ae equal wonderment at the stupendous forces necessary to 


break away the face of these vast ice barriers, and the atmo- 
spheric causes necessary for their reproduction. ae : 

From the drift of this disrupted ice we have fair evidence of a 
sreat bodily movement of the waters northward ; for it must be 
remembered that icebergs have been fallen in with in the entire 
circumference of the southern sear, and that they are pushed in 
the South Atlantic Ocean as far as the 4oth parallel of latitude ; 
in the South Indian to the 45th parallel; and in the South 
Pacitic to the 5oth parallel. 

In the discussion of ocean circulation, it has been assumed 
that water flows from Equatorial into Antarctic areas ; there is 
no evidence, so far as 1 am aware, that warm surface water in 
the sense implied 1s found south of the 55th parallel. Surface 
stream movement northward and eastwaid appears to be that 
generally experienced in the zone between the Antarctic circle 
and that parallel. With, then, this great bodily movement north- 
ward of Antarctic waters included certainly between the surface 
and the base, or nearly su, of these tabular icebergs (and thus 
representing a stratum certainly some thousand fect in thickness), 
the question arises, Tlow and from whence does the supply come 
to fill the created void? Sir W yvulle ‘Thomson, the leader of 
the Challenger scientific staff, in one of the later of the many 
able reports he has forwarded to the Admiralty, furnishes, | 
think, aieasonable answer. Stating first his views as derive | 
from study of the bottom temperature of the Pacific Occan 
geneially, he writes :—‘* We can scarcely doubt that, like the 
similar mass Of cold bottom-water im the Atlantic, the bottom- 
water of the Paulie is an extiemcly slow mihaught from the 
Southern Sea.” Tle then gives the reason. ‘lam every day 
more fully satisfied that this niux of cold water into the Pacific 
and Atlantic Qecans from the seuthward ts to be referrcdl to the 
sunpiest and must obvious of all causes, the caccss of evaporation 
over precipitation of the land-hemisphere ; and the excess of 
precipitation over evaporation im. the middle and southern parts 
of the watar-ly misphere,” 

Before following up the ereat northward mavement of .Ant- 
arctic waters, T would draw attention to a physical feature in 
connection with tidal movements, which powstbly may be one 
of the many lnks mi the chain of causes affecting ocean ciucu- 
Jation. The mean tide level (or that umapinary port equi- 
dustant fiom the lugh and low water-marks as observed through- 
vul a Whole lunation) has been assumed as an invanable 
quantity ; our Oidnance Stuvey adopts itas the zero from whence 
all elevation, are given: the aula fee! for Great Butam beng 
tne level of mean ude at Liverpool. For practical puipo es, at 
Jeast on our own shores, this mean sea-level may be considered 
invariable, although recent investuyations Of the udes at Liver. 
pool and Ramsgate Indicate Chanpes in it to the evtent of a few 
inches, and which changes are embraced in an annaal period, 
attaining the maximum height im the later months of the year ; 
these have been assumed as pos-tbly due to meteorol gical 
rather than to the astronomical causes involved by tidal theory. 

From an examination of some tidal observations recently made 
near the mouth of Swan River, m Westen Australia, durmy the 
progress of the Adinnally survey of that coast, there appears to me 
evidence thatin thislocality open, it will be remembered, to the 
wide southern seas—the sea-level varies appreciably dung the 
year: thus, the preatest daily tidal range in any month very iuely 
exceeds 3 feet, but the high and low water-marhs range during 
the year 5 fect. ‘The higher level is attamed in June, and 
excceds the lower Jevcl, which is 1cached in November, by one 
foot or more. At Ksquimalt in Vancouver Island, Jaily open 
to the North Pacitic Ucean, thete are indications of the s¢a-level 
being higher in January than it is in June ; and a distinct excess 
of the mean level of the tide by several inches in December and 
by Te eae compared with the summer months, was traced 
1348), If ho Becchy, R.N., at Holyhead (see Lh. Trans, 
A oecwve a surface oscillation is a genial oceanic feature, 
Tidal Comite proofs indirectly appear in the Re ports of the 
T ave: pict aad 7 this Association fur 1508, ’70, '72, to which 
iidevor cue: i ~lor mention is also wade of a large annual 
hating heen Ahn inches, reaching its maximum in PUEUSG 
Me ie gaee ts eit , at Cat Island, in the Gulf of Mexico ;— 
SE tlic couthecn Ronan this physical condition, that the waters 
Heyer wher ih sphere attain a high Jevel at the period of 

y €sun is to the north of the equator, and that 


the northern waters are highest at the period when ee ae ee cc sun is to 
the south of the equator. This is a question of so much interest 


that I propose again to revert to it. 

Variations in the sea Jevel have been observed, notably in the 
central parts of the Red Sea, where the surface water, as shewn 
by the exposure of coral reefs, is said to be fully two "feet lower 
in the summer months than in the opposite season ; these differ. 
ences of level are commonly assigned to the action ‘of the winds. 

Rennell, in his ‘‘ Investigation of the Currents of the Atlantic 
Ocean,” states, on what would appear reliable authority, that on 
the African Guinea coast the level of the sea is higher by at 
least six feet perpendicular in the season of the strony S.W. and 
southerly winds—which winds blow obliquely into “the bay of 
Benin between April and September, the rainy season also -than 
during the more serene weather of the opposite season ; the 
proof being that the tides ebb and flow regularly in the several 
rivers during the period of strong S,W. winds, but that in the 
other scason the same rivers run ebb constantly, the Jevel of the 
sea being then too low to allow the tide waters to enter the 
mouths of the rivers. Tc is possible the cause, here and elsewhere, 
may, in part be cosmical, and neither meteorolovical 10r astro- 
nomical in a tidal sense. 

‘These several facts in relation to the variations in levels 
of the surface of the ocean are interesting, an7 point to new fields 
of observation and research. 

Another physical feature connected with the ocean level is 
deserving consideration ; I 1efer to the effect of the pressure of 
the atmosphere. On eood authority we know that the height 
of ugh water in the 1 nglish Channel varics inversely as the 
height of the haronieter ; the late Sir John Lubbock laid it down 
asarule that a rise of one inch in the barometer causes a depres- 
sion in the height of high water amounting to seven inches at 
London and to eleven inches at Liverpool. Sir James Ross 
when at Port Leopold, in the Arctic seas, found that a difference 
of pressure of ‘668 of an inch in the barometer produced a differ- 
ence of 9 inches in the mean level of the sea, the greatest 
pressure corresponding to the Jowest level. "These results 
appeared to him to indicate “that the o-ean is a water-baro- 
metor ona vast scale of mavnificence, and that the level of its 
sirfice is disturbed by every variation of atmospheric pressure 
inversely as the mercury in the barometer, and exactly in the 

1Autio of the relative specific pravities of the water and the mer- 
cury.” When we consiter the exceptionally low barometric 
pressure prevailing in the -outhern seas, and the comparatively 
low pressure of the I-quatorial Ocean zones as compared with 
the areas of high pressure in the oceans north and south of the 
L«quator -the latter features a Jate development by Mr. Buchan 
—these characteristic conditions of atmos: herie pressures cannot 
exist, without presumably affecting the surface conditions of 
adjacent waters. 

There 1s yet one more point in connection with the ocean 
cuculation Which ] venture to think has not received the atten- 
tion if demands ; this is the cconomy of these currents known 

‘counter equatorial.” “Their limits are now fairly ascertained, 
and are found to be confined to a narrow zone; they runina 
direction directly opposite to, and yet side by stle with, the 
equatorial streams of both the Atlantic and Pacific Oceans. We 
kuow that th?y run at times with great velocity (the CZa//lenper 
experienced fifty miles in a day im the Pacific Ocean), aud « cca- 
stonally in the face of the trade wind ; and that they are not 
meicly local, stretching as they do across the wide eatent of the 
Pacitic ; and in the Atlantic, during the summer months of our 
henusphere, extending nearly across from the Guinea Coast to 
the West India Islands. They have too this significant feature 
that their narrow zune is confined to the vorthern sede alone of 
the great west-going equator currents ; this sone is approal- 
mately between the parallels of 7° and 10° N., and thus corre- 
sponds with the belt of greatest almospherical heat on the earth’s 
surface. 

That the functions of the counter currents in the physics of the 
ocean are important must, I think, be conceded. They appear 
to act on their eastern limits as feeders to the equatorial cur- 
rents ; and from the seasonal expansion, which has been well 
traced in the Atlartic, are probably more immediately associated 
with some oseillatory movement of the waters following, though 
perhaps only remotely connected with, the sun’s movements in 
declination. 

A bricf summary of the thermal conditions of the oceanic 
basins will now enable us to review the salient features of ocean 
circulation, and the more immediate scientific position ghe ques- 


tion has assumed, 
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In all seas within the torrid and temperate zones, provided 
any given area is not cut off by submarine barriers from a sup- 
ply of polar or glacial water, the sea bed is covered by a thick 
stratum of water, the temperature of which is confined between 
32° and 35° I. In the Pacific Ocean this cold stratum must be 
derived from Antarctic sources, for the opening of Dehring 
Strait is too small to admit of an appreciable cfflux of Arctic 
waters. In this ocean the cold stratum obtains generally at 
depths below 9,000 feet from the surface, with an almost invari- 
able isothermal line of 4o° F., at from 2,500 to 3,000 feet from 
the surface. Similarly, in the Indian Ocean basin, the cold 
stratum at the bottom is derived from Antarctic sources, for the 
temperature of 33°°5 I. underlics the hot surface waters of the 
Arabian Gulf. 

Tn the South Atlantic, Antarctic waters, with a bottom tem- 
perature of 31' to 33°°5 I’., certainly cruss the equator ; the bed 
of the Noith Atlantic basin then warms up to 35°—marked 
diversities in both the temperatures and thickness of the succes- 
sive layers of water fiom the surface downwards are found— 
and jn the central parts of the basin it is not until the vicinity of 
the Faroe Islands 15 1cached that Arctic waters of an equivalent 
emperatuie to those fiom Antarctic sources aie experienced. 

Tuning now to the scientific aspect of the question :—~ 

The doctrine of a general oceanic the:mal circulation assumes 
two general propositions — 1, the existence of a deep under-fluw 
of glacial water from each pole to the equator; and 2, the 
movement of the upper stratum of oceanic water from the equa- 
torial region towards each pole, as the necessary complement of 
the ¢cep polar under-flow — this double movement being de- 
pendent ‘upon the disturbance of hydrostatic equilibrium con- 
stantly maintained by polar cold and cquatonial heat.” 

Proposition 2, in its general application as to the movement of 
surface waters, is unquestionable ; but that of a deep under-flow 
from the poles, as a nece-sary complement, remams open to 
doubt. Proposition 1, in its wide generality, must, from what 
we know of the Pacific, be confined to the Atlantic Ocean ; and 
it appears to me that it is on the interpretation of the movement 
of the waters in its northern basin that the hypothesis of a ver- 
tical circulation and the potency of thermal apency in bringing it 
about must be judged. 

We have followcd the movements of Antarctic waters in the 
Atlantic tu the goth parallel, as illustrated by the progress of 
icebergs ; we hnow that the movement deflects the strong 
Agulhas ciwnrent, and that the cold waters well up on the western 
shore of the South .\frican continent, cooling the equatorial 
current near ifs presumed source; the thrusting power of this 
body of water 1s therefore great. About the equator it rises 
comparatively near to the surface. But we now come to another 
and distinct movement—the equatorial current—and on this, I 
apprehend, the material agency of the winds cannvut be denied, 
in forcing an enormous mass of surface-water from: east to west 
across the ocean. The Gulf Stream results, and the compara- 
tive powers of this stream, as especially influenciny the climate 
of our own and neighbouring countries, together with the forces 
at woik to propel its warm waters across the «Atlantic, has be- 
come the controversial field for the upholdas of horizontal and 
vertical circulation. The one hypothesis assigns to the Gulf 
Stream all the beneficent powers of its genial warmth—-cxtending 
even beyond the North Cape of Iturope~ which has Leen cou- 
ceded to it from the time of Franklin. The other hypothesis 
reduces its capacity and power, considers that it is dismtegratea 
in mid-Atlantic, and that the modified climate we enjoy 1s 
brought by prevailing winds from the warm area surrounding 
the stream ; and to this has keen more recently added, “by the 
heating power of a warm sub-su1face stratum, whose slow north- 
ward movement arises frcm a constantly renewed disturbance of 
thermal equilibrium between the polar and cquatorial portion» 
of the oceanic area.” 

Without denying the active powers of this disturbed thermal 
equilibrium—alihough in this special case it is an abstraction 
dMicult to follow—and giving due weight to the many cogent 
facts which have Leen brought forward in support of both yiews, 
theie appears to be stiJl a connecting Jink or Jinks wanting to 
account for the southern movements of Arctic waters ; which 
movements to me are even more remarkable as physical phe- 
nomena than the translation of the warm waters from the Gulf 
Stream area to a high northern latitude. 

This movement of Arctic waters is forcibly illustrated by the 
winter drifts down J)avis Strait of the ships Aesolute, Fox, Ad- 
vance, aggi part of the crew of the lavis, when enclosed in pack 
ice, exceeding in some cases a thousand miles ; similarly of the 
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winter drift of a part of the German expedition of 1870 down 
the cast side of Greenland, from the latitude of 72° to Cape Fare. 
well. If to these examples we add the experience of Parry in 
his memorable attempt to reach the North Pole from Spitz- 
bergen in the summer of 1827, it must be inferred that a perennial 
flow of surface water from the polar area into the Atlantic 
obtains ; and, judging from the strength of the winter northerly 
winds, that the outflow is probably at its maximum strength in 
the eaily months of the year. 
When we further know that the northern movement of warm 
waters gives iz winter a large accession of temperature to the 
west coast of Scotland, to the Faroe Islands, and extending to 
the coasts of Norway as far as the North Cape ; the conside- 
| ration arises whether this onward movement of waters from 
| southern sources is not the immediate cause of displacement of th 

water in the polar area, and its forced return along the channels 
| indicated by those winter drifts to which I have referred. 

That some hitherto unlooked-for and unsuspected cause is the 
great agent in forcing southern watcis into the Atiantic polar 
basin has long forced itself on my conviction, and I now suspect 
it is to the cause producing the annual variations in the sea 
level— for, as I have mentioned, indications exist of the scas of 
the northern hemisphere having a higher level in winter than in 
summer,-—that we must direct our attention before the full solu- 
tion of ocean circulation is accepted. 

The facts of the annual changes of sea level, whatever they 
may ultimately prove, have hitherto ranged themselves as a part 

| of tidal action, and so escaped gencral attention. Physicists 
well know the complication of tidal phenomena, and if one may 
| be permitted to say, the imperfection of our tidal theory ; certain 
| itis that the tides on the Hurcapean coasts of the Atlantic are so 
far abnormal that one of our best authorities on the subject (Sir 
Wilham Thomson) describes them, in relation, I assume, to 
tidal theory, as ‘‘irregularly simple,’ while the tides in all other 
seas are comparatively complicated, but ‘‘ regular and explicable.” 
| Tlowever this may be, specialists should dinect their attention to 
the disentanglement of the variations in the sea level from tidal 
action simple ; and our colonies, especially those in the southern 
hemisphete, would be excellent fields for the gathering in of reli- 
able observations. 

Iam unwilling to lcave the subject without tracing some of the 
consequences that might be fainly considered to follow this 
assumed change of level in the North Atlantic basin. We can 
by it conceive the grradual working up of the warmed water from 
southern sources as the winter season approaches, including the 
expansion of the Gulf Stream in the autumn months ; the con- 
sequent welling up of a head of water in the enclosed and com- 
paratively limited area northward of Spitzbergen, Greenland, 
and the broken land westward of Smith Sound; the forced 
return of these glacial waters, their greatest volume seeking the 
most direct course, and thus working down the Labrador coast, 
charged with ice, and passing the American coast inside the Gult 

| Strcam ; while the smallcr volume, reachiny: the higher latitudes 
in mid-Atlantic, interlaces with the warm barricr waters, causing 
those alternating bands of cold and warm areas familiar to us 
from the Lighinine aud Lorceupin observations, and which are 
now being worked out by the Norwegian expluring cxpedition 
in the government slip Terzngen. 

We can further conceive that the larger function of the 
“counter currents” on the north margin of the great equatorial 
streams is to act as conduits tor the surcharged waters of the 
Northein Occans consequent on the gradual changes of level. 
The Atlantic counter-cuirent we know expands markedly in the 
autumnal season, and thete may be some connection between 
this expansion and the high level of the waters said to exist in 
the Gold Coast and Guinea bights at the same season, 

We are thus, as it appears to me, now only on the threshold of 
a large field of inquiry bearing on the physical geography of 
the sea ; but we have this advantage,—the admirable discussions 
which have taken place in the past few years, productive as they 
have been of the marshalling hosts of valuable facts, will lighten 
the Jabours of those who engage in its prosecution. Science is 
deeply indebted to, and I am sure honours, those who have 50 
earnestly worked on the opening pages of the coming chapter on 
Ocean Circulation. 

Unwillingly I turn from this interesting subject; but the 
demands on my time and your patience are imperative: as, fol- 
lowing precedent, it is incumbent on me briefly to bring under 
the review of the Association the latest unrecorded incidents i: 
geographical progress or research, 

There is one absorbing topic which, in the course of a few 
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weeks, or even days, may attract g¢ neral interest. I rcfer to 
accounts of our Arctic expedition. It is possible that while J 
am now addressing you, the ships Alert and Jiscoves 4, favoured 
by fine seasons, may have, in their endeavours to rcach high 
northern latitudes, accomplished all that human skill and energy 
can de, and by fortuitous circumstances secured their return 
southward through Smith Sound, with the same facilities, as we 
have reason to hope, they entered what we suppose to be that 
notable gateway to the Pole. Jf so, they are now fairly in avis 
Strait, homeward bound. We must not regard this estiniate of 
progress as visionary, for, the conditions being favourable, the 
time at the disposal of the voyagers 1s ample. It is the varying 
conditions of Arctic seasons, we must remembcr, that bafile the 
forecasts of the most experienced Aictic experts. 

Should unfavourable conditions, or the decision of the chief, 
detain the ships another year in their icy quarters, we have rea- 
son to hope that advices will reach us of their whercabouts in 
the spring of next year. The spirited enterprise of the well- 
{rained Arctic navigator, Allan Young, supported as he has been 
by the Government, offers a sure guarantee that theleaders, Nares 
and Stephenson, will be ably seconded in their efforts to keep up 
communication with their countrymen. Hee, again, we must 
not forget that baffling conditions may defeat the intentions of 
the commanders to communicate in time with the depots at the 
portals of Smith Sound. 

This prolonged bamshment from intercourse with the outer 
world was, however, a contingency anticipated and provided for 
by that able Committee of Arctic Officers who, with a full sense 
’ of their responsibility, so fully advised the Government in every 

yhase of this national undertaking, A parliamentary paper, 
published during this session, fyives the fullest particulars relating 
to the progress of the eapedition and the ste; s which have been 
taken to communicate with their depots, There is a long chain 
of continpencies to be attended to, as will le scen on reference 
to the interesting details therein piven, but IT venture to think 
that not a livk 19 missing, either in the conception, or in the 
means provided to bring the undertaking to a successful issue, 

There is one feature to be kept in view, which from the excep- 
tional conditions of ship navigation in the icy regions of the 
far nowth 3s rarcly realized, unless by those who have had actual 
experience in polar seivice, and it 1s this, that between the time 
of the disruption of the old ice in August and the formation of 
the new in Scptember, there eaists a very shot period when 
ships are fiee to move. This pericd of open or partially open 
wate: inay be shortened by unfavourable cucumstances, and 77ce 
ze7s@ 3 it may be assumed, however, that in a straight fainway 
channel such as Smith Sound it almost always does occur, and 
as the icturn southwaid, on account of the diuift, is alvays more 
easily accomplished than the advance north, the great probability 
is that, if the ships remain out another year, it will be the result 
of design rather than accident. 

By the parliamentary papers relating to the expedition it will 
be seen that, in the event of the non-anival of the 2/477 and 
/scovevy during the autumn of this year, atelicf ship will be 
despatched to a rendezvous in Smith Sound during the summer 
of 1877. 

With repaid to Afiica, exploration and discovery have pto- 
ceeded with accelerated strides during the past few years. Iuven 
since the recent date of Camcron’s remarkable journey across the 
contincnt, important additions have been made to the rapidly 
filling-up map of the interior. Most of these additions relate to 
the picat lakes, regarding which our knowledge was previously 
,vcry Incomplete and unsatisfactory. ‘Thus, Mr. Young, the 
experienced Zambcsi traveller, who undertook last year to lead 
the Scotch Missionary party to Lake Nyassa, has succeeded 
alter establishing the missionary settlement ‘‘ Livingstonia,” at 
the southern end of the Jake, in reaching in a steam-launch the 
noithern end of this great fresh-water sea, finding it to be fully 
ue hundred miles longer than ways previously believed. Tis 
abies baka made in February of the present year, and in the 
' & Month the still more imperfectly known lake, Albert 
Piel ay nee successfully navigated by two boats under Signor 
fhe prea despatched for this purpose by Colonel Gordon, 
Khedivets pene of the new Equatorial Province of the 
eplonen ie The details of Signor Gessi’s interesting 
- Royal G acter hire by himcelf to the President of the 
ae race aphical Socicty, have only reccntly reached Ingland, 

Ploposed to read them in the course of the present 
meeting. 
- Paes hata Bla Important expleration of the same class 

Perormed dung the same eaily months of the present 
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year by that energetic traveller Mr. Stanley. After circumnavi- 
gating the much larger neighbouring lake, Victoria, and proving 
Speke’s much disputed estimate of its dimensions to be approxi- 
mately correct, he pushed his way across the difficult tract of 
country separating the Victoria and the Albert lakes, reaching 
the shores of the latter in the middle of January. Tess fortu- 
nately situated than Signor Gessi, who embarked on the lake 
two months later, Stanley was unable to launch his boat on the 
then unexplored southern portions of its waters. A comparison 
of the accounts of the two travellers shows that we are yet far 
from knowing the true dimensions of this great sheet of water. 
Signor Gessi in fact did not reach its southern extremity ; and 
as Mr. Stanley appears to have struck its shores at a point about 
thirty miles further south than the limits marked by the Italian 
traveller, the lake must be considerably longer than 140 miles, 
as estimated by the Jatter. Stanley subsequently proceeded 
south and explored the Kitangulc river of Speke ; thence striking 
for Lake Tanganyika, the examination of which he intended to 
complete. 

New Guinea has of late attracted some attention both at home 
and in the Australian colonies ; rather, however, from political 
than geographical considerations. Our interest is of course in 
the latter, and Jam plad the meeting will have the advantage 
of the presence of a pentleman, Mr. Octavius Stone, recently 
arrived in England, who has distinguished himself in the ex- 
ploration of the south-eastern shores of this distant, little known, 
and barbarous region ; to him we must icfer for the latest geo- 
graphical] facts. 


~—— te ees ae noes 
et rte 


OUR ASTRONOMICAL COLUMN 


THE CORDOBA “ URANOMETRIA.”—Dr. Gould has in- 
formed us, during his flying visit to this country in the 
last week, on his 1eturn to Cordoba from the United 
States, that he intends to give his Urvanomefria first and 
undivided attention, with the view to its early publication. 
It contains 8,000 stars to seventh magnitude inclusive, the 
whole estimated by not less than two observers, and often 
by more, cach observer making his determination on not 
less than two nights, and often more, all cases of discord- 
ance between different observers being subsequently exa- 
mined. The greater number of the stars have been 
observed with the meridian circle, and always in 
cases of doubt as to identification. The magnitudes 
are intended to be given to o'im by comparisons 
with previously established standards, on a most care- 
fully-considered system. The manuscript charts are 
drawn to the scale of a globe of one mefre radius, 
and the magnitudes of the stars are represented by 
dots of size proportional to the brilliancy to nearest 
two-tenths of a magnitude. Though this part of the 
work appears to have been completed to Dr. Gould’s 
entire satisfaction, he expresses himself much disturbed 
as to the means of reproducing these manuscript charts 
with the necessary accuracy and delicacy; his hopes of 
success from the use of photography having been thus far 
disappointed. The Uranometsta will include every star 
to the seventh magnitude inclusive, from the south pole of 
the heavens to ten degrees of north declination. Great 
care has been taken to secure accurate delineation of the 
course of the Milky Way and of the Magellanic Clouds. 

The Zones, another most important work to which 
attention has been directed at Cordoba, are complete ; 
they are 754 in number, and contain 105,000 stars. 

In addition, materials have been obtained for the 
formation of a numerous catalogue of the brighter starsy 
each one observed several times with the meridian circle. 

Ir. Gould is to be congratulated on the extraordinary 
energy he has displayed in his management of the new 
Observatory of the Argentine Kepublic, and the discri- 
minating skill with which he has selected and worked his 
subjects of observation, which must undoubtedly result in 
his leaving a name lastingly associated with the astronomy 
of the southern hemisphere ; and not less is the Govern- 
ment of that comparatively new country to be hogoured 
for the constant and unstinted support they have afforded 


418 


ee D ee et a er ee ee ee eS nee 


to their national] Observatory, and its distinguished and 
indefatigable director. 

AN INTRA-MERCURIAL PLANET (?).—At the sitting of 
the Paris Academy of Sciences on the 28th ultimo, M. 
Leverrier announced that he had received a letter from 
Prof. Rudolf Wolf, of Zurich, in which it was stated that 
three observers situated in three different places had 
witnessed, on April 4, the passage of a round spot over 
the sun’s disc. The three localities were—in Germany 
(near Miinster), Greece (Athens), and Switzerland (Zu- 
rich). The date is subsequent to the observation of Dr. 
Lescarbault by 6,219 days, which figure is the product of 
148 into 42°02 (printed 4oo2 in L’/Justitut, whence this 
notice is taken), and it may be conjectured that, if the 
object were a planet, it had made this number of revo- 
lutions of 42°02 days. 

Such a body would have a mean distance from the sun 
equal to 0°2365 of the carth’s mean distance, with a maxi- 
mum elongation in a nearly circular orbit of about 133 
degrecs, the period of revolution being almost precisely 
half that of Mercury. 

We await details of the observations before examining 
how far the date 1876, April 4, can be made to agree with 
similar ones already upon record, supposing all to refer to 
a single body revolving under the conditions named. 

NEW MINOR PLANIT.—The Bulletin Lnternational of 
the Paris Observatory notifies the discovery of No. 167, 
by Prof. Peters, at Clinton, U.S., on August 28. R.A. 
215, 57, N.P.D., 101° 30’, motion south, twelfth mag- 
nitude. 


“~ 
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NOTES 


WE notice, with extreme regret, the announcement of the 
death of Mr. George Smith, of the British Museum, the accom- 
plished Assyrivlogist. .A telegram received on Monday at the 
British Museum from Constantinople stated that Mr. Smuth 
died at Aleppo, on the roth ult., and that further particulars 
would be ultimately sent. Faint hopes are entertained that the 
sad announcement will be contradicted, The Turkish Govein- 
ment and officials had thrown so many difficulties in his way that 
Mr. Smith was on his road home in disgust. It will be remem- 
bered that he started in February last on his third arch.cological 
expedition to the [cast. The high value of Mr. Smith’s work in 
a department of research of great importance has been univer- 
sally acknowledged, and it will be difficult to over-estimate his 
loss to science and to the British Museum. IIe has carncd an 
enduring place in the important domain of Eastern archeology. 


Mr. TIowarp GRusr, of Dublin, has presented to the 
Scientific Committee appuinted to superintend the work, his 
Report on the Progress of the Great Hquatorial for the Vienna 
Observatory, the contract for which was concluded in June Jast 
year with the Austro-IJungarian Government. The work, we 
are glad to say, has gone on smoothly and successfully. To enable 
him to carry on his important undertaking Mr. Grubb has con- 
structed a spacious dodecagon chamber, forty-two feet in internal 
diameter, the roof of which is so constructed as to allow the 
great stecl dome to be erected over it. Mr. Grubb had contracted 
with Feil of Paris for the supply of the discs of glass for the 

eat objective, and the flint disc is already in Dublin, whicre it 
fae undergoing a rigid examination, The crown disc M. Feil 
expects to have ready in a few weeks; meanwhile active pre- 
parations are being made for the grinding and polishing of the 
objective. Parts of the general framing have been cast; the 
polar pillar is completely finished ; the polar axis has had most 
of its parts adjusted. The cross-head and declination axis are 
completely finished, and the declination circle and adapter nearly 
so. The clockwork and many of the other parts of the elaborate 
apparafus necyssary for the working of the telescope are alsu 
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complete, and Mr. Grubb is preparing a travelling gantry across 
the observatury, and proposes commencing shortly to put 
together the general ramework and erect the larger portions of 
the mounting. A communication from Prof. Newcomb has 
induced Mr. Grubb to take means to obviate the temporary 
spherical aberration in the objective produced by the difference 
of temperature outside and inside the tube. Altogether Mr. 
Grubb is to be congratulated on the progress he is making in his 
great undertaking. From the Deutsche Zeitung we leain that 
the new observatory itself is making rapid progress towards 
completion, and may be ready by the beginning of winter, though 
it will take two or three yeats to complete the internal arrange- 
ments. The telescope, a refiactor with a 26-inch objective and 
30 feet focal distance, i» expected to be ready by the autumn 
of 1878. 


ALGOLOGISTS will be glad to hear that Prof. Agardh of Lund, 
Sweden, has just published a new volume (vol. iii.) of his work 
entitled ‘‘ Species, Genera, et Ordines Alzarum.”  (Epicrisis 
Systematis Floridearum. Auctore, J. G. Agardh.  Lipsix : 
apud T. O. Weigel, 1876.) In it he treats of the Fluridex 
only ; the whole of which, with the exception of the orders 
Corallineee and Rhodomele, are included init. The Floridex, 
it will be remembered, formed the subject of the second volume 
of “‘Species Algarum.” Since it was published immense 
numbers of Algw, in excellent condition, have been submitted to 
scientific observation ; many new species and genera have been 
added to the list of marine plants ; old observations have been 
verified or corrected ; unexpected affinities between plants sup- 
posed to be far apait in the system of classification ; or dis- 
crepancies, equally unexpected, between plants supposed to be 
closely allied, have been perceived. Improved methods of study 
have led to the discovery of former e11015 of classification and 
description ; and the necessity has long heen felt by algologists 
of a work, the arrangement of which should be more in accord- 
ance with the present state of knowledge, and in which old 
erru:s should be corrected, and new forms described. Such a 
work Prof, Agardh has now given us, and we are sure it wil 
meet with a welcome reception. The present classiucation is 
based on a thorough examination of the internal structure of the 
frond and of the fruit ; and the Professor tells us that no species 
has been admitted into the text which he had not previously 
examined. Species, which in the former work had been accu- 
rately desciibed, arc merely rcferred to in the present, which must 
therefore be considerec supplementary, and as in no wise super- 
seding the former volume. The present work contains upwards 
of 700 pages d5vo. 


AMONG the questions down for discussion at the Social Science 
Congress to be held in October, 11th to 18th, at Liverpool, are 
the followmg :—In the Iducation Scction—What methods ate 
best adapted to secure the efficient Training of Teachers of all 
grades, especially in the art of teaching? Hlow can the due con- 
nection between Secondary (Grammar) Schools, Elementary 
Schools, and the Universities, by means of exhibitions, scholar- 
ships, or otherwise, be most effectually maintained? Jlow can 
Professional and Techmical Instruction be best incorporated with 
a sound system of general education? In the Ifealth Section - 
What is the best mode of making provision for the Supply and 
Storage of Water—(@) in large towns such as Liverpool and 
Manchester ; (2) in groups of urban communities of lesser size, 
such as exist in the manufacturing districts of Lancashire and 
Yorkshire? What amendments are required in the legislation 
necessary to prevent thie evils arising from Noxious Vapours and 
Smoke ? 


Ar Pesth, on Monday, the International Prehistoric Congress 
was opened in presence of the Archduke Joseph, by Ilerr Tre- 
fort, the Minister of Public Instruction, who welcomed the 
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# guests on behalf of the Ilungarian Government. The President 
, of the Congress, Herr Pulszky, then gave an address, in which 
* ‘he enlarged on the prehistoric periods of IIungary. The secre- 
‘tary also read an address treating on the development of prehis- 
‘toric studies in TIungary, and commenting on the fine collection of 
prehistoric articles now exhibited. There are over one hundred 
foreign guests of all nations. Among them are Mr. Franks, of 
‘the British Museum ; M. Broca, delegated by the French Govern- 
ment ; Signor Pigorini, by the Italian Government ; and Herr 


Virchow, of Berlin. 


Mr. Wriietr has published his fourth and final Report to 

the British Association on the Sub- Wealden Exploration, After 

. giving a brief history of the enterprise, he states that he resigned 
the hon, sccretaryship on May 1, when Major Beaumont, M.P., 
‘chairman of the Diamond Boring Company, offered to take his 

. place and raise funds to continue the work, which had been 
carried to 1,894 feet. Mr. Willett then says :—‘‘ Four months 
have elapsed. No committee have bcen summoned. No fresh 
funds have been raised, and, in my opinion, it is quite time that 
the whole affair be wound up, and that the exploration be finally 
abandoned in this locality.’’ Tis reasons for this conclusion we 
shall give when his Report comes up at the British Association 
meeting. 

LETTI KS received from Baron A. von IHtigel announce his 
arrival in Fiji, where he has already made considerable collec- 
tions of birds. A full account of his work in New Zealand, 
with details of his future plans, has unfortunately been lost in 
transmission to England, but it would appear that he still intends 
to visit some more of the Pacific !Slands, and perhaps New 
Guinea, before commencing his work in Western Australia. 
The investigation of the natural history of the latter country was 
his principal object on leaving ngland. 


Tne Tron and Steel Institute commences its autumn meeting 
at Leeds on the 18th inst. 


Tr has been observed by M. Jeannel that certain sonorous 
vibrations cause rotatory movement in the radiometer. In half 
obscurity, three radiometers were placed on the interior tablet of 
a chamber organ. The bass notes, those of the threc first 
octaves, produced rotation, the most bass acting most, but _/a and 
fa sharp of the lower octave (especially with the bourdon stop) 
produced more rapid rotation than w/, 7¢, and a7, though these 
are more grave. Radiometers do not all act inthe same manner, 
as to rapidity and direction of their rotation. Thus, to the low /a 
or fa sharp radiometer A, thc less sensitive to light, made about 
one turn per second. The black faces first (¢.¢. a direction 
opposite to that produced by light), whilst radiometers B and C, 
which were more sensitive to light, turned more slowly and in 
the direction of the movement produced by light. M. Jeannel 
explains these effects by circular or angular vibrations of the 
supporting needle transmitted from the tablet of the organ. By 
applying the finger to the top of the radiometer, one may prevent 
the vibration and also the rotation. The board of a piano pro- 

. duces similar effects, but in less degree, If the experiments 
indicated be made where the diffuse light is nearly sufficient to 
drive the radiometer, grave sounds, even the weakest, cause 
rotation in the ordinary direction (bright surfaces first); the 

7 rumble of a vehicle will suffice. Here the light is at first 

Ni insufficient to overcome the friction, but when the vibrations 
intervene, friction is lessened during certain intervals, and the 
apparatus is thus rendered more sensitive to light. 


M. FRON has given, in the Bulletin International of Aug. 12, 
a short note of the thunderstorms in France on June 9, 1875, on 
which day they Occurred in forty-three departments. The baro- 
metric depression accompanying this remarkable development of 
thunderstorms amounted to 0630 inch at Valentia, 0°472 inch in 
Hrittany, and 0°276 inch at Paris, An illustration is given 
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showing that the barometer fell to its lowest point at Paris at the 
time the thunderstorm broke over the city, and that at the same 
time in the centre of this depression the barometer suddenly rose 
and as suddenly fell through about 0'033 inch, the whole of this 
brief-continued oscillation occupying less than an hour, It 
would be a valuable piece of work if the French meteorologists 
could, from an examination of the changes in the direction and 
force of the wind, the aqueous precipitation, the electrical and 
other metcorological phenomena which occurred at the time, 
trace this singular barometric fluctuation to its physical causes, 


TH number of visitors to the Loan Collection of Scientific 
Apparatus during the week ending Sept. 2 was as follows :— 
Monday, 3,200; Tuesday, 2,977; Wednesday, 468; Thursday, 
355; Iriday, 332 ; Saturday, 3,925 ; total, 11,257. 


A profos‘of the meeting of the British Association, Science 
Gossip for September contains an interesting article on the 
Geology of Glasgow and the neighbourhvod, by Mr. R. L. Jack, 
F.G.8., of the Geological Survey. 


THE first number of 72e A/ineralogical Magazine and Fournal 
of the Mineralesical Society of Great Britain and freland has just 
been issued. It contains eight paners on subjects of mineralogical 
interest. Jake and Lake of Truro are the publishers. 


Tue General Meteorological Council of the Gironde have 
passed a resolution ashing the I'rench G;overnment to establish 
the Metcorological Service on the basis adopted in the United 
States ; other general councils will do the same, and the result 
will very likely be an increase in the sums voted for the me- 
teorological service. 


M. WADDINGTON has published a circular organising an 
improved system for obtaining school statistics in I*rance. 
The number of pupils admitted into primary schools has 
been, up to the present time, determined merely by the names 
of children inscribed on the school register, though the attend- 
ance of many is merely nominal. The roll will be called hence- 
forth twice a-day, morning and afternoon, so that the real state 
of things may be known, and no compliment paid to national 
pride. 

THe Municipal Council of Perpignan voted, at its last sitting, 
a sum of 15,000 francs for the purpose of erecting a statue to 
Frangois Arago, who was born in the department of Pyrences 
Orientales, of which Perpignan is the chief town. His native place 
was [stagel, a small village, where a monument has already 
been erected to him. 


Tux City of Grenoble inaugurated, on August 14, a statue 
in honour of Vaulanson, a celebrated mechanician born there in 
the beginning of the eighteenth century. 


Tuk programmes for admission to the newly-created French Na- 
tional School of Agriculture have been officially published. The 
examination will take place very shortly, and the first promotions 
will be announce: in the beginning of next year. The ex-imperial 
Vincennes farm has been devoted to the new establishment, 
which, besides those who have passed examinations, will admit 
a number of pupils free. No charge will be made for education. 


AFTER repeated efforts an agricultural experimental station in 
Connecticut was successfully established, under the charge ofthe 
trustees of the Wesleyan University. The preliminary report of 
less than half a year’s labours has just been published, and shows 
the enterprise to have been a legitimate one in view of the 
amount and character of the work accomplished. The establish- 
ment is in charge of Prof. W. O. Atwater, an agricultural 
chemist of eminence, under whose direction a considerable 
number of analyses of fertilisers have been made. The result 
of the labours of this experimental station has already been to 
define with precision the percentage of nitrogen to the ton in the 
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virious feitilisers of ied for sale, and the withdrawal from the 
market of sevcral worthless articles. 


M Jtnktor the acronaut made an ascent at Cherbourg on 
the occasion ofa recent launch Ile ascended to 12,000 feet, 
and came down in the bay at twenty miles from Che:bourg <A 
number of steamers had heen sent out to help if needcd, and 
M Duruof was tiken on board onc of them unhurt Ihe 
manvuvie was most cleverly cxccuted with the help of an appa 
ratus which M) D)urwof hal immceised in the sea to dimn ish the 
velocity of the balloon, and permit the boit to board the car 


A CORKESIONDINI, writing from Wterloo, new I iverpool, 
asks if there weany works puvlished on the 17 olain Diilt or 
Wind Diiftin, its cise inl cure 


TH In titution cf Civil Lnginecrs has published its list of 
subjects for papers ant prizes for session 1876 77, A copy may 
be obtaned by applying at 25, Gicat George Sticet, Wost- 
minster, SW. 


LHe third number of the 7 th/amfer Jrola hlungin, recently 
published, contains cxclusively Mo Tohse’s researches in the 
yours 1572 an 1873) Lhe volume is m three parts —1 le 
ser ches on the phy ial nitwe of the unssm ace 2 [hoto- 
gray luc re,retrat on of the sun spots 4 Mcteorolozical obsa 
vations i the yeu 3873) Lhe promise] fourth volume will 
contain Vi Vo elsreseatche dung the sume period 


Wi have icceived chic secon] pirt of the second volume cf the 
*“Tiocccedings of the Niuturil Ilistory Socicty cf Glas.ow,’ 
which cont uns numcrous payers by Prof John Youn, Mes rs 
Harvie lrown, James J uinsden, Wobert Gray, 1) Iobcitson, | 
Cameron, jun, aad others Lhe mot impoitint of the com. 
municitions we ormtholo, cil and entomologiciul, some are 
pecul aly bie ly noticed 


_ 
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Entomologicil Society, \us 2 —Su Siincy Snuth Saun 
ders vice y2 sdcnt, in the chan = Messts Jluoll Swale and 
YS Hillmin were clectel ordinuy members —Mio Stevens 
exsh bik l fe asain frearvu wml \dt ous lraunn in tien on 
an gak cnce at Upper Norwool, ami Mr Champion exhibited 
J] fulus 4 fun titus, Dut phiyus niu, anl other 1106 
( oleoj tera trom Avicmorc, Inverne s shire Mr} orbes extu 
bit da specimer of O te eee diditr us talon by him with sugar in 
the New Lorest Lrom i despatch hon ID M Chane @AF 
faires it Madiid, tco,y of which wa forwu led to the secre- 
tary through the Loran Office, 1t ppeared that the dimaze 
done this vear by the locusts was considerably less than that of 
last you, owimg to the number of soldiers wich the Govcinment 
hid bee able to employ since the wir wis over, 1n assisting the 
inh wbitunts of the distucts where the plague cxisted, in destroy 
in the msects Spear mens of the locu t, as well 15 a number 
of cithen tnbos containing the e,\s, werc forwarded to the 
socity, an] on cxumiimtion they were found to be the /o wstz 
cllipains, Lab (2 fee alupy nv, Savigny) —Mr M‘I icluan 
exhibited a series of thirteen examples of a drison fly (7) //ar 
neside uvas, Selys), re ently taken Ly him m the alpes Dat 
phincs, remark wwe for the extent to which they were ifeste t 
by the rel purasite described by De Geer as feaus diled 
lule — Ahey were firmly fixed on the neivures at the base of the 
wing, almost mvanably on the un lersiic, and beimg arranged 
nA&rly symmetiucally, had avery pretty wpcarance, the wings 
lool mz 15 1f they were spotted with blood red — He considered 
that the / 277 must have attained their position by climbing up 
the legs of the dragon-fly when at rest—Vi J Smith read a 
note on Acmatus ,ullicola, Steph , the Gall-maker, so common 
on the leaves of species of Salax, but of which the male had, 
apparcntly, not previously been observed From 500 or 600 
galls collected by him in 1875, he hid obtained a multitude 
of females, tut only ¢¢o males, and he thought that by per- 
severancain this wy it would be possible to obtain the mile of 
this and other allied species, of which the males were practically 
unknown, the female being wipable of continuing the species 
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without imme live male t flicnee , aad he ar,ucd f um this that 
the long sought males of Ci#efs might some day be found by 
collecting the galls eaily in the year. He expressed his belief 
that Mr Walsh had proved, beyond question, the breeding of a 
male (3 27/5 in Ameriui, although the precise generic rank of 
the supposed Cys wis disputed by some of the members 
present —Ihe president (Prof Westwood), who was unable to 
be ut the meetiny, forwa led some notes of the habits of a Lepi-, 
oj terous insect, pursue on J ahora canddaria, by J C Bow- 
ming, with adescripticn of the species and drawings of the insect in 
its differcnt stage , by himsclt Itappeared that the Coccus hke 
luve were found attiche i to the dorsal surface of the Zs/ ura, 
fecding upon the waay secretion of the latter, and covering 
self with a cottony sulstinc. T1om its general appearance 
the I rofessor was disposed t> plaice the insecl among the 4rc- 
lad It vas discoveicd many yetrs ayo by Mr Bowing, and 
he (Mr Westwood) had not ccd it at the meeting of the British 
Ass dcrttion at Oaford, im 1800, under the name of £/7/j7 06s 
auomrr—the hey KOOL Munay forwuded a paper by Mr 
W If Miskin, of Brisbane, contaimiog de cripuons of new 
species Of Australian Diurnal 1 epidopteia m his own collection. 
Via Ldwar tl Saunders communicited the third and concludiny 
portion of his synopsis of Biitish Licmiptera-lleterop era 
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Imperial Academy of Sciences, June 16 —The following, 
amu, Othe papers, were retl Onan earthquake in Canea, 
Crete, on Apiil 25, by M Michsche ‘Lhe waves of impulse 
came fiom the noith Ihe sea was quict, and there was no 
soind The list eurthquike wis in January last yeu, and was 
more vio ent —Communications from the laboratory of | razue 
Luuvasry, by Mo Linnemann These relute to reactions with 
}topylene —On a was buttery of convenient form, by M Mach 
It consists of siateen ur connecte 1 in pairs, by their hkhe coat- 
ins ty asmple commutator the pans can be connected 
together to an ordinary j.r | attery, o1 successively to a Tianklin 
jar battery, anl this combinati n can be quickly chanyed 
Lon md powerful sparks are had (16 ctm e, ) —Body- 
merurements of various pcoples, maie dunnys the Austro- 
Jung uwian exp dition to To wtern Asia, by Dr Jin] i, ind ex 
tended, by Jer onal observations, by Dr Wetbich Di 
Weisbach distinguaishes—J] Short heads, IT Medi nheais, II 
Jon, heads Jachot thes diviscns fall into «, pro nathous, 
antl ¢/, orthognithous, uit eth of these sib divistcus into J, 
Lon, armed, 2, I quillimbed, 3, Shortarmed = In this 
system tne short herd d prosaathous human races, whose arms 
are Tom er thin the legs, stand lowest, ¢¢, netrest tu the ipes , 
ani the lon heidel orthognathous ani short armed, stand 
hiphest \ contribution to knowledye cf Meditcrrinean fauna, 
by M llornes On a ccnstint wind: y, inthe human brain, 
obs aved by M- Ile chl —On the devel opment history of the 
5 ugly ant the J Jus ce ews, by M Schenk 

June 7] Onan cuthquake in Caner, Crete, on May 23, by 
M NMickscene = J he distutbince may lave come from Cypius or 
Syiia, or may be 11 awtkemmn, of the old volcanic wtion of 
Ctcte itself —On the occurrence of the foramimmiferal specice, 
Nal xvfuer, wthe Satmauan sind of AKischenew, in Bess uabta, 
by M‘I A uner and Sinvow 
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GEORGE SMITH 

HE untimely death of Mr. George Smith at the carly 
‘| age of thirty-seven, is a loss that can ill be repaired. 
Scholars can be reared and trained, but hardly more than 
once in a century can we expect a genius with the heaven- 
born gift of divining the meaning of a forgotten language 
and discovering the clue to an unknown alphabet. The 
marvellous instinct by which Mr. Smith ascertained the 
substantial sense of a passage in the Assyrian inscrip- 
tions without being always able to give a philological 
analysis of the words it contained, gave him a good right 
to the title of “the intellectual picklock,” by which he 
was sometimes called. The pioneer of Assyrian research, 
and the decipherer of the Cypriote inscriptions, he could 
be all the less spared at the present moment, when a key 
is needed to the reading of those Hamathite hieroglyphics 
to which the last discoveries he was destined to make 
have given such an unexpected importance. 

Mr. Smith was born of poor parents, and his school- 
education was consequently broken off at the age of 
fifteen, when he was apprenticed to Messrs. Bradbury 
and Evans to learn the art of enyraving. While in this 
employment he often stole half the time allowed for 
dinner for visits to the British Museum, and saved his 
earnings to buy the works of the Icading writers on 
Assyrian subjects. Sir Henry Rawlinson was struck with 
the young man’s intelligence and enthusiasm, and after 
furnishing him with various casts and squcezes, through 
which Mr. Smith was Icd to make his first discovery (the 
date of the payment of tribute by Jehu to Shalmaneser (he 
proposed to the trustees of the Museum that Mr. Smith 
should be associated with himself in the preparation of 
the third volume of the “‘ Cuneiform Inscriptions of Western 
Asia.” ‘This was in 1867, and from this year Mr. Smith 
entered upon his official life at the Museum and definitely 
devoted himself to the study of the Assyrian monuments. 
The first fruits of his labours were the discovery of two 
inscriptions, one fixing the date of a total eclipse of the 
sun in the month Sivan or May, 1.c. 763, and the other 
the date of an invasion of Babylonia by the Elamites in 
B.C, 2280, and a serics of articles in the Zevtschrift fur 
clgyptische Sprache, which threw a flood of light upon 
later Assyrian history and the political relations between 
Assyria and Egypt. 

In 1871 he published the “ Annals of Assur-bani-pal,” 
or Sardanapalus, transliterated and translated, a work 
which involved immense labour in the preparation of the 
text and the examination of variant readings. This was 
followed by an excellent little pamphlet on the chronology 
of Scnnacherib’s rcign and a list of the characters of the 
Assyrian Syllabary. About the same time he contributed 
to the newly-founded Society of Biblical Archzeology a 
aed valuable paper on “The Early History of Baby- 
lonia ° (since republished in the “ Records of the Past”, 
as well as an account of his decipherment of the Cypriote 
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inscriptions which had hitherto been such a stumbling- 
block and puzzle to scholars. The Cypriote Syllabary as 
determined by him has been the basis of the later labours 


a rai Brandis, Siegismund, Deecke, Schmidt, and 
all. 
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It was in 1872, however, that Mr. Smith made the dis- 
covery which has caused his name to be a household 
word in England. His translation of the “Chaldean 
Account of the Deluge” was read before the Society of 
Biblical Archmcology on the 3rd of December, and in the 
following January he was sent to excavate on the site of 
Nineveh by the proprietors of the Daily Telegraph. After 
unearthing the missing fragment of the Deluge story, he 
returned to England with a large and important collec- 
tion of objects and inscriptions. Among these were frag- 
ments which recorded the succession and duration of the 
Babylonian dynasties, a paper on which was contributed 
by the discoverer to the Socicty of Biblical Archwology. 
It was in connection with these chronological researches 
that Mr. Smith’s invaluable volume on the “ Assyrian 
Eponym Canon ” was written for Messrs. Bagster in 1875. 
Shortly afterwards he again left England to continue his 
excavations at Kouyunjik for the Trustees of the British 
Museum, and in spite ot the difficulties and annoyances 
thrown in his way by the Turks, he succeeded in bringing 
home a larye number of fragmentary tablets, miny of 
them belonging to the great Solar pic in twelve books, 
of which the episode of the Deluge forms the eleventh 
lay. An account of his travels and researches was given 
in his “ Assyrian Discoveries,” published at the beginning 
of 1875. ‘The remainder of the year was occupied in 
piecing together and translating a number of fragments 
of the highest importance, relating to the Creation, the 
Fall, the Tower of Babel, &c. The results of these 
labours were embodied in his book, “The Chaldean 
Account of Genesis.” 

The great value of these discoveries induced the Trus- 
tees of the Museum to despatch Mr. Smith on another 
expedition in order to excavate the remainder of Assur- 
bani-pal’s library at Kouyunjik, and so complete the col- 
lection of tablets in the British Museum. Mr. Smith 
accordingly went to Constantinople last October, and 
after some trouble succeeded in obtaining a firman for 
excavating. Ue sct out for his last and fatal journey to 
the East in March, taking with him Dr, Encberg, a Finnic 
Assyriologue. While detained at Aleppo on account of 
the plague, he explored the banks of the Fuphrates from 
the Balis northward, and at Yerabolus discovered the 
ancient Hittite capital, Carchemish—a discovery which 
bids fair to rival in importance that of Nineveh itself. 
After visiting Devi, or Thapsakus, and other places, he 
made his way to Bagdad, where he procured between two 
and three thousand tablets discovered by some Arabs in 
an ancient Babylonian library near Hillah. From Bag- 
dad he went to Kouyunjik, and found, to his intense dis- 
appointment, that owing to the troubled state of the 
country it was impossible to excavate. Meanwhile Dr. 
Ieneberg had died, and Mr. Smith, worn out by fatigue 
and anxicty, broke down at Ikisji, a small village about 
sixty miles north-cast of Aleppo. Here he was found by 
Mr. Parsons, and Mrs. Skene, the consul’s wife at Aleppo, 
and a medical man having been sent for, conveyed him 
by easy stages to Aleppo, where he died August 19th. He 
has left behind him the MS. of a “History of Baby- 
lonia,” intended to be a companion volume to his “ His- 
tory of Assyria,” published by the S.P.C.K. last year. 

Mr. Smith’s obliging kindness was only equalled by his 
modesty. Shortly after his return from his first expedition 
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he was showing the present writer some of the tablets he 
had found, when a lady and gentleman came up and 
asked various questions, to which he replied with his 
usual courtesy. They thanked him and were turning 
away when, hearing his name pronounced, the lady 
asked: “ Are you Mr. Smith?” On his replying “That 
is my name, madam,” she exclaimed, “ What, not the 
great Mr. Smith!” and then, like the gentleman with her, 
insisted upon having “the honour” of shaking hands 
with the distinguished Assyriologue, while the latter crim- 
soncil to the roots of his hair. His loss is an irreparable 
one to Assyriology, even beyond his powers as a deci- 
pherer, as his memory enabled him to remember the 
place and nature of cach of the myriad clay fragments 
now in the Museum, while his keenness of vision made his 
copies of the minute chrractcrs of the tablets exception- 
ally trustworthy. It is distressing to think that he leaves 
behind him a wife and large family of small childicn, 
the youneecst of whom was born but a short tune bx fore 
his last departure from England. A. Il. SAYCF 
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THE NORWEGIAN TOCRTSTS ASSOCIATION 
Sear-book of the Noswestan Tourist? elyvwctaiten for 
1875 (Den Noashe Turistforeninies clrbos for 1875.) 

(Kristiania : Cammernicyct). 

}H1S year-book, which ts the eizhth of a scties issued 

by the Association, contains some information Itkely 
to be useful to those who imtend to visit the /7e/7s of 
Norway, and two papers at least of scientilic mterest by 
Mr. A. Helland. ‘The indefatig ible mountain-climbets, 
Mr. FE. Mohn and Mr. Wm Cecil Slingsby, have cach 
contiuibuted a paper on their adventures duiing short ea- 
cuisions made on the Jotunhem-fjeld (“Adventures on 
the Fjelds,” and ‘*An English Lady in Jotunheimer ”). 
These .ccounts, written in a lively, pleasant style (the 
last in English), will be read with interest by tourists who 
are in search of new fields of exploration. In the paper 
of O. A. C. “ Bagateiles from a Journey in the Nord- 
land,” the reader will find some fine description of 
nature and life in the northern parts of the Scandinavian 
peninsula. 

The paper by Mr. A. Helland, * On ‘ Cirques’ and 
Sack-valleys,’! and on their importance in the theories 
of the Formation of Valleys,” will certainly be perused 
with profit by the geologist.” Aftcr a description of 
cirques and sack-valleys, and of the forms intermediate 
between the two, Mr. Helland remarks that the openings 
of the cirques are generally directed towards the north. 
This law, he says, is well illustrated by a large scale map 
of the Jotunfjelds, constructed by Capt. Hertvberg ; and 
from a table,in which the author gives the dire tions of 
thirty-seven cirques of different magnitudes (from o°3 to 
4 kilometres long), it is seen that twenty-five cirques are 
difected towards points lying between north-west and 
north-east, cleven between north-west and south-west or 
north-east and south-east, and one points towards the 
south-cast. Certainly in other localities there are cirques 


“Om botner og sctkkedale, samt dercs betydning for theoner om 
dalewes daunclse ” A ‘*botu,” a seme circular identation tm the miss of 
the field. is what 1s called in the Alps a ‘cuque” A “srkhedal,’ ze 4 
valley, the heid of which presents a semi-urculaa enlargement, or a 
“‘ciyque,” a valley whut ends in a cud-de sec, might be called a “sach- 
valley,” a l@eral wanslation of the word ‘fsakkedal ” 

- ‘bis paper 1s reprinted fiom the valuable periodical, Gee dugesd t Loren 
vigens t Stockholm forhendlinyar 
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pointing even due south, but these are only exceptions to : 
the general rule. Besides, when a valley has a west-east ‘ 
direction, or when the slope of a fjeld follows this direc- : 
tion, 1t is on the slope which faces to the north that semi- 
circular indentations or little cirques are found. 

A second law which may be established for the cirques 
of the parts of Norway explored by the author, is, that 
the lugest are generally found in the neighbourhood of 
the highest peaks of the country. 

As to the origin of the cirques, Mr. Ilelland refers 
to a note of Mr. Lorange, which he gives 7 ei/enso, 
and in which the author, though not a geologist by pro- 
fession, makes some very valuable observations on the 
cirques, on thcir close relations with glaciers, existing 
and extinct, and with old moraines. His notes on 
the transport of blocks fiom the interior of the cirques, 
and on the dnections of their transit, show how im- 
portant was the part played by ice in the excava- 
tion or in the clearing of cirques. The conclusions 
arrived at by Mr. Lorange, and supported by Mr. 
HIcHand are, that ciryucs, as well as sack-valleys, were 
necessarily excavated with the aid of glacier-ice. But 
the we did not act as a direct excavating agent; it only 
cleared away the a&ésey which had accumulated in the 
cuques, the rock being disintegrated by the incessant 
interuuttence of the freczing and thawing of water in the 
fissures. Doig little to excavate the valley, the glacicr 
acts as a powerful ineans of transport of the disinte- 
erated parts of the rock, where such a means is want- 
ing, a5 on the top> of mountains, there the «‘Ar/s 
accuinulates and = protects the underlying rock from 
ftuither disintegration. The tarns, so numerous at the 
bottoms of cirques and of sack-valleys, were formed, the 
author supposes, by the same process, the rocks being 
disintegrated when the water fieezes under the glacier 
duiinz winter. ‘This theory of the transport power of 
glaciers is supported by some authorities in England, but 
we think that it ineets with two great difficulties. Itis in 
contradiction with the well-known fact, that in the valleys 
of the Alps the ice has acted as a sheet, protecting the 
rock from disintegration ; that the disintegration proceeds 
far inove rapidly above the glacier than beneath it. And 
secondly, the theory does not caplain why the disintegra- 
tion should go on so rapidly in the head of the valley and 
so slowly in its lower parts (the differences of height and 
clinate being trifling), as to produce a very great semi- 
circular cnlargement at the head of the valley. We believe, 
therefore, that so long as it is not admitted that a glacier, 
charged on its lower sui face with a mass of «é’dr7s, 15 really 
amuglity excavating agent, we cannot come to a satisfactory 
explanation of the cirqucs. Thc observation of Mr, Helland 
that the openings of the cirqucs are gencrally directed to 
the north, /.¢. to the pait of horizon /svm which came 
the ice in many instances, suggests a question which we 
will simply refer to without entering into details. Were not 
some cirques, or @ purtoaf the enlargements of some cirques, 
excavated by the ice during its ascend?nz motion from the 
valley on the fjeld? Those who accept the molecular 
motion of glacier-ice, /.e. its perfect plasticity or vis- 
cosity, with all the consequences of this theory, certainly 
will not find the question extravagant ; they will remem- 
ber that the motion of ice #f the valleys, and even a 
motion on slopes from 20° to 63° is an established fact. 
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In the valleys which have, for example, a west-to-cast 
direction, and which were crossed by the ice moving from 
north to south, the plastic ice ascended the slopes which 
faced towards the north; and also did it ascend on the 
fjelds when it moved wp a valley, a phenomenon which, 
we know, is not at all uncommon. 

A second short paper, by Mr. Helland, gives a table of 
the dimensions, heights above sea-level, and depths of 
twenty Norwegian lakes, from which it is seen that these 
lakes are, as in the case of the Italian lakes, dceply 
excavated below the sca-level; thus, for example, the 
bottoms of the Horningsdalvand and of the Mjésen lie 
respectively 432 and 331 metres below the level of 


the sea, 
Without speaking of other short papers, we will note 


that the “ Year-l300k” contains some practical information 
on guides, on the regulations relative to hunting and fish- 
ing, and finally, the Annual Report of the Committee of 
the Society. It will be scen from this Report that the 
Association is rapidly developing ; during 1875 the num- 
ber of Fellows increased by 230, and reached, at the end 
of the year, the number of 1,247, of whom 166 are forciyn 
Fellows, 63 belonging to England. A. L. 


OUR BOOK SHELF 


British Manufacturing Industries. Y.dited by G. Phillips 
Bevan, F.G.5. Shipbuilding, by Capt. Bedford Pim, 
R.N., M.P.; Telegraphy, by Robcit Sabine, C.E. ; 
Agricultural Machinery, by Prof. Wrightson ; Railways 
and Tramways, by D. Kinnear Clark, M.Inst.C.E. 
(London : Stanford, 1876.) 


THIS ought to be one of the most popular volumes of this 
instructive series, the contcnts are so varied, the subjccts 
so gencrally interesting, and the amount of information 
conveyed so large. The various writers, moreover, have 
managed to treat their subjects in a manner that will be 
understood ancl enjoyed by even the most general readers, 
Capt. Pim is evidently quite at home in his subject, which 
he writes about in the spirit both of a sailor and a Mem- 
ber of Parliament. Of course only the merest sketch of 
so large a subject can be given in the space at his dis- 
posal, but in that space he contrives to convey a sub- 
stantial amount of information, commencing with the 
log which conjecture makes the first form of boat, down to 
the latest armour-plated ship-of-war. Ile writes in rather 
a desponding tone of the present condition of British 
shipping, both in the merchant service and in the navy, 
and thinks our country behind others in modes of con- 
struction, Our navy is evidently far from perfect, and 
those who have its control, if they have also the welfare 
of our country at heart, would do well to weigh Capt. 
Pim’s criticism. One of the surest remedics is un- 
doubtedly the rigid application of scientifically-conducted 
€xpcriment to shipbuilding. Mr. Sabine gives a very 
complete sketch of telegraphy as an industry, of the 
vinous forms of telegraph, their construction, the instru- 
ments in use, and the materials employed. He, too, in- 
dulges In some wholesome criticism, which those who 
provide the means for constructing tclegraphs would do 
nicer Peruse, Prof. Wrightson (of Cirencester Ayricul- 
Se gy cllege) gives a very instructive account of the 
multi eee machinery now used in the various opera- 
plouehis pi agriculture is carried on, from clearing and 
aid COR oo to preparing crops and stock for market 
aoa aa pee Mr. Clark gives mvch valuable infor- 
showing the vie Tee euction and working of railways, 
Neca, Prog i made since thcy were first started, 

§ some of the latest improvements and most 
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important enterprises, and entering into details as to cost, 
revenue, and other points, which all who are interested in 
railways will find useful. Ilis short notice of Tramways 
is also interesting ; their cost of construction will surprise 
many, if not the large earnings which they make. 
Altogether, the volume is one of varied and genuine 
interest. 
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LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opinions expressed 
by his correspondents. Netther can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice is taken of anonymous communications. ] 





Miniature Physical Geology 


UNDER this title there is a brief but very interesting aiticle in 
NATURE, vol. xiii. p. 310, describing, among other things, some 
miniature carth-pillars at Bournemouth. ‘These are due to the 
slight protection afforded by a hard seam in the sandy rock toa 
more friable layer beneath, when the whole is undergoing denu- 
dation by rain. It is a thing which I have seen more than once 3 
but in the district of Luchon (Pyrenees) during the present 
summer, I have come across instances of earth pillars in minia- 
ture, yet more perfect than the above. The mos! striking case 
was on a slope in the wuod on the right bank of the Cascade 
d’Eenfer (Val de Lis). ‘his slope consisted of a rather tenacious 
clay, filled with small angular fragments of granitoid rock, A 
slip, or the action of rain, had formed a little corrie half a yard 
or so wide, and on both sides of it the slope was studded with 
earth pillars, more or less perfect, each capped by its little stone. 
These caps were rather tabular in shape, generally from a quarter 
of an inch to an inch broad. Several of the pillars were so 
exactly models of those at Botzen, that, if drawn on the same 
scale, they could not be distinguished. The sides of the larve 
pillars are furrowed and fluted by little rills of rain; so were 
these. Doulders smaller than the great capstone are imbedded 
in the matrix of the pillais, and, themselves exercising a protec- 
tive influence are supported on brackets or pilasters of earth ; ¢o 
was it here 3 yet all this on the tinicst scale, for the largest and 
best-formed pillar had a general height of only about 17 inchcs, 
lising on one side about as much again above the bed of a muinia- 
ture ravine. I also saw a large number of similar but more 
stumpy pulars by the side of the path from the Port de la Picade 
to the Hospice de trance. T. G. BONNEY 

St. John’s College, Cambridge 





Visual Phenomena 


Tu letter of Mr. Arnulph Mallock (NATURE, vol, xiv. p. 
350) has very much interested me, having recently found that 
my vision 1s an exception to that of other persons whom I have 
tested in the matter. 

For instance, T see the light of dis/ant strect lamps clearly 
defined without any diverging rays proceeding from the points of 
light. 

Possibly this peculiarity of vision may partly account for my 
having gl.mpsed the two outer satellites of Uranus with a refrac- 
tor of only 4°3 inches in aperture, during the last opposition of 
the planet, and which caused some discussion when my obser- 
vations were read before the Royal Astronomical Socicty. 

I have also been successful in detecting very faint stars close to 
brighter ones with comparatively small telescopic aid. 

T may remark that I am long-sighted, as I can read the 
columns of NATURE readily between the distances of twelve to 
thiity inches, though my more convenient reading distance is 
about sixtcen inches. 

It would be interesting to ascertain whether there are many 
such exceptions to the “visual phenomena” puinted out by Mr, 
Mallock. I. W. Warp 

Belfast, Sept. 5 





ALTHOUGH there can be little doubt that the explanation 
of the long streaks of light seen on examining a bright point 
through a half-closcd eye, which is given in NATuRE, vol. xiv. 
p. 350, is the nght one, and may be proved to be so in other 
ways than those noted, yet I think the Fig. 5, wlach is sup- 
posed to represent the course of the rays of light, ought not to 
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remain uncorrected. It will be seen in that figure that the eye, 
and particularly the front convex surface of the crystalline lens, 
makes the rays diverge, instead, of course, of making those that 
catch the watery prism converge a little less. 

J. F. BLAKE 


Antedated Books 


I AM sorry to have to trouble you again under this heading, 
but Mr. Sharpe’s second letter necessitates a short reply. I did 
not accuse Mr. Sharpe, in my original letter, of having ceZ/a//y 
misdated his book, 1 never even mentioned his name. T merely 
stated the facts and added a few comments to show that the date 
was a matter of some importance. Mr. Sharpe is now anery 
becanse ] do not withdraw a charge which I never made. Tf he 
had simply eaplained in his first letter that the misdate was an 
error of his publisher and promised that if would not occur 
ayain, the matter would have been cnded. When he proceeded 
to attack me for doing what I believed to be my duty, he naturally 
provoked an unpleasant answer. | Derey ae 


OUR ASTRONOMICAL COLUAIN 


VARIABLE STARS (1), Mira Ceti. Herr Julius Schmidt, 
Director of the Observatory at Athens, by a mean of 
three sets of comparisons with 6 and y Ceti and a Piscium, 
fixes the first inaximum of 1876 to Febuary 3°7, the date 
inferred from Argelander’s formula of sines being Janu- 
ary 1770. ‘The minimum by the same formula occurred 
on September 1. 

(2) R Hydra. Of this object, so difficult to observe 
satisfactorily in these latitudes, Herr Schmidt observed a 
maximum 1676, April 12°5. 

(3) The same observer refers to a secondary minimum 
of the well-known variable star R Leonss, discovered by 
Koch in 1782. For the present year lis ob-ervations 
have given the principal maximum May 7°7, the secon- 
dary minimum May 21°7, a maxtmum June 17. 

(4) 16 Eridani. There appear to be grounds for add- 
ing this star to the lst of variables, It was considered 
as high as 3°4 by Piazzi, 4°3 by Heis, 4 by Flamsteed, and 


in the Washington general catalogue it is 4°4.. Brisbane | 


calls it 6, Argelander, once 5, and once 6. Smyth says, 
“it appeared more than once diminished to nearly a fifth 
maynitude.”"—This star is also r* Eridani of B.A.C., but 


as Hayer’s map has no fewer than nine stars to which this | 


letter is applied, it appears preferable to adopt Flam- 
steed’s number. 

(5) We learn from Dr. Gould, that the variable star in 
Musca, to which he has already directed attention, has 
certainly a period shorter than that of any other known 
variable star—or about thirty hours only. [ts variation 
is such that at minimum it is fairly beyond unassisted 
vision in the sky of Cordoba, though clistinctly scen at 
maximum. 

(6) In a short list of variable stais stated by Dr. C. 
H. F. Peters, of Hamilton College, Clinton, U.S, to have 
been recently detected, which appears in Compfes Rendus, 
1876, August 28, and in M. Leverrier’s Baudéctin Inter- 
national, of Sept. 6, is one in R.A, (1860), 15h. 13m. 21s., 
N.P.D. 109° 53’, said to vary between the sixth and 
eleventh magnitudes, This star, however, is not new ; it 
is No. 76 of Schénfeld’s last cataloyue, and was dis- 
covered by M. Borelley in 1872. Schonfeld’s limits are 
8o@eand 12°5, the lattcr doubtful, and he assigns, as a 
rough approximation to elements : 


Maximum. . . 1874, June 17-+ 193° E. 


The first star on the same list is No. 6 of Schénfeld’s list 
in the introduction to his second catalogue (S. Librie). 


AN INTRA-MERCURIAL PLANET (?).—The account of 
the observation of a round spot on the sun’s disc, re- 
marked &h April 4, but not seen either on the preceding 
or following morning, which was quoted last week, from 
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FInstitut of August 30, appears not to have been there ! 
given accurately. By the Comptes Rendus of August 28, 
we learn that M. Leverrier made the statement on the : 
authority of a letter from Prof. Rudolph Wolf, Director 
of the Observatory at Zurich, dated August 26. Prof. 
Wolf says :—“ It will doubtless interest you to Jearn that 
M. Weber, at Peckeloh, saw on the 4th of April last, at 
4h. 25m. M.'. at Berlin, a round spot upon the sun, which | 
was seen without spot on the same morning and on the 
following ane, not only by M. Weber, but also by me and 
by M. Schmidt at Athens. (For the observation of M. 
Weber, see No. 34 of the lVochenschrift fur Astronomiée.) 

] remark that the date of M. Webcr’s observation follows 
that of M. Lescarbault by 


6219 days = 148 X 4202, 


which is curious enough on comparison with what I have 
published on the subject at the time. See my ‘ Hand- 
buch der Mathematik und Astronomie,’ vol. ii., p. 327.” 

So that instead of the spot having been noticed in three 
different and distant places, it was remarked at Peckeloh, 
near Munster only, though the observations by Prof. 
Wolf, at Zurich, and Herr Julius Schmidt, at Athens, 
establish the fact of the sun having been without the spot 
in question shortly before and after its observation by Herr 
Weber, who is well known by his observations on the 
zochacal hght and other phenomena. 

At present the particulars of the obse: vation are not to 
hand, but it ts singular that Prof. Wolf’s period of 42°02 
days not only accords with the observation of M. Lescar- 
bault, so far as regards an inferior conjunction of the 
body with the sun on March 26, 1859, but it also agrees 
with that of Mr. Lummis, March 20, 1862, and with the 
ene recorded by Decuppis at the Collegio Roimano, on 
October 2, 1839, at the opposite node, at least within 
probable transit-limits, Particulars of Mr. Lummis’s 
ob civation will be found in vol. nail. of the Alouth/y 
Notices of the Royal Astronomical Society ; that of 
Decuppis was thus mentioned at the sitting of the Paris 
Academy of Sciences, 1839, December 16:—“ M. De- 
cuppis announces that on October 2, continuing the ob- 
servations which he had been making u,on the spots ot 
the sun, he sawa black spot, perfectly round, and with 
border sharply defined, which advanced upon the disc, 
with a rapid proper motion, such that it would have tra- 
versed the diameter in about six hours. M. Decuppis 
thinks that the appearances which he has observed can 
only be explained by admitting the existence of a new 
planet.” 

If we were to accept the particulars of the various ob- 
servations of a similar character as they are recorded, it 
would be impossible to refer them to a single body, no 
matter what the excentricity of the orbit might he 
assumed to be, but most unfortunately these observations 
have on no one occasion so far been taken by a practised 
astronomer with proper micromctrical assistance. On 
the contrary, they have mostly fallen to the lot of occa- 
sional observers, who have contented themselves with 
eye-cstimations of position on the sun’s disc, from which 
little can be definitely ascertained. 

The Peckeloh observation of April 4 naturally suggests 
frequent observation of the sun’s disc from the middle of 
the present month tothe middle of October, particularly 
about October 10. 

[Since the above was in type, we learn from a Paris 
correspondent that M. Leverricr has made a further com- 
munication to the Academy on the subject of an intra- 
Mercurial planet or planets. Instead of a period of forty- 
two days, as suggested by Prof. Wolf, he thinks one of 
twenty-eight days more probable ; and this, it may be 
observed. is an aliquot part of Prof. Wolf’s period. But 
notwithstanding a period of twenty-cight days accords 
with a number of the observations referring to round 
black spots upon the solar disk, M. Leverricr is stated to 
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have expressed an opinion in favour of the existence of 
two planets at nearly the same mean distance. With 
respect to a period of twenty-eight days, we remark that 
reckoning from 1876, April 4, it will agree with the 
observations of Lescarbault and Lummis, but not with 
that of Decuppis; while it also agrees with the obser- 
vation of Stark, 1819, October 9, a very definite one, 
which is not brought in with a period of forty-two days. 
The shorter period will be found to correspond with a 


mean distance of 0 18.| 
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SCIENCE IN SCITOOLS 


THE accompanying letter, signed by several men of 
Science and Iead-masters, has been sent to the 
General Committee of the British Association :— 


DFAR SIR,—-It is hoped that a Committee may be 
formed at this year’s meeting of the British Association 
for the promotion of Science Teaching in Schools. Its 
proposed functions would be. - 

1, To communicate with head-masters and governing 
bodies as to carrying out the recommendations contained 
in Report Vi. of the Science Commission, and to oller 
advice, if required, on all necessary details of selection, 
arrangement, anc outlay. 

2, To press upon the Universities such st¢ ps in conucc- 
tion with the perding Ball in’ Parliament as may bene- 
fici dly influence se: ool teaching of science. 

3. fo watch the ection of Govcrpment in any proposal 
made by them ether m= pursuinee of Lord Salisbury’s 
Tall eran giving cilect to the Puke of Devonshire’s Com- 
mission, and to ho!d a brief for scicnee-teaching at schools 
in refercnee to all such legislation. 

We desne to bespeak your attentien to and interest in 
this proposal, which appears to us in all respects a timely 
one. 


ee 





Se laneliintedben —_ —— -_ ae —_— we 


TI1h BRITISIT ASSOCIATION 
GLASGOW, Tite selay 


A a Association finds a fitting heme in Glasgow, 

which has few anals either mn eather or Jater scien- 
tif reputation. The force of long-continued scicntific 
traditions, added to the present encouragcment given to 
science, and I must also say, to the nearness of the finest 
holiday localities, makes this one of the most brilliant of 
recent mectings. Not only is the total number of members 
and associaics attending very high, over 2,700, but the 
truc chiefs of science ae present in great strength, It 
cannot be said that the Association itself is this year 
at all below its high aims. The majority of papers 
are really scientific, and do not emasculate the truth in 
the effort to popularise it. Discussions have been very 
interesting, judgmy from the perseverance with which 
they have been listened to. The reception given by the 
people of Glasgow is worthy of the city, although it is 
possible that in th details and refinements of arrange- 
ment, Bristol excelled. This was especially manifested 
Mirezard to some of the excursions. But it 1s evident 
that the very best cHorts of the north have been put forth 
Im Cvery way, and the general result is undeniably suc- 
cessful, The charming situation of the University Build- 
NSS, 10 which all the sections but onc hold their mectings, 
1S a Very great advantage. 

From the Report of the Council it will be seen that 
grants In aid of scientific objects have been made during 
the year to the amount of 1,092/. The income of the 
year has reached 37432, and the cash balance, 7647. 
exceeded that of last a by 6a ? 
aioe i eenoantS Address did not excite general en- 
Heian buikt in € audience, partly because the great 
the speaker ‘ng and the comparative weakness of 

peaker's voice prevented many from hearing well, 
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partly, also, because it was such as to impress most those 
who think most. The address manifested the combina- 
tion in its author of qualities scldom marching together ; 
deep regard for elder times and their achievements, wide 
knowledge of the position of science at the present day, 
perception of the true relationships, the real connexus of 
pure and applied science, a realisation, founded on care- 
ful study of the way in which the scientific cultus affects 
human nature, and the rise and fall of nations. It would 
be vain to seek for scientific arrogance and conceit in 
Dr. Andrews’s deliverance, and if one may forecast, it may 
be expected to have as much influence on future thought 
and public action as almost any recent utterance from the 
presidential chair of the British Association, without any 
tendency to provoke the hostility of the unscientific. 

Among the presidential addresses, that of Mr. Wallace 
to the Biological Section seems to have attracted much 
notice ; and there is no doubt of its great value, for, 
scarcely occupying any ground covered by his recent 
great work on “ Phe Geographical Distribution of Animals,” 
le may be said to have laid the foundations of a new 
science out of “waste materials ” already existing. Thus 
another group of scattered fragments 1s beginning to be 
sougnt by right processes, in order that a coherent edifice 
may be erected. Sir William Thomson returned again 
to the char, ¢ against the exorbitant demands of geo- 
losists for “time.” If he is right, of course some 
ecological theoues must be altered; but perhaps Sir 
Wuhan will not have to wait long for an answer. It was 
singular that Prof Young, in the Geological Section, 
should) have chosen a subject agreeing so largely with 
Sir William Thonison’s. His views, carried out into 
more geological detail, imply that we are to look fora 
gencral reconstruction of much that is held to be settled 
in geological theory. Ile calls loudly for precision in 
geoloyical phraseology, believing that there is nothing 
more urgently necded to sceme propress in the science 
than some of that accuracy of concepuion and expression 
which distinguishes mathcmatical and physical science. 
Capt. I°vans’s address on Geography wil perhaps disap- 
pot some who think the questions of oceanic circulation 
are practically settled, but an open confession of diffi- 
culues and ignorance 1s better than any false security. 
Such confessions have been very gencral among the best 
men at this meeting -a favourable augury of coming 
victories for science. 

On the whole the sections have done hard work, and 
comparatively little saciitice of scientific rigour and form 
has been made for the sake of making subjects popular. 
The Duke of Argyll’s address on the Geology of the 
Highlands was a bonne boinhe for the untechnical, and 
was much run after, ‘The Duke has shared “ lionship ” 
with Commander Cameron and Sir C. Wyville Thomson ; 
conseyucntly the heart of Africa and the depths of the 
sea are among the favourite subjects bere. Sir William 
Thomson has, of course, been at home on the great Tide 
question, denouncing the Lritish Hydrographic Depart- 
micnt for its supineness, by which very laborious and ex- 
pensive cfforts are left to private individuals. One of 
the most lively encounters has concerned the junction of 
the granites and Old Red Sandstone in Arran. It was 
suzecsted that Mr. Wunsch and Dr. Bryce should adjourn 
to the locality to fight it out, but without hammers, The 
chemists had a field-day on the disposal of the sewage of 
towns.  Irrigationists and precipitationists continued 
their controversies, giving excuse to great towns still to 
postpone dealing with the subject, While the doctors, or 
rather chemists, differ, the sewage 1s emptied into the 
river. 

Prof. Tait’s discourse on Force was \ ery characteristic. 
One important advantage gained by th audience would 
probably be an impression of the necess:., of accuracy in 


the use of words. ’ 
Sir C. Wyville Thomson’s address on tic Results of 
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the Challenger ¥-xpedition was very successful, and highly 
appreciated. A good voice was added to a most agrec- 
able and flowing delivery, and as little as possible of com- 
plicated ideas or reasoning was introduced. 

Two conversaztones took place on Thursday evening, 
for what reason is not apparent. Onc was under the 
superintendence of the local committee, in the Royal 
Exchange. There was a little pretence at science, but 
the assembly was converted into a ball. Is it right that 
money raised by the local committee in the name of 
the British Association should be devoted to such a pur- 
pose? Ifa ball is wanted, Ilct there be a separate sub- 
scription for that avowed purpose. The other assembly, 
under the auspices of the Philosophical Society (of which 
Sir William Thomson is president), took place in the 
Corporation Galleries and the rooms of the Society. Art 
and science were here fitly combined. Physical appa- 
ratus received considcrable wulustration. Sir William 
Thomson’s demonstration on smoke rings and his new 
patent syphon recorder being especially interesting. Mr. 
James Thomson, F.G.S., attracted attention by his exhi- 
bition of a serics of sections of fossil corals, beautifully 
shown by [Birrell’s new oxyhydrogen apparatus. ‘The 
great special collection of carboniferous fossils in these 
gallerics was exceedingly creditable to the geologists of 
the Glasgow district; Mr. James Thomson’s very large 
collections, including his splendid Labyrinthodont re- 
mains (Pteroplax, &c.), formed a considerable proportion 
of the whole. 

The museums of Glasgow are numerous and scattered. 
To a considerable extent the same things are displayed 
over again in the Hunterian Museum at the University, 
the Kelvingrove Museum in the park of that name, the 
Andersonian at Anderson’s University, the Museum of 
the Society of Naturalists in the Oueeu’s Rooms, and the 
Museum. in the Corporation Galleries. Very great labour 
has been expended in the formation of special collecticns 
at these places, but we can only notice a very few of these. 
In the University Muscum the display of Mr. John 
Young’s private collection of fossils was most interesting 
by reason of the great number and beauty of the pre- 
parations of minute forms, especially of loraminifera, 
Sponges, Echinoderms and Polyzoa. Unfortunately the 
gieat roof of the Museum has no light in it whatever, an 
inconceivable detraction from its value. Other most no- 
ticeable collections were a splendid serics of Labyrintho- 
donts and Fishes from Carluke Collieries, the exhibitor 
of which desired his name to be unknown, and Mr. 
David Robertson’s collection of recent and Pleistocene 
invertebrates. The great special exhibition of mechanical 
inventions and industrial processes at the Kelvingrove 
Museum must, we regret to say, be dismissed with a single 
word of high commendation. Rare plants and animals 
were to be seen at the Queen’s Rooms, including many 
unique specimens from Scottish halitats. Utricularia 
and Drosera are of course brought forward. 

The assembly of foreigners on this occasion is very 
notable. Section A includes in its forces Prof. Cremona, 
of Rome; M. Janssen, of Leyden; Prof. Wullner, of 
Aix-la-Chapelle; Prof. Eccher, of Florence; Prof. 
Fischer, Prof. von Quintus Icilius, of Hanover; Profs. 
Stoletow and Wladirmiosky. Section B has the aid ol 
Dr. Biedermann, of Berlin. Section C, Dr. A, Fritsch, of 
Prague ; Prof. von Lasaulx, of Breslau ; Prof. F. Roemer, 
of Breslau; Section D rejoiccs in the presence of Fer- 
dinand Cohn and Grube, of Breslau; Ernst Haeckel, of 
Jena; Kronecker, of Leipsic; and Prof. Morren, of 
Liége ; the Chevali r Negri reinforces Section E ; and 
M. Bergeron, of Paris, Section G. 

The excursion programme, as might be expected in 
this neighbow').0d, has been only too embarrassing. 
Saturday was +: 1y generally devoted to pleasure, although 
the mathem cians and physicists cleared off a long list 
of papers, :.1 d two other sections sat during part of the 





day. Those who could not devote the whole day to ex- 
cursions had abundant entertainment provided for them 
in Glasgow. Cameron’s lecture to working men was 
naturally very successful, and Dr. Carpenter subsequently 
spoke at length on the humane treatment which should 
be accorded to savages. Oné of the most interesting 
trips was made by Mr. Duncan and a small party of 
zoologists to Loch Fyne and the coast of Bute for the 
purpose of dredging. Many successful hauls were made, 
bringing up abundance of Comatulas, Aphrodites, As- 
cidians, and Echini. Another dredging party went with 
Mr. A. B. Stewart to Wemyss Bay. An attempt at 
dredging in Loch Lemond only gave “a beggarly account 
of empty bags.” A geological party went to Ballagan, 
Finnich Glen, &c., under the euidance of Mr. Wilson, of 
Aucheveck. No very special scientific interest appears 
to be included in the excursions for Thursday next, when 
Paisley Abbey, Arran, Rothesiy, and Loch Long, are to 
be visited. 

So we are to mcet in T)ublin in 1878. Leeds pleaded 
hard, claiming that there was a sort of understanding in 
their favpur last year, But the idea of alternating the 
meetings between a university town and a great manu- 
facturing town prevailed, in addition, no doubt, to 
the cminence of the Dublin academicians attending 
the meeting. Scarccly less interesting was the choice 
of a president for the Plymouth meeting. The nomi- 
nation of Prof. Ailen ‘Thomson by Dr. Hooker was 
at once an honour to Glasgow and a demonstration 
of regard for thosc studies of anatomy and embryo- 
logy which do not always secure public renown, The 
personal qualities of Dr. Allen Thomson make him all 
that could be desired for a president. Of course his 
nomination was unanimously accepted. The vice-presi- 
dents appointed were the Earl of Mount-Fdgcumbe, tue 
Earl of Devon, Lord Blachford, Mr. W. Spottiswoode, 
F.R.S., Mr. W. Froude, F.IR.S., and Mr. C. Spence Late, 
F.R.S.; local seerctarics, Prof. W. G. Adams, Mr. W, 
Square, and Mr. Hamilton Whiteford. Mr. P. L. Sclater, 
F.R.S., was elected one of the general secretaries, in the 
place of Dr. Michacl Foster, F.R.S., who has resigned, 
We meet again in Plymouth on August 15, 1877. 


SECTION A. 
MATILEMATICAL AND PILYSICAT, 


OPENING ADDRESS BY PROF SIR W1iLLIAM TIIOMSON, 
BFL RS., DC.L., Ac., PRESIDENT, 

A CONVERSATION which [had with Prof. Newcomb one evening 
last June, in Prof. Henry’s drawing-room, in the Smithsoman 
Institution, Washington, has forced me to give all my spare 
thoughts ever since to IHophins’s problem of Precession and 
Nutation, assuming the eaith a mgid spheroidal shell filled with 
liquid. Six weeks ago, when I landed in England after a most 
interesting trip to America and back, and became painfully 
conscious that I must have the honour to address you here to- 
day, I wished to write an address of which science in America 
should be the subject. 1 came home, indeed, vividly impressed 
with much that I had seen both in the Great Exhibition of 
Philadelphia and out of it, showing the truest scientific spirit 
and devotion, the originality, the inventiveness, the patien’ per- 
severing thoroughness of work, the apprcciativeness, and the 
generous openmindedness and sympathy, from which the great 
things of science come. 


@drAw Adyev "Atpeldas 
@ddrw 5 Kududv &detv. 


I wish I could speak to you of the veteran Henry, generous 
rival of Faraday im electromagnetic discovery; of Peirce the 
founder of high mathematics in America ; of Bache, and of the 
splendid heritage he has left to America and to the world in the 
United States Coast Survey ; of the yieat school of astronomers 
which followed, Gould, Newton, Newcomb, Watson, Young, 
Alvan Clarke, Rutherford, Draper, father and son : of Commander 
Belknap and his great exploration of the Pacific depths by 
pianoforte wire, with imperlect apparatus supplied from Glas- 
gow, out of which he forced a success in his own way; 
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of Captain Sigsbee, who followed with like fervour and 
resolution, and made further improvements in the apparatus 
by which he has done marvels of easy, quick, and sure deep- 
sea sounding in his little surveying ship “/ake; and of the 
admirable official spirit which makes such men and such duings 
possible in the United States Naval Service. I would like 
to tell you too of my reason for confidently expecting that 
American hydrography will soon supply the data from tidal 
observations, long ago asked of our Government in vain by a 
Committee of the British Association, by which the amount of 
the eaith’s elastic yielding to the distorting influence of the sun 
and moon will be measured; and of my strong hope that the 
Compass Department of the American Navy will repay the 
debt to France, England, and Germany so appreciatively acknow- 
ledged in their reprint of the works of Poisson, Airy, Archibald 
Smith, Evans, and the Liverpool Compass Committee, by giving 
in return a fresh marine survey of terrestrial magnetism, to 
supply the navigator with data for correcting his compass without 
sights of sun or stars. 

Can 1 go on to precession and nutation without a woid of 
what I saw in the Great Eahibition of Vhiladelphia? In the 
U.S. Government part of it, Prof. Hilgard showed me the 
measuring-rods of the U.S. Coast Survey, with their beautiful 
mechanical appliances for end measurement, by which the three 
preaL base lues of Maine, Long Island, and Georgia, were 
measured with about the same accuracy as the most accurate 
scientific measurers, whether of Kurope or America, have at- 
tained in comparing two metre or yaid measures. 

In the United States telegraphic department I saw and heard 
Elisha Gray’s splendidly worked-out electric telephone actually 
sounding four messages simu.taneously on the Morse code, and 
clearly capable of doing yet four tames as many with very mode- 
rate unprovements of detail; and I saw Ikdison’s automatic 
telegraph deliveriny 1,015 woids in 57 seconds; this done hy 
the long-neglected clectro-chemical method of Bain, long ago 
condemned in Eneland to the helot work of recording fom a 
relay, and then tuined adrift as needlessly delicate for that. In 
the Canadian department I heard ‘‘To be or not to he... . 
there’s the rub,” through an electric telesaph wire ; but, scoin- 
ing monosyllables, the electric articulation 10se to higher flivhts, 
and gave me passages taken at random from the New York 
newspapers :—"S S.8. Cox has arrived” (T failed to make out 
the 6.5, Cox); §f‘Lhe City of New York,” ‘‘ Senator Morton,” 
**The Scnate has resolved to print a thousand extra copies 3” 
‘Phe Ameiicans m London have resolved to celebrate the 
coming 4th of July.” All this my own cats heard, spoken to 
me wih unmistakable distuunctness by the thin circular disc auma- 
tuie of just such another little electro-maynet as this which I 
hold in my hand. The woids were shouted with a clear and 
loud voice by my colleague-judye, Prof. Watson, at the far end 
of the telegraph whe, holding jus mouth close to a stretched 
membiane, such as you see before you here, carrying a little 
piece of soft iron, which was thus made to perform m the neigh- 
bouthood of an electro-magnet in circuit with the line motions 
proportional to the sonorific motions of the air. This, the 
greatest by far of all the marvels of the clectric tclegraph, is 
due to a young countryinan ef our own, Mr. Graham Bell, of 
Mdinburgh and Montical, and Boston, now becomug a natu- 
ralised ciuven of the United States. Who can but admire the 
hardihoo t of invention waich devised such very slight means to 
realise the mathematical conception that, if electricity is to 
convey all the delicacies of quality which distinguish articulate 
speech, the strength of its current must vary continuously and as 
nearly as my be i simple proportion to the velocity of a particle 
of air engayed in constituting the sound ? 

lhe Patent Museum of Washington, an institution of which 
Giieree is justly proud, and the benclicent working of the 
British ee patent laws, deserve notice in the section of the 
nine ee concerned with branches of science to which 
dation 7 of all the useful patents of the world owe their foun- 
caventions Ae much struck with the prevalence of patented 
thing divers the ahibition : it seemed to me that every good 
a very good s a patent was patented. i asked one inventor of 
lie -anewered ee Why don’t you patent it in England ?” 
We ceitainly are J ne conditions in England are too onerous,” 
If Europe docs a behind America’s wisdom in this respect. 
Site divecioncs hae its patent laws (england in the oppo- 
eiecione Gf Pallant) a in the bills before the last two 
of useful inventions for ie speedily become the nursery 


I should tell you also of “*Old Prob’s”? weather warnings, 
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which cost the nation 250,000 dollars a year ; money well spent 
say the western farmers, and not they alone; in this the whole 
people of the United States are agreed, and though Democrats 
or Republicans playing the ‘‘ economical ticket’? may for half a 
session stop the appropriations for even the United States Coast 
Survey, no one would for a moment think of proposing to starve 
“Old Prob ;” and now that So per cent. of his probabilities have 
proved true, and General Myers has for a month bick ceased to 
call his daily forecasts ‘‘ probabilities”? and has begun to call 
them indications, what will the western farmers call him this 
time next year? 

And the United States Naval Observatory, full of the very 
highest science, under the command of Admiral Davis! If, 
to get on to precession and nutation, 1 had resolved to omit 
telling you that I had there, in an instrument for measuring 
photographs of the transit of Venus—shown me by Prof. tlark- 
ness, 2 young Scotsman attracted into the United States Naval 
Service—seen for the first time in an astrononiucal observatory a 
geometrical slide, the verdict on the disaster on board the 
TVhunderer, published while ] am writing this address, forbids 
me to keep any such resolution, and compels me to put the ques- 
tion, Is there in the British Navy, or ina British steamer, or mm 
a British Jand boiler another safety-valve so constructed that by 
any possibility, at any temperature, or under any stress 1 can 
jan? and to say that if there is it must be instantly corrected or 
removed. 

I ought to speak to you, too, of the already venerable Harvard 
University, the Cambridge of America, and of the Technological 
Institute of Boston, created by Walhans Rogers, brother of my 
late colleague in this univosity (Glasgow), Henry Rovers, and 
of the Jobns Hopkin, University of Balumore, which with its 
youthful vigour has tom Sylvester from us, has utilised the 
genius and working power of Roland for experimental research, 
and three days after my arival in Ametica, sent for the young 
Porter Poimer tu make lum a Iellow. Lut he was on his death- 
bed in New Vork “ begging bis physicians to keep him alive just 
to finish his book, and then he would be willing to go.” OF his 
bovk, “ Thermodynamics,” we may hope to see at least a part, 
for much of the manuscript, and good and able friends to edit it, 
are left; but the appointment to a Fellowship in the Johns 
Hopkms University came a day too late to gratify his noble am- 
bition. 

Kut the stimulus of intercourse with American scientific men 
left no place m my mind for framing, or attempting to frame 
azeport on American science, Disturbed by Newconih’s sus- 
picions of the earth’s irreyularities as a ‘Vime-heeper, L could 
think of nothing but precession and nutation, and tides and mon- 
svons, and sctUlements of the equatorial regions, and melting of 
pelar ice. Week after week passed before I could put down 
two woids which I could read to you here to-day : and sv I 
have nothing to offer you for my Address but—- 


Review of Feordence regarding Physical Condition of the Larth 
ts (ntanid Temporature; the Fluidity or Solidity of its In- 
terior Substance 3 the Rigidity, Llastiity, Plasticity, of its 
Leaterual bagcure; and the Lermanence or Vartabuity of tts 
Lertod and dats of Rotation 


The evidence of a high internal temperature is too well known 
to need any quotation of particulars at present. Suffice it to say 
that below the uppermost ten metres stratum of rock or soil 
sensibly affected by diurnal and annual variauons of tempera- 
ture, there is generally found a gradual increase of temperature 
downwards, approaimating roughly, in ordinary localities, 
to an average rate of 1° C. per thirty metres of descent, but 
much greater in the neighbourhood of active volcanoes, and 
certain other special lucalities of comparatively small area, where 
hot springs and, perhaps, also, sulphurous vapours prove an 
intimate relationship to volcanic quality. It is worthy of remark 
in passing, that, so far as we know at present, there are no 
localities of exceptionally sma// rate of augmentation of uffder- 
ground temperature, and none where temperature diminishes at 
any time through any considerable depth downwards below 
the stratum sensibly influenced by summer heat and winter cold. 
Any considerable area of the earth of, say, not less than a kilo- 
metre in any horizontal diameter, which for several thousand 
years had been covered by snow or ice, and from which the ice 
had melted away and left an average surface temperature of 
13°, would during nine hundred years, show a decreasing tem- 
perature for some depth down from the surface: and thuirty- 
six hundred years after the clearing away of the ice would still 
show residual effect of the ancient cold, in a half rate of augmen- 
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tation of temperature downwards in the upper strata, gradually 
mercasing to the whole normal 1ate which would be sensibly 
reached at a depth of 600 meties., 

By a simple effoit of geological calculus it hi becn estimated 
that 1 per 40 meties gives 1000? per 30,000 metics, 1nd 333,° 
per 100 hilomctres = This arithmetical result is oref wable, but 
what of the physical conclusion drawn frum it with maiyclous 
fiequency and pcrtinacity that at depths of from 40 to 100 
kilometres the temperatures are so high as to melt all subst ces 
composing the eaith’s upper crust? It has becn vemithed, m- 
deed, that if obscrvation st owed iny diminution or augment ition 
of the rate of increase of underground temperature in pre at depths, 
it would not be ght tu iechon on the un furm mic of 1 per 30 
metres, o1 thererbouts, down to 3o or 60 or 1¢c0 hilometics 
“* But obcervation has shown nothing of the hind, and therefore 
surely it 15 most cunsonant with indactive philosopay to admit 
no great devintion in ny yo utof the earths solid crust from the 
rate of inaiewe proved by observation as far as th picatest 
depths to which we lave reached | Now T have toveni uk upon 
this argument that the greatest depth to which we have reached 
in observations of undciground temperature 1s scarcely one hilo- 
mctre, and that, if a ro per cent diminution of the rate of 
augmentation of wdergiound tempunrtie downwards were 
found at a depth of once hilometic, tht would demonstrate? 
that within the last 100 oo years the we per surfice of the euth 
must hive been at a dugher ten por ituie then that now found ua 
the depth of one lolon etre Such a areull ts to Toit to te 
found by obsary ton in ylices which have been cvaflo n by 
lava in the memory of man, or a {cw thousen!d ycams f athe 
bach but of waheut rome decpur th na |i ometee 
per cent. dimimution of the tite cf mecca of tempo wttuc 
downwards wore found fer the whele euth, i would Paat 
the whole of ‘cologacal luMory to with 10 COO you, or, 
at all events, would interpese an tbsolute Eamicn a ut the 
continuons descent of lic on the eutn from carer pou ds 
than 100,000 ycars ago Therctore, although se urchin puncelu 
localities for adiminubon of the rite of augmentation of unde 
pround temperature in depths of Jess thin a halometie may be of 
intense micrest, as helpin us to fix the duc ef catact voleame 
actions which have taken place within £00 O00 years ors), We huow 
enough from thoroughly sure geolo ical evidence not tu expect to 
find it, except im puticular localitie , ail to ft cl quite sur tl t 
we shall not find wo under any consia¢t able portion of the cuthes 
surface. If we adimt v possible any such di contimutty within 
go0,ooo yeus, we might be prepucd to fini asen ble diminutt n 
of the late at thice kilometres depth but not at arythu yg leo 
than 30 kilometres af ceolo ists validly clam as much 1s 
Go 000,000 of years for the Tength of the time with which thor 
science 1s concernc | = Now this umplics a temperature of 1000 
C at the depth of 30 hile metres, allows oncthins fe 5 thin 
2000 for the tempuaturie at 6o hilometes ud dos not 
require much mee thin 4,000 € at any dejth, how va 
ereat, but Coes acquire at the great cep ths a tema ci dure of at 
all events not less than alout 4gooo C Tt would not trike 
much “hurrying up” of the actions with which they ue con- 
ccrned, to satisfy geologists with the more moderate estimuc of 
50,000 O00 of years, This would imply at lea t about 3000 
(, for the limting temperature at great dep hs If the actuil 
subst ince of the earth, whatever it may b , rocky o1 metallic, 
at depths of ftom 60 to roo kilometres, uader the pressure 
actually there experienced by it can be solid at temperatures cf 
from 3000° to 4oo0o°, then we may hold the former e tin ule 
(90,000,000) to be as probable as the latter (50,000,000) so fu 
as evidence fiom undeiground temperature can guide us. If 
4o0o° would melt the eattn’s substance at a depth of 100 
hilometies, we must reject the former estimate, though we might 
still admit the latter, if 3000 would mclt the substance at a 
dcpth of 60 kilometres, we should }e compelled to conclude 
that 50,000,000 of yeals 1s an ovei-cstimate =Whatevcr may be 
its ad, we may be quite sure the earth 19 solid in its terior . 
not, I admit, throughout ists whole volume, for there certamly 
are spaces in volcamic regions occupied by liquid lava , but what- 
ever portion of the whole mass 1s “77 Ththo~ thon cen f 
the ocean or melted matter in the intenor, these portions are 
small in comparison with the whole, and we must uttcily reject 
any geological hypothesis which, whether for explainmy unda- 


t For proof of this and followmg statements icgading Un lergic und 
Heat Licfer ta‘! Secular Cooling of the F uth /sunsa dros of the Roy al 
Souety of wh. urgh, 1802, and Lhomsonand Lats Natural Philosophy, 
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giound heat or ancient upheival anid subsidences of the solid 
ciust, Or eirthquahes, or cvisting volcanoes, assumes the solid 
earth t» be a snell of 30, or 100, or 500, oO: 1,000 kilomcties 
thickness, resting on an mtctor liqiud mass 

This conclusion wis fn t unved at by Hopkins, who inay 
thercfore }operly be cule! the Ciscovercr of the earth’s Sulidity. 
Hic was Ic to it by te consid vition of the phenomena of pre- 
cession and nutation, aud g v¢ tt 25 Shown tob hitly prob ible, 
if not absolutely demo su tel, by his confessedly mn oetfect and 
fentrtive investivation = fbu vicrous application of the p ifect 
hydrodyn unical cquations Jevis still more decidedly to the same 
conclusion. 

Tam able to s1y this to you now m consequence of the con 
versation with Pio cssar Neweomb to which TI have alicady 
alluded = Admit ing fully my cvitence ice the mpidity of tne 
earth from the tudes, he dewoted the ucument fiom pieeession 
and nutation ‘Trym to iccollet whit I hid wiitten on it 
fourtecn yous ago ma payer on the hiyidity of the Larth, 
pablished in the Ssavsac of tho hkoyal Society, my con- 
Sclence smote me, and | could oily  amimer out thit To did 
convince | myself that s> also, inl > ant so, at which I hid 
amy iby a non-mathemati i shor cu, were tre — Le hinted 
thar viscosuy ami ht saftice to rendcr zrece ston and nut ition 
the same is if the cuth wer riyid, and o vitsite the argum ut 
for ati lity fm, Pcould not fo moment adinit any more 
t mm when it wis fu t pat for ud ls dlauniy but dou t 
cutercd my mind re rirding the so mls, urls>andso, ind I 


fad not co mypleted the might pou ncy to Ph didelphia which 


hivmied me oisiy fiom om unfiar ted discus on be ore T hil 
envimel my elf that they wee guevously wien, Sa now T 
must request ts ¢ ftvour thtte th onc olf you on june boie 
Whomcinthy tun up his: bor copesof th 27 wet usve€ 
th oye Souiety tor bo¢2 ndof fuomoniu t buts 6 Natural 
fhily op hy, vo a, ud lriw the pu thio t $2, 5. ol my 
Pyerenthe * Wu wy ef the bah uithe for nes, and t 1 ouyh 
cvenvthing ms. $47 SQ ot the latrcr, whi hore a to the ellcct 
on yr cession and nat iio of an cliue yicldin, of the cuths 
sul ice 

When th ¢ prs yes were wintten LJrew Jit le ca nothn of 

Vortex motion, atd ai tl ny Utentorwe ore debts t cat by 
icf Nescomb, I hac never on ce thought of ther sabjec an 
the phe tha wn upon at by the the ry cf the qitas uyidity 
indice Lun iv fiqurl by vortex. imouen wheter be cf lite occu te t 
mesomach Wath this fresh baht a hithe cor st tera oa suff ced 
ty show inc thet (altho igh the old opstous conclust nis of cout e 
tiuc, that af the inner bounduy of the pnigmed mt ad shell of 
the cruth were u,oroul, spherical, the mtorr hquil could 
cypanence no prece sion or ratitron Poanfla nee faery the 
pre sure on ity bounding surface, ant therefore i homoseue us 
coul | have no prece sion Or nutauon wo Ul, on rf he tere penecus 
only as annich ytecession and nutition as vould be produced by 
Utrac ion from without in virtue cfaon pheacity of its sur wes 
of cqual density, and therefore the shell woul l hive cnomnonsly 
more ripid pice sion and nut ution th unit actualy biw—toity 
tunics as much, for mstarce, if the thickress of the shell is sixty 
kiometies) a very shght dev ition of tae ine surface of the 
sh I fom perfect splciucity would suffice, in vatue of the quasi 
rigility tue to vortea moon, tu hold bach the shell from taking 
sumsibly more precession tu nit would sive to the lqmd, and 
to cause the Jiquid (home eucons ot heterogeneous) and the 
shel to hive sensibly the same pieces tonal motion as if the 
whole constituted one rigid bo ly — butait as only because of the 
very long period (20,000 years) of prece sion, IN comp at On with 
the period of rotation (one day), that a very slght devi tion fron 
sphericity would suffice to cause the whole to move as if it were 
anil body. A little further consideration showed ine— 

I 
20000 X 305 
would be too small, but that an cllipticity of onc or two huudred 
times this amount would not be too small, to compel approarmate 
cquality of precession throughout liquid and shell. 

(2) Phat with an ellipticity of interior surface equal tu sg, If 
the precessional motive were 26,000 timcs as great as it is, the 
motion of the hquid would be very different from that of a rigid 
mass rigidly connected with the shell 

(3) ‘That with the actual forces and the supposed mterio1 
ellipticity of 4; the lunar ninctcen-yearly nutation might be 
affected to about five per cent. of its amount by mtenor 


liquidity. 
’* Lastly, that the luna: semi-annual nutation must be largely, 


(r) That an ellipticity of inner surface equal to 
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and the ae fortnightly nutation enormously, affected by in- 
ior liquidity. 
ats if alineuch so much could be foreseen readily enouyh, I 
found it impossible to discover, without thorough mathematical 
investigation, what might be the characters and amounts of the 
deviations from a rigid body's motion which the several cases of 
precession and nutation contemplated would presint. — The 
investivation, limited to the case of a homogeneous liquid 
enclosed in an ellipsoidal shell, has brought out results which I 
confess have greatly surprised me. When the mnterior ellipticity 
of the shell is just too small, or the periodic speed of the dis- 
turbance just too great to allow the motion of the who'e to be 
sensibly that of a rigid body, the deviation first sensible ren- 
ders the precessional or nutational motion of the shell smaller 
than if the whole were rigid, instead of preater, as I cx- 
pected. ‘The amount of this difference bears the same pro- 
portion to the actual precession or nutation as the fraction 
measuring the periodic speed of the disturbance (in terms 
of the petiod of rotation as unity) bears to the fraction measur. 
ing the interior elliptictty of the shell ; and it is remarkable that 
this result is independent of the thickness of the shell, assumed 
however to be small in proportion to the earth’s radius, Thus 
in the case of precession the effect of interior lyuidity would be 
tu diminish the periodic speed of the precession in the propor 
tion stated ; im other words, it would add to the precessonal 
period a number of days equal to the multiple of the rotational 
period equal to the number whose reciprocal mesures the 
ellipticity, Thus m= the actual case of the earth af we still 
tuke J, as the ellipticity of the im cr boundary of the supp sed 
uisid shell, the effect would be to augment by 300 days the pre- 
essomu yerod of 2,600 years, or to diminish by about (3,” the 
annual precession of abuut 51” an effect which T need nat sry 
would be wholly ms nsible. Baton the lunar nutation of 15°6 
yous period the cfileet of mrerior bquidity would he quite 
scpsible 5 18°6 yoars being 23 me, 300 days, the effect would 
be todummish the axes of the cllipse which the earth’s pole 
descitbes in this period cach by |!) of its owa wanount, Lhe 
semi-axes of this ellipse calculated on the theory of perfect 
nigidiy from the very accurately known amount of precession 
and the fairly accurate knowledge which we have of the 
tatio of the Junar to the solar part of the precessional 
motive are 9’'22 and 67°86, with an unccttainty not amount- 
Ing to one-halt per cent. on accovnt of want of perfect 
accurecy in the latter part of data, Lf the trae va ues were less 
each by - of ats own amount, the discrepance might have 
escaped dete gtion, or might wef have escaped detection ; Dut 
certainly could be found af looked for. So far nothmy can be 
considered as absolutely proved with reference to the interior 
solidity of the earth from precession and nutation ; but now think 
of the solar scuteannual and the Junar tortaighuy nutations. The 
period of each of the-e is less than 300 days. Now the hydio- 
dynamical theory shows that urcspeetively of the thickness of 
the shell, the nutation of the crus! would be zero af the period ot 
the nutational disturbance were 300 ties the period of rotation 
(the ellipticity bemg 54): if the nutanonal period were anything 
berween this and a cettam smaller critical value depen ling on 
the thickness of the ciust, the nutatien would be negative ; if 
the period were equal to this second critical value, the nutation 
would be mfinite: and if the period were sti less, the nutation 
would be again postive. Farther the 183 days period of the sular 
nutation falls so bttle short of the critical 300 days, that the amount 
of the nutation is nol sensibly influenced by the thickness of the 
Clust—is negative and equal in absolute value to 5} (being the 
reciprocal of }3—1) tames what the amount would be were the 
earth solid throughout. Now this amount «s calculated in the 
auuical Alimauac makes 0/'55, aud 07°51 the semi-axes of the 
elise traced by the carth’s aais 1ound its mean position; and if 
the true nutation placed the earth’s axis on the opposite side of 
an clitpse having ” 86 and ” 81 for its semi-axes, the disciepance 
could not possibly have ex 1d Sut last] hi k of 
lane : ssthly have escaped detection, But lastly, think o 
i aiuouue ey nutation. Its period is ,', of 300 days, and 
complet : ies in the Nautical Almanac on the theory of 
appioximatel ity, is such that the greater semi-axis of the 
~'Y Circular ellipse described by the pule is 070325. 
Were the crust infinitely thin thi i ld be negat 
but its amount ninet a ae pee sheer a re 
This would make 4 cen times that corresponding to sulidity. 
; ; uc greater semi-axis of the approximately 
circular ellipse described }, tl ] t xX 0” 088 
which is 1-7, It woul pole amount to 1y X 0”°088s, 
between 1-7 and infinity, if negative and of some amount 
bing foiizerria G45 ue if the thickness of the crust were any- 
Mometres. This conclusion is absolutely 
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decisive against the geological hypothesis of a thin rigid shell full 
of liquid. 

Rut interesting in a dynamical point of view as Hopkins’s 
problem is, it cannot affurd a decisive argument agamst the 
earth’s interior liquidity. It assumes the crust to be perfectly 
stiff and unyiclding in its figure. This of course it cannot be, 
because no material is infinitely rigid ; lut, composed of rock 
and possibly of continuous metal in the great depths, may the 
crust not as a whole be stiff! enough to practicdly fall the 
condition of unyicldmgness? No; decidedly it could not: 
on the contrary, weie it of continuous steel and 500 kilo- 
metres thick, it would yicld very nearly as much as it it were 
india rubber, to the deforming influences of centrifugal force 
and of the sun’s and moon’s attractions. Now, although 
the full problem of precession and nutalion, and what is now 
necessarily included in it—tides, in a continuous revolving 
hquid sphervid, whether homogencouy or heterogeneous, has 
not yet been coherently worked out, | think L see far enough 
towards a complete solution to say that precession and nutations 
will be practically the same in it as in a solid plobe, and that 
the tides will be practically the same as those of the equilibrium 
theory. Fiom this it follows that precession and nutations of 
the solid crust, with the practically perfect fleaibility which. it 
would have even though it were 100 kilometres thick and as stiff 
as steel, would be sensibly the same as if the whole earth from sure 
face to centre were solid and perfectly stiff, Ience precession and 
nutations yield nothing to be said against such hypotheses as that 
of Darwin,’ that the earth asa whole takes approximately the 
fizure duc to gravity and centrifugal force, because of the fluidity 
of the interior and the flexibility of the crust. But alas for this 
“* attractive sensation wl idea that a molten interior to the plobe un- 
deailies a thin superficial crust 3 1t9 surface agitated by tidal waves 
and flowing freely towards any issue that may here and there be 
opentd for its outaadl cscape,” as Poulett Serope called it! 
the solnl crust woald yield so ficely to the deforming mifluence 
of sun and moon that it would simply carry the waters of the 
ocean up and down with it, and there would be no sensible tidal 
rise and fall of water relatively to land, 

The state of the case is shortly this: --The hypothesis of a 
periectly rigid crust containing liquid violates physics by assum- 
ing prete naturally vigid matter and violates dynamical astronumy 
im the solar semi-annual aud dune fortnightly nutations ; but 
tidal theory has nothing tosay agunstit. Onthe other hand the 
tides decide against any crust fleaible cnough to perform the nuta- 
tions conrectly with a liquid interior, or as fleaible as the ciust 
must be unless of pretemnatually rigid matter. 

But now thrice to slay the slam; suppose the earth this 
mument to be a thin crust of rock or metal resting: ou liquid 
maatter. [ts cquiibitum would be wastable! And what of the 
upheavals and subsidences? They would be strikingly analo- 
gous to those of a ship which has been rammed: one portion of 
crust up and anoth sr down, and then all down, [may say with 
dhaost perfect certainty, that, whatever may be the relative 
densities of rock, sulid and melted, at or about the temperature 
of liquefaction, ut is, LT think, quite ceitam that cold solid rock is 
denser than hot melted rock: and no posible degree of rigidity 
in the crust could preveut it from breaking m pieces and sinking 
wholly below the liquel Java. Something like this may have 
gone on and probably did go on tor thousauls of years after 
sohditication commenced ; surface portions of the melted mate- 
rial losing heat, freezing, sinking immediately, or growing to 
thickne-ses of a few metres when the surface would be cool and 
the whole solid dense enough to sink, ‘* This process must go 
on until the sunk portion, of crust build up from the bottom a 
sufficiently cluse-ribbed skeleton or frame, to allow fresh incrus- 
tations tu remain bridging across the now small areas of lava, 
pools, or lakes. 

**In the honey-combed solid and liquid mass thus formed, 
there must be a continual tendency for the liquid, in consequence 
of its less specific gravity, to work its way up; whethenby 
masses of solid falling from the roofs of vesicles or tunnels, and 
causing earthquake shocks, or by the roof breaking quite through 
when very thin, so as to cause two such hollows to unite or the 
liquid of any of them to flow out frecly over the outer surface of 
the earth; or by gradual subsidence of the solid owing to the 
thermodynamic melting, which portions of it under intense stress 
must experience according to my brother’s theory. The results 
which must follow from this tendency seem sufficiently great and 

‘Observations on the Parallel Roads of Glen Roy and oter Parts of 


Lochaber in Scotland, with an Attempt to prove that they are of Marine 
Onyin.”—/'ransactions of the Royal Society for Feb. 1839, p. 81. 
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various to account for all that we learn from geological evidence 
of earthquakes, of upheavals and subsidences of solid, and of 
eruptions of melted rock.” } 

Leaving altogether now the hypothesis of a hollow shell filled 
with liquid, we must still face the question, how much does the 
earth, solid throughout, except small cavities or vesicles filled 
with liquid, yicld to the deforming (or tide-generating) influences 
of sun and moon? This question can only be answered by 
observation. A single infinitely accurate spirit-level or plummet 
far enough away from the sea to be not sensibly affected by the 
attraction of the rising and falling water, would enable us to find 
the answer. Observe by level or plummet the changes of 
direction of apparent gravity relatively to an object rigidly con- 
nected with the earth, and compare these changes with what they 
woule be were the earth perfectly rigid, according to the known 
masses and distances of sun and muon. The discrepance, if 
any is found, would show distortion of the earth, and would 
afford data for determining the dimensions of the elliptic spheroid 
into which a nen-1olating globular mass of the same dimensions 
and elasticity as the earth would be distorted by ccntrifugal force 
if set in rotation, or by tide-generating influence of sun or moon. 
The effect on the plumb-line of the lunar tide-geneiating influence 
is to deflect it towards or from the point of the horizon nearest 
to the moon, according as the moon is above or below the 
hovizon. The effect is zero when the moon is on the horizon or 
overhead, and is greatest in either dircction when the moon is 
45° above or below the horizon. When this greatest value is 
reached, the pluminet is drawn from its mean position through a 
space equal to yygosaa Of the length of the thread. No 
ordinary plummet or spirit-level could give any perceptible ma)- 
cation whatever of this cffect; and to mea we its amount it 
would be necessary to be able to observe angles as small as 
tpoveotey Of th+ radian, or about 4), Siemens’ beauuful 
hydrostatical multiplying level may probably supply the ican. 
for doing this. Otherwise at present no apparatus caists within 
small compass by which it could be done. A submerged water- 
pipe of convderable length, say twelve kilometies, with its two 
ends turned up and open might answer. Suppose, for example, 
the tube to lie North and South, and its two ends to open into 
two small cisterns, one of them, the southein, for cvample, of 
half a decimetre diameter (to escape disturbance from capillary 
attraction) ; and the other of two or three decimetres diameter 
(so.as to thiow nearly the whole rise and fall into the smaller 
cistern). for simplicity suppose the time of observation to be 
when the moon’s declination is zero, The water in the smaller 
or southein cistern will rise from its lowest position to its highest 
position while the moon is 1ising to maximum altitude, and | 
fall again after the moon crosses the meridian till she sets ; and | 
it will rise and fall again through the same range fiom muunset — 
to moonrise. If the earth were perfectly rigid, and if the 
locality 1s in latitude 45°, the rise and fall would be half a mill. 
metre on each side of the mean level ; or a little short of half a 
millimetre if the place is within ro’ north or south of Jatitude 45°. 
If the air were so absolutely quiescent during the observations as to 
give no varying differential pressure on the two water surface> to the 
amount of ;), millimetre of water, or ;y'54 of mercury, the obscrva- 
tion would be satisfactorily practicable, as it would not be difficult 
by aid of a microscope to observe the rise and fall of the water in 
the smaller cistern to ,45 of a millimetre ; but no such quies- 
cence of the atmosphere could be eapected at any time, and it 
is probable that the variations of the water-level due to difference 
of the barometric pressure at the two ends would in all ordi- 
nary weather quite overpower the small effect of the lunar tide- 
generating motive. If, however, the two cisterns instead of 
being open to the atmosphcre were connected air-tightly by a 
return pipe with no water in it, it is probable that the observa- 
tion might be successfully made : but Siemens’ level or some 
other apparatus on similarly small scale would probably be pre- 
ferable to any claburate method of obtaining the result by aid of 
vers long pipes laid in the ground ; and I have only called your 
attention to such an ideal method as leading up to the natural 
phenomenon of tides. 

Tides in an open canal or lake of twelve kilometres length 
would be of just the amount which we have estimated for the 
cisterns connected by submerged pipe ; but would be enormously 
more disturbed by wind and variations of atmospheric pressure. 
A canal or lake of 240 kilometres length, in a proper direction 
and in a suitable locality, would give but ten millimetres rise 

T “ Seculay Cooling of the Earth.” Zo ansactions of the Royal Society of 
Edinburgh, 1862 (W. Thomson), and Thomson and Taut’s “ Natural Philo- 
sophy,” §§ (¢¢), (7). 
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and fall at each end, an cflect which might probably be analyse 
out of the much grater disturbance produced by wind and 
differences of barometric pressure ; but no open liquid level 
short of the ¢avens equor, the ocean, will probably be found so 
well adapted as it for measuring the absolute value of the dis- 
turbance producei on terrestrial gravity by the lunar and solar 
tide yenerating motive. Bul observations of the diurnal and 
semi-diumal] tides in the o ean, do not (as they would on smaller 
and quicker levels) suffice fur this purpose, because their amounts 
differ enormously from the equilibrium values on account of the 
smallness of their periods in comparison with the periods of 
any of the vrave enough mode, of fieg vibration of the ocean as 
awhoele. On the other hand, the lunar fortnightly declinational 
and the Junar monthly elbptic and the solir semi-annual and 
annual elliptic tides have their periods so long that their amounts 
must certainly be very approximately equal to the equilibrium 
valucs, 

But there are large annual and s:‘mi-annual changes of sea 
level, probably both differential on account of wind and differ- 
ences of barometric pressure and differences of temperature of 
the water, and absolute depending on rain-full and the melt- 
ing away of snow and return cvaporation, which altogether 
swamp the small semi-annual and annual tiles due to the sun's 
attraction, = Happily, however, for our object there is no 
metcorolo tical or other disturbing cause which produces periodic 
changes of sea levcl in cither the fortmghtly declinational or 
the monthly elliptic period ; and the lunar gravitational tides in 
the-e periods are therefore to be carefully investiyated in order 
that we may obtain the answer to the interesting question, haw 
much does the earth as an elastic spheroid yield to the tide- 
genciating influence of sun or moon? [Jitherto in the British 
As-ociation Committee’s reductions of Tidal Observations we 
have not steceeded in obtaining any trastworthy indications of 
either of thee tides. The St. George's picr landing-stage pontoon, 
unhappily chosen for the Liverpool tide gauze cannot be trusted 
for <uch a delicate investiy tion ; the available funds for calcula- 
tion were expended before the lony-pertod tides for Helbre Island 
could be attucked, and thiee years of Kurrachce give our only 
approach to a result. Comparisons of this, with an indication of 
aw result with calculations on West Hanmlepool tides, conducted 
with the assistance of a grant fiom the Royal Suctety, secm to 
show possibly no sensible yielding, or perhaps, more probably 
some degrce of yrelding, of the carth’s figure. ‘The absence from 
all the results of any indication of a 18°G yc irly tide (according 
to the same law as the other long-period tides) is not easily 
explained without assuming or admitting a considerable degree 
of yieldins. 

Closely connected with the question of the carth’s rigidity, and 
of as great «cientific interest and even of greater practical moment, 
is the question—how neatly accurate 1s the earth as a time- 
heeper ? and another of, at all events, equal scientilic interest— 
how about the permanence of the earth’s axis of rotation ? 

Peters and Maawell, about thirty-five and twenty-five years 
ago, separately raised the question, how much docs the earth’s 
axis of rotation deviate fiom being a principal axis of inertia? 
and pointed out that an answer to this question is to be ob- 
tained by looking for a variation in latitude of any or every 
place on the carth’s surface in a period of 306days. ‘The model 
before you illustrates the travellins round of the instantaneous 
axis relatively to the earth in an approximately circular cone 
whose axis is the principal axis of inertia, and relatively to space 
in a cone round a fixed axis. In the model, the former of these 
cones, fised relatively to the earth, rolls internally on the latter, 
supposed to be fixed in space. Peters gave a minute investiga- 
tion of observations at Pulkova in the years 1841-42, which 
seemed to indicate at that time a deviation amounting to about 
2,” of the axis of rotation from the principal axis. Maxwell, from 
Greenwich observations of the years 1851-1554, found seeming 
indications of a very slight deviation—somethinz less than half a 
second—but differing altugether in phase from that which the 
deviation indicated by Peéers, if real and permanent, would have 
produced at Maxwell's later time. On my begging Prof. New- 
comb to take up the subject, he kindly did so at once, and 
undertook to analyse a series of observations suitable for the 
purpose, which had been made in the United States Naval Ob- 
servatory, Washington. <A few wecks later I received from him 
a letter referring me to a paper by Dr. Nysen, of Pulkova Ob- 
servatory, in which a similar negative conclusion as to constancy 
of magnitude or direction in the deviation sought for is arrived 
at from several series of the Pulkova observations between the 
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ears 1842 and 1872, and containing the following statement of 

is conclusions :— 
his ¢ The investigation of the ten month period of latitude from 
the Washington prime vertical observations from 1862 to 1867 
is completed, indicating a co-efficient tov small to be measured 
with certainty. The declinations with this instrument are sub- 
ject to an annual period which made it necessary to discuss those 
of each month separately. As the series eatended through a full 
five years, each month thus fell on five nearly cquidistant points 
of the period, If 2 and y represent the co-ordinates of the axis 
of instantaneous rotation on June 30, 1864, then the observations 
of the separate months gave the following values of x and y :—- 


a, weight. y 
January 0 35 IO + 0°32 
February 0°03 14 + 0°09 
March 4 0°17 10 io + 0°16 
Apiil ... + ON 5 + 0°05 
May ... + 0°08 ; 16 + 0'02 
June -- OO! 14 - O’O!I 
July 0°05 14 — 9°00 
August ... + 0°24 14 + 0°29 
September... + 0718 14 + O'21 
Ovtober 4- O'F3 14 oo! 
November.. + 0°08 17 ore ~ 0°20 
Ibecember.. ~— 0°08 16 0'0d 
Mean .0”01 £03 +0705 £''03 


Accepting these results as real they would indicate a radius of 
rotation of the instantaneous axis amounting, at the earth’s «ur- 
face, to 5 fect and a longitude of the pomt in which this axis 
intersects the earth’s surface near the north pole such that on 
July 11, 1864, it was 1807 from Washington, or 103° east of 
Greeuwich. The excess of the co-efficient over its probable 
error is so slight that this result cannot be accepted as ar y- 
thing mote than a consequence of the unavoidable erro of 
obsei vation, ” 

From the discordant chiracter of these rce-ults we must no’, 
however, infer that the deviations indicated by Peters, Maaw. lt, 
and Newcomb are unreal. On the contrary any that fall within 
the hnnts of probable error of the observitions ought properly 
to be repaidcd as real. ‘There is in fact a vera causa mm the tem- 
porary changes of sea-level due to meteorological causes, chiefly 
winds, and to meltings of ice in the polar regions and ictuin 
evaporations, which seems amply sufhcient to account for inre- 
gulay deviations of from!’ to 4), of the earth’s instantancous 
axis from the aats of mnaannum inertia, or, as | ouvht rather to 
say, of the axis of maximum mertia fiom the instantaneous avis. 

As for geological upheavals and subsidences, if on a very laree 
scale of area, they must produce, on the priiod and aais of the 
earth's rotation, ¢ffects comparable with those produced Ly 
changes of sea-level equal to them in vertical amount. — bor 
simplicity, calculating as if the carth were of equal density 
throughout, | find that an upheaval of all the earth’s surfice id 
north latitude and east longitude, and south latitude and we«t 
lontude, with equal depressions in the other two quarters, 
amoui ting at crea est to 10 centimetres, and graduating ieeu- 
Jarly from the points of maximum elevation to the points 
of maximum depre sion in the middles of the four quarters, 
would shift the emth’s axis of maximum moment of inertia 
through 1” on the north side towards the meridian of go’ 
W, Jongitude,-und on the south side towards the meridian 
of 90° Ju. longitude. 1f such a change were to take place 
suddenly, the earth’s instantaneous axis would experience a 
tien shifting of but 3,” (which we may neglect) and then, 

ively (o the earth, would commence travelling, in a period 
The e. ays, round the fresh axis of maximum moment of inertia. 
eke re ould be set into vibration, one ocean up and another 
The sen ough a few centimetres, like water in a bath set aswing. 

'or' of these vibrations would be from twelve to twenty- 

- OF at most a day or two; their subsidence would 

ae ee Tapid that after at most a few months they would 

Then a regular 306 days’ period tide of 

with ced ecgee ftom lowest to highest would be to be observed 
with gradually diminj hi ee 2 
through the diss, a ing amount from ceniury to century, as 
Ege erie aa le of energy produced by this tide, the 
dence with the fresh a C earth is gradually brought into coinci 
we multiply these fares maximum moment of inertia. If 
alt of a. sini suddo, 3,600, we find what would be the 
earth to the extent ; f ea upheaval and subsidence of the 
OF 360 metres above and below previous 
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levels, It is not impossible that in the very early ages 
of geological history such an action as this, and the con- 
sequent 4oo metres tide producing a succession of deluges every 
306 days for many years may have taken place; but it seems 
more probable that even in the most ancient times of geological 
history the great world wide changes, such as the uphe vals of the 
continents and subsidences of the ocean beds fiom the general 
level of their supposed molten origin, took place gradually 
through the thermo-dynamic melting of solids and the squeezing 
out of liquid lava from the interior to which T have already 
referred. A slow distortion of the earth as a whole would 
never produce any great angular separation between the instan- 
taneous axis and axis of maximum moment of inertia for the time 
heing. Considering, then, the great facts of the Himalayas and 
Andes, and Africa and the depths of the Atlantic, and America 
and the depths of the Pacific, and Australia, and considering fai- 
ther the ellipticity of the equatorial section of the sea-level esti- 
mated by Capt. Clarke at about ,', ofthe mean ellipticity of meni- 
Jional sections of the sea-level, we need no brush from the comet’s 
tail, a wholly chimetical cause which can never have been put 
forward seriously except in ignorance of elementary dynamical 
principle, to account for a change in the earth's axis ; we need 
no violent convulsion producing a sudden distortion on a great 
scale with change of the aais of maximum moment of inertia 
followed by gigantic deluges ; and we may not merely admil, 
but assert as highly probable, that the axis of maximum inertia 
and axis of rotation, always very near one another, may have 
been in ancicnt times very far from their present geographical 
position, and may have gradually shifted through ten, (wenty, 
thirty, forty, or more degrees without, at any time, any percep- 
tible sudden disturbance of either Jand or water. 

Lastly, as to variations in the earth’s rotational period : - 
You all, no doubt, know how in 1853 Adams discovered a cor- 
rection to be needed in the theoretical calculation with which 
Laplace followed up his brillant discovery of the dvnaniucal 
explanation of an appwent acceleration of the moon’s mean 
motion, shown by records of ancient eclipsss 3 and how he found 
that when his correction was applied, the dynamical theory of the 
moon’s raution secounted for only about half of the observed appa- 
rent acec! ration; and how Delaunay in r8600 verified Adams's 
result, and sugecsted that the explanitien may be aretardation of 
the caitn’s rotation by tidal friction. “Phe conclusion i, that smee 
March 19, 721 b.¢., a day on which an eclipse of the moon was seen 
in Babylon, commence ng ‘when one hour after her rising was fally 
passed,” the earth has lost rather move than agggyog Of her rota- 
tional velocity, Oras atumekeeper, is poing slower by 114 seconds 
per annum now than then. According to this rate of retardation, 
ifuniform, the cuth at the end of a century would, as a time- 
heeper, be found 22 seconds behind a perlect clock, rate land set 
to aprce with heratthe beguinmeg of the century. Newcomb’s sub- 
sequent investigations in the lunar theory have on the whole tended 
to confirm this result, but they have also brought to light some re- 
matkable apparent aregalarities in the moon’s motion, which, if 
real, refuse to he accounted for by the gravitational theory without 
the influence of some unseen body or bodies passing near enongh 
to the moon to influence her mcan motion, ‘This hypothesis 
Ne weomb considers not so probable as that the apparert irreeu- 
larities of the moon are not real and are tu be accounted for by 
iniegularities in the earth’s rotational velocity. If this 1s the true 
exlanation it seems that the eurth was going slow from 1850 to 
1862, so much as to have got behind by 7 seconds in these 12 years, 
and then to have begun going faster a2ain so as to gain & scconds 
1862 to 1872. So great an regularity as this would require some- 
what greater changes of sea-level, but not many times greater, 
than the British Association Committee’s reductions of tidal 
observations for several plices in different parts of the world, 
allow us to admit to have possibly taken place. The assumption 
of a fluid interior, which Newcomb suggests, and the flow of a 
large mass of the fluid ‘‘ from equatorial regions to a position 
nearer the axis,” is not, from what I have said to you, admissiéle 
as a probable explanation of the remarkable acceleration of rota- 
tional velocity which seems to have taken place about 1862; but 
happily it is not necessary. A settlement of 14 ccntimetres in 
the equatorial regions with corresponding rise of 28 centimetres 
at the poles, which isso slight as to be absvlutely undiscoverable 
in astronomical observatories, and which would involve no change 
of sea-level absolutely disproved by reductions of tidal observa- 
tions hitherto made would suffice. Such settlements must occur 
from time to time; and a settlement of the amount suypested 
might result from the diminution of centrifugal force dhe to 150 
or 200 centuries’ tidal retardation of the earth’s rotational speed. 
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OLLNING ADDREsS BY WILI1IAM HENRY Parnin, F RS, 
PRESIDINI. 


Tit} cin be no doubt that chemistry and the alhed sciences 
are now bung recognised toa much greater extent wm this country 
than in former yeais, and not only so, the woikcrs at research, 
tough stil small in numbcr, a1 more numerous thin they 
were 

In 1868, Dr Tiankland, in his address to this section at the 
meeting at Norwich, commented upon the small amount of 
ollginal research then being carried on in the United Kingdom , 
but, judging from the statistics of the (hemical Society, this 
state of things became evcn worse, for in 186 there were forty- 
e1,,ht papers reid before the Souiety, but m 1872 only twenty- 
two Since then, however, there has been 2 considerable increase 
nthe numl er and ut the Anniversary Mectins in March last 1t 
wis shown that the numhe1 of communications for the session 
had m1 cn to sixty six, o1 three times 18 miny as in 1972 

Of couse these figures only refer to the Chemical Society , 
Tut I thmk they may be tilen ws ou very safe criterion of the 
im} 1oved stite of things, though it would be very gratifymg to 
sce much  revter a tivity 

it 18 alsu very 4 Jcasing to find that the ads to, and opportun: 
tis for, rescarch we meieasing, because if must } © remembered 
thit, In a pecuniny sense, scicnce is fu from bemg its own 
rewuder at the time its truths wre being studicd, although the 
1csults very oftcn become eventually of the greitest practical 
vilue, hence the wisdom of 1 country encouraging, scientific 
resc uch 

Thut little, however, has been donc in this dnection in prst 
yous The grants made for general science Ly this association 
and that of the Government of 1,000/ innuilly to the hoyal 
Society being the most important 

The Chen ic) S ocrety has also been in the h bit of ,1ving small 
giant for the 7 uty ose of assisting those enpazed in chemical te 
seirch Inthe uture, however, it will be able todo much morc than 
hitherto, One of the original members of the society Dr I ong 
st Hf, cffered in the early 7 urt of the yeir to give 1,000/ provided 
vsimilir sum could be rused, the united imount to be invested, 

nithe mterest appled for the encouragement of research = I 
ui hippy to state that rather more than the required sum has 
bern raised, and it 1s hoped that 1t may be still further supple- 
men ed 

Iu ad Tition to the Royal Society giant, the Government hive 

wen this year 1 further: wmnual «um uf 4,000/ Of course this 1s 
{> science generilly 

Mi Lo J Phillips Jodrell has uso placed it the disposal of 
tl. Koyal Socicty the munificent sum of 6 coo/ to be applied m 
any manner that they may consider for the time being most con 
ducive to the encoura; ement of reseirch in physical sciences 

When we consider how much of our scicnce 1s of a physical 
niture, we must be grateful for this bequest, and it 1s to be 
hoped that the e helps will more and more stimulate research in 
the United Kingdom , and 1f we have any hope of keeping pace 
with the lage amount of wok bemg now cuncd on in other 
co ntries we must indecd be energetic 

[ne employment of well trancd chemusts m chemical works is 
now becoming much more gencral than heretofore, especially on 
the Continent, where in some cases a considerable staff 1s em 
ployed and provided with suitable appliances, &c , for the purpose 
not only of attending to and perfecting the ordinary operations 
which are m use, but to make mvestigations in relation to the 
class of manufacture they are engaged in =A conviction of the 
necessity of this 15 gaming strength 1n this country, though not 
su quickly as might be desired, nevertheless these things aic 
cncouraping 

With reference to the progress of chemistry and what have 
hed the fruits of research of late years, it will be impossible for 
me to give even a general outline, the amount of work being so 
large, mn fact, to recount the list of investigations made during 
the past yeir woull take up most of the time at my disposal 

Amon st the most interesting, perhaps, are those relating to 
Womerism, es; cctilly in the aromatic series of organic bodies, 
and itis pro! ible that 1 more intimate knowledge of this sub- 
jert will be four ld of 1c dly practical value 

As I am unible to give an account of the work done dung the 
pa t year gn account of 115 cxtent and diversity, I propose to refer 
t> some of the practical results which have already accrucd from 
oigame chemistry, as a plea for the encouragement of research , 
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and those I intend to speak of are of special interest also or 
account of their close connection with the textile manufactuies o} 
Great Britam I necd scucely say I refer to the colouring 
ji which have been «btained from the products found in 
ar 
Tt was in 1856, now twenty years since, that this industry was 
commenced by the discovery of the ‘‘mauve” or ‘aniline 
purple,” and it may be of inteicst to state that 1t was in Scotland 
in the 1utumn of the same year that the first experiments upon 
the pplication of this dyet» the uts of dyeing and calico printing 
were mide at Perth and Maryhill 
I necd scarcely remind you of the wonderful development of 
this industry since then, sccing we now have from the same 
source colouring mitters cipr Ic of producing not only all the 
colours of the raunbow, but their combinations I wish now, 
howeve1, bricfly to refer to the dite and origin of the products 
which have scived to build up this g1c1t industry 
Tt was in 1825 that Fanday published m the Phzlosophicai 
Transact ns his research on the oily products separated m com. 
pressing oil gis, and described 2 subst ince he obtamed from 1t— 
a volitile colourless oil which he called bicarburetted hydrogen 
Mitscherlich some years afterwards, obtauned the same substance 
from: Lenzoic acid, and give it the name it bears, viz & Benzol ” 
This same chemist futher obtained from benzol mtrobenzol, by 
acting upon it with nitric acid = Zmim av'terwards studicd the 
action of reducing igents upon nitiobenzol, and obtained 
‘faniling, which he at that time called benzidam 
Azam, Pelletier and Walter discovered the hydiocirbon toluol 
nn S57) Deville produced ifs nitro compound in 184], and 
Hofmann ani Muspratt obbtaincd from this ‘‘ toluidine,” by the 
piccess used by Zinn to rcduce mitiobenz 51 
1 might mention other names in connection with these sub- 
stinces such as Runge, Unverdorben, Ac, but I would now 
asl dil any of these chemists work at these subjects for the 
hope of gun? wasitnot rathe: fiom the love of rese ich, and that 
alunc? anincw these products which were then practically use- 
less, tre the bisis of the amline colours But to go further 
I) oeberemer 2 long while 1,0 obtamed from alcohol a substance 
which he called § light oxygen ethe:, now hnown as aldchyd. 
Gay Lussac produced iodide of cthyl in 1815 9 Dumas and 
Pehizot discovered the ccuesponding ubstance iodide of methyl 
m 5,5 but, as in the cases I have previously referrcd to, these 
bodics had no pricucal value, and were never prepared but m 
the laboratory Hofmann, in his reseaches on the molecular 
constitution of the volatile organic bises, in 1850, discovered 
the replacement compounds of aniline containing wUcvhol radicals 
All these compounds hove now been manufictured on the 
large scile, and used in the further development of the mdustry 
of these aniline colourm, matters 
Other substances might be mcntioned, but I think these are 
cufficient o show how the }10ducts of reseirch which, when first 
discc vered and fcr a long period afterwards, were of only scien- 
ufic interest, at last became of great praictical value, ancl at 15 
evidcnt that had not the investigitions and discoveries I have 
referred to been made as thcy werc solely from a love of science, 
no aniline colours would now be hnown 
Yhe colouring matters I hive hitherto spoken of are nitro- 
genous, and derived from benz 5] and its homol sues, there are 
4 few otheis, however, of the sume opin which contain no 
nitrogen, but they are of second ry importance 
I now piss on to another class of colouring-matter which 1s 
obtained from anthracene, a coil tar product dilfurmg from bcn- 
zol and toluol in physical characters, in ismuch as 1t 1s a miguifi- 
cent crystalline solid 
The first colouring matter derived from anthracene which I 
w sh to draw your attention to1 alizann, the principal dycing 
agent jound in the madder root ‘This substance was for a long 
time supposed to be rclated to 1 aplithaline, inasmuch as phth vic 
acid can be produced from both of them, and many were the 
experiments made by chemists in this duection , 1t was not, 
however, until 1865 that this was proved to be a mistake, and 
its rclationship to anthracene was discovered by Giaebe and 
I wbermann, who succeeded im producing this coal-tar product 
fiom the natural alizaiin toelf 
Having obtained this important result, they turned thei at- 
tention further: to the subject, hoping to {im 1 some process by 
which alizarin could be produced from anthiacene , im this they 


were soon successful 


The discovery of the artificial formation of alizann was 0 


grevt interest, inasmuch as it was another of those instance: 
| wich have of late yeats become so numcrous, namely, the 
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plese: 
formation of a vegetable product artificially, but the process 
used by Graebe and Liebermann was of little practical value 
on account of the difficulty and expense of working it 

Ifaving previously worked on antl racene derivatives, 1t oc- 
curred to me to mike some eaperiments on this subject, which 
resulted in the discovery of a process by which the colourmg- 
matter could be economically produced on the large scale 
Messrs Caro, Griebe, and Iiebermann at about the same time 
obtained similar results in Germany , this was in 1869 Further 
imvestiertion during the same year yielded me a new process, by 
which “ dichlo:anthracene”’ could be uscd in place of the more 
costly product anthraquinone, which was rcquued by the ong)- 
nal processes, 1 mention this as most of the artificial alizann 
used in this country up to the end of 1873, and a goud deal 
since, has been prepired by this new proccss 

It was observed that when commercial artificial alizarin pre- 
pared from anthiaquinone, but morc especially from dichloran- 
thracene, wis used for dyeing, the colours produced diffcred 
from those dyed with maddcr or pure alizazin, and many pcr- 
sons therefore concluded that the artificial colouring-matter wis 
not alizirin it all =Llns question, however, was set at rest by 
scpariting out the pwe artificial alizirin from the commercial 
product wd compiriq it with the natu alivarm, when it was 
found to produce cx ictly the sime colours on mordinted fabrics, 
to have the sme composition, to give the sime retctions with 
reyents, and to yield the same products on oxidation 

but whilst cxamining into this subject 1t was found that 2 
second colourmg matter wis present in the commercitl product, 
and in somewhat large quantitics, especially when dichloranthra 
cene hid been employed im its preparation, and to this was duc 
the difference in shule of colour refered to 

This substiuce, when investigate 1, was found to have the 
samc composition is “ purpumn, also a colominy matter found 
in madder, but of very little vuluc on account of the loosencss 
and dulness uf some of the colous it produces = Lhis new sub 
stance, being derived froin anthiicene, wis name lt anthi apur- 
pun, unlike its tome: puwpurin howevei, it 1 of creat viuue 
asa colouring mater [do not think IT shall be gom, beyond 
the results of capcricnce if I svy it 1s of as great importance as 
ahzwin itself, with alumini moidants it produces reds of a 
more scarlet o1 fiery hue than those fiom alizuin In fact, so 
fine aic the colours produced that, with or@imuiry alumini- 
mordints on unoiled cotton, it gives results nearly equal to 
lurkcy 1ed produced with maddet or guancine, and I believe 
the rapid succes» of artificial alivarin was rreatly duc to its pre 
sence Most of that consume! at first wis for likey red 
dyeing, and the colours were so clei und biilliunt thot it was 
mostly used in combin wuon with madder or gu main, to brighten 
the colours produced by these natural products 

Lhe purple colours inthrapurpuium produces with tron mor 
dants are bluc: in shade thin those of alizarm, and the blacks 
aie very intcnse, Its application 15 practically the same as 
alizazin, so that they can be used in combination 

As noted just now, the commeicial product called ‘artificial 
alizarin” fist supphed to the consumer wis alway 1 mixture of 
alivarin and anthrapurpurin, and various mixtures of these two 
colouring-matters are tll sent ito the market, but owing to 
the inve>tigations that have been made, and the study and atten- 
tion that have been given to it by manufactuicis, nculy pure 
alivarin and anthrapurpuim are also scnt into the markct, the 
fist bemg known 1 ‘* blue shade alizarin,? and the sccond as 
icd or § scarlet aliz unin ’ 

Lhe formation of anthrapurpurin in the manufacture of alizaiin 
May to some extcnt be said to have uisen trom 1 want of know- 
ledge of the true conditions requued for the production of 
the latter 
Ps oth now well known that alizarin isa dioxy uthraquinone, or, 

cae ; words, anthraquinonc, in which two atoms of hydrogen 
ad Piiced by hydroxyl 


t 


C)4EI,0, Cyl, (HO),0, 
' ~ ae sesiiaaptermnmsaar 
Anthr iquinone Alizaiin 


: Panis iver Introduce hydroxyl into a compound, there arc 
those contain which can be used, but J will only refer to 
' Lhe first proc with the history of this colounng matte 
iiss fakes ee mee which 1] will refer to his been used by che- 
gen by bromine ia It consists in first replacing the hydio 
votassic or other ie ] then treating the ies: lung body with 
é ea ; iar he hydiate , and according as one, two, 
atoms of hydioszen have been replaced by the bromine, 


: 
, 


so on its 1cmoval by the metal of the metallic hydrate, a com- 
pound containing a corresponding number of atoms of hydrogen 
replaced by hydrox] 1s obtuned 

Graebe and Lieberminn acted upon this principle in then ex- 
periments on the artificial formation of alizurm , and as it was 
necessaly to replace two atoms of hydrozcn in anthraquinone, 
they first of all prepared a dibrommmatcd derivative, called dibro 


manthraquinone, 
C,,H,Br,0,, 


By decomposing this with potassic hydrate at a high temper1 
ture, they obtained a violct-coloured product, which, when 
icidified to remove the alhal, gave a yellow precipitate of 


alizarin, 
C41, (110),0 . 


The second process I wish to >peak of for the replacemcnt 
of hydrogen by hydroxyl in a compound 1s by converting it into 
a sulpho-acid (usually by means of sulphuric acid), and subsc- 
quently decompose this with potassic or other hydrate , and 
according 45 . mono- or disulpho-rcid 1s employcd, it yields on 
decomposition a compound with one or two atoms of hydrogen 
1ep] wed by hydroxyl 

Ihe discovery of sulpho icids of anthraquinone, and then use mn 
place f the brominated deriv itive origmally employed by Graebe 
and L tebe:mann, constituted the great improvement in the manu- 
facture of alizirm alrcady referred to 

liom what has just been stated, 1t was naturally supposed 
that a disulpho acid of anthraquinone would be requned to pro- 
duce alizauin, and this was bcheved to be the case fo. some 
time , but further experiments hive ;roved it to be a mistake, 
and shown that the monosulpho acid 1s requued to produce 
aliarin, the disulpho-acid yiel ings anthrapu:purin 

Lut how are we to cxplain this appirent anomaly? It would 
take up too much time to enter into 1 discussion respecting the 
constitution of the sulpho acids of anthraquinone in reference to 
the postition of the 1T$O; Sroups 1 will thercfore confine my 
remuks to then decumpusition 

Mom sulphoanthraquinonie 1c1], 


C,H (WSO 0, 


when heated stron ly with caustic alkah, as jotassic o1 sodic 
hydratc, decomposes in the ordinury way, and we get ‘* monoay- 


anthi wuimone, ’ 


which 1s a yellow body possessing no dyeing properties. On 
further treatin this, however, with caustic alkal: it changes, 
being oxidised, and yields alizaiin, 


C, 1, (12O),0,. 
Disulphoanthraquin onic 1111, 
C IL (tIsO,)0,, 


when subjected to the influence of caustic alkah, at first changes 
into an intcrmediate acid, 


C,H y(110)(E1SO3)04, 
and then into a dioxyanthraquinone, 
Ci 4H g(110)_Og, 


now known as *Sisoanthraflivic acid”—a substance having the 
same Composition 1s alizarin, but being only un isomer of that 
body, and possessing no wfmty for mordants, lke monoxy- 
anthraquinone, however, when further heated with alkah, it 
becomes oxidised and yilds a colouring-matter, which is 


“‘ anthrapuipurin,” 
C,4H;(HO) ,0,. 


Looking at these reactions, 1t appeais rather 1emark«ble that 
Graebe and Liebermann should have succeeded in preparing 
alizirin from dibromanthraquinone It can only be explained 
on the assumption that the hydrogen atoms replaced ingthe 
disulpho-acid are difierent in position to those replaced in the 
dibromanthraquinone , and of course it 1s possible that a disul- 
pho-acid isomeric with that now known may be discovered that 
wil yield alizarin as a first product on treatment with alkali 

In the reaction which tikes place when monoxyanthraquinone 
or isoanthraflavic 1c1d become oxidised and change into aliziin 
and anthirapui purin, niscent hydrogen 1s formed , and this causes 
@ reverse action to tike place, ordinary anthraquinone or its 
hydrogen derivative, being formed, and a loss of colouring: 
matter 1esulting A small amount of potassic chlorf@te is now 
used with the caustic alkali, just sutiicient to overcome the 
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reducing action which has resulted in an increased yield of 
colouring-matter, the percentage obtained being now not very 
much below the theoretical quantity. 

When the process for making commercial artificial alizarin by 
treating anthraquinone with sulphuric acid was first adopted, the 
product from that treatment was a mixture of the mono- and 
disulpho-acids of anthraquinone, Consequently the colouring: 
matier prepared in this manner was a mixture of alizarin and 
authrapurpurin; and the reason why dichloranthracene, when 
used in place of anthraquinone, yields a product very rich in 
anthrapurpurin, is on account of the readiness with which it 
forms a disulpho-acid of dichloranthracene which afterwards 
changes into the disulpho-acid of anthraquinone. 

At first it was supp used by many that the quantity of coal-tar 
produced woul:l not yield a sufficient supply of anthracene for 
the manufacture of artificial alizarin. Experience has, however, 
proved that this supposition was groundless, as now the supply 
is greater than the demand. 

Moreover some very interesting experiments have lately been 
made, by which authraquinone and its derivatives have been 
obtained without the usc of anthracene. The most interesting 
are those in which phthalic anhydride is employed with henzolic 
derivatives ; for example, this anhydride gives with hydroquinone 
a colouring-matter having the same composition, as well as most 
of the ether properties of alizarin. It 1s called quinizarin, 
Bacyer and Care have also obtained from phthalic anhydride and 
phenol oxyanthraquinone ; and by using pyrocatechin m place of 
phenol they got alizarin itself. 


Although these products have not been obtained in sufhcient | 


quantities by these processes to be of any practical valuc, we do 
not know what further research may do. Already one of the 
substances used is being prepared on the large scale for the manu- 
facture of that beautiful colouring-matter ‘feorine 37” I refer to 
phthalic anhydride. 

Now with reference to the origin of the products which are 
used for the manufacture of artificial alizarin. We find the first 
researches made in reference to anthracene were by Duma; and 
Laurent in 1832; subsequently Laurent further worked upon 
this subject, and obtained, by the oxidation of this hydivcaibon, 
a substance which he called anthracenuse ; he also obtained 
dichluranthnacene. J)r. Ander:on also made an investigation on 
anthracene and ifs compounds in 1863, and assigned to it its 
correct formula ; he re-caamined its oxidation product, which 
Taurent calied anthracenuse, and named it oxyanthracene, this 
substance we now know as anthraquinone, 

All these substances were without any practical value until 
1868 ; but we now find them of the greatest importance, and 
used in very large quantities. 

But to bring out more clearly the practical importance of these 
fruits of research, it will be well perhaps to sce what has been 
their influence on the culouring-matters which were in use before 
them, and also the extent of their present consumption. 

The influence of the so-called aniline colours on the old colouring 
matters, has been remarkably small. Itis true that at first maj enta 
had a depreciating influence unon cochincal ; but this has passed 
away, and now the consumption of that dye is as great as ever ; 
certainly its price is much lower than it used to be; but this is 
due to a variety of causes, especially the great increase in the 
cultivation of the insect at Teneriffe. And perhaps this want of 
influence is not so very remarkable, when we consider the aniline 
colours are entirely new products, differing in composition and 
properties from the old colouring-matters, &c., and therefore 
could only displace them to a certain cxtent. 

But whilst this is the cae the aniline colours have been more 
and more used, until at present it is computed that their annual 
sale in the United Kingdom and on the Continent exceeds 
2,000,000/, This is probably due to new applications and in- 
crease of trade. 

When, however, we come to consider the influence of the 
antfiracene colours alizarin and anthrapurpurin, more generally 
known as “artificial alizarin,” we find we have a very different 
tale to tell. 

Here, in the case of alizarin, we have a competition not between 
two colouring-matters, but the same from different sources; the 
old source being madder-root, the new one coal-tar, And 
when we introduce the consideration of anthrapurpurin, which 
produces such magnificent reds, much brighter than alizann or 
ordinary purpurin, we see we have not only a replacement but 
an improvement, so that these new colouring-matters throw the 
old ones into the shade. The products being purer, the clear- 
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ing processes for goods dyed with them are also necessarily easier 
and simpler. 

It will be interesting to examine into the statistics of the 
madder and garancine trade in a brief manner, to see what has 
been the influence of artificial alizarin on their consumption. 
The following figures are mostly calculated from the Board of 
‘Trade returns. 

Turing the ten years immediately preceding the introduction 
of artificial alizarin the average annual imports of madder into 
the Umted Kingdom were 15,292 tons, and of garancine 2,278 
tons, Estimating the value of the former at 2/. 2s. 6:¢., and the 
latter at 8/. per cwt., which were about the average prices during 
that period, the annual value in round numbers was about one 
million sterling. 

The introduction of artificial alizarin has, however, so influ. 
enced the value of madder that its price is now less than one- 
half ; and thus a saving of over halfa milion sterling per annum 
has heen effected tu the manfacturers of the United Kingdom, one 
half of which may be put down to Glasgow. 

So much for its effect in reducing prices 3 but what has ben 
its influence on the consumption of these dye-stuffs ? 

I have already stated the average quantity of these substances 
imported per annum prior to the discovery of the artificial pro- 
duct, and will now compare it with the imports of last year and 
this. That for the present year of course is an estimated quon- 
tity, and calculated from the returns for the first seven months. 


Average annual imports. 


1854 —1860 1875, 1290, 

tons tons. tor 
Madder 15,292 5,014 3,053 
(sarancine 2,278 1,293 813 


These numbeis speak for themselves. 

The morey valte, which was formerly 1,000,0007, pei 
annuin, is now, calculating fiom the estimated quautity for 
this year, only 138,105/., say 140,000/7, taking yarancine at 
4/, per cwt. and madder at 17. per cwt., prices slightly in excess 
of their present value. 

At the present prices the cultivation of madder-1outs 1 unre- 
autinelative, so that it is to be expected that madder piowing will 
soon be a thing of the past, thousands of acres of land bene at 
the same time liberated for the growth of these products we con- 
nol produce artificially, and without which we cannot exist. Phe 
quantity of madder grown in all the madder-giown g couutries 
of the world prior to 1808 was estimated to be 70,000 tons | er 
annum, and at the present time the artificial colour is miauu- 
factured to an extent equivalent to 50,000 ton,, or more than 
two-thirds of the quantity grown when its cultivation had reached 
its highe +t point. 

I] might have referred to other subiecets besides the coal-tar 
colours which have resulted fiom scientific research 3 but Llnow 
of vo other of such imterest and magnitude. Tom the brief 
history T have given we see that the origin of these colouring 
matters is entirely the fruit of many researches made quite inde- 
pendently by different chemists, who worked at them without 
any knowledge of therr futwme importance 5 and on look ug at 
the researches which have thus culminated in this industry, it is 
interesting to notice that many, if not most of them, were con- 
ducted for the purpose of elucid ung some theoretical point. 

These facts certainly ought to be a great encowagement to 
chemists, and stimulate them to greater activity. It would be 
very pleasing to see more work emanating from the chemical 
schools of the United Kingdom - and I think no student should 
conside: his chemical curriculum finished until he has conducted 
an otiginal research, The knowledge obtained by a general 
course of instruction is of course of very gicat value, but a good 
deal of it ig carried on by rule; in research, however, we have 
to depend upon the exercise of our judgment, and in fact of 
all our faculties; and a student having once conducted even 
one investigation, under the guidance of an efficient director, 
will find that he has acquired an amount of experience and 
knowledge which will be of the greatest value to him after- 
wards, 

It is hoped these remarks will encourage young chemists 
patiently and earnestly to work at whatever subject they may un- 
dertake, knowing that their rcsulis, althouzh sometimes appa- 
rently only of small interest, may contain the germ of some- 
thing of gicat scientific or practical importance, or may, hke a 
keystone in an arch, complete some subject which before was 


fragmentary and useless, 
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Tim Duke of Argyll read a paper On the Phy sical Stu tne of 
th LN hlands, in connution with thar Geoloual [story He 
said —The questions dealt with by geological science hive now 
become so vast and various that no one district of country can 
be cxpected to furnish illustrations of more thin 1 very {ew of 
them The Westof Scotland, in the capital of whic we ac now 
as emblcd, 15 not rich in deposits which illustrate the passage of 
animal life from the types which have become eatinct to those 
Which are of more modem orgin and which stl suvive No 
one caverns hive been discovered of im} ortance, anj, with one 
exccption, even owl Mvel §} avcls and estuirine deposits have not 
‘Dbecn espcuially productive ‘That exception 15, indeed, a feate 
It was in this valley of the Clyde that the late Mi Smith, of Jordan 
hill, fist dis overed those indications of Antirctic climate recently 

revuling, which have ever since constituted a large and important 
Sek of geol gical inquiry, and the full interpret ition of which 
still presents some of the most curious problems with which we 
iive to deal But our Pa vt ozoic areas, cxcept the Coal Measures, 
a io 1 lage eatent singularly untosslifcrous , neither the 
bc ottish Oolite nor I 1as have yielded iny remarkable additions to 
the curious fauna of which in FT ngland and elsewheie they have 
yicldcd abundant specamens = Lut, cn the other hand, perhaps 
no uea of country of cqual cxtent in any quirte: of the world 

resents more reniukable phenomenr thin the West of Scotland 
a connection with those causcs of gcole gical change which have 
dctermined the form of the earth s swficc, and have tiven to its 
physical pcography those featuics of varicty and | ciuty which 
are the mucasing dch ht of civilised and instructed men 

We cinnot descend the course of this river Clyde to the noble 
estuary in which it cnds, without having picsented to us mount.uin 
outlines ind i intricate distiibution of sca and lind which 1 use 
questicns of the highest interest, ind of the gicatest difficulty 
Tiom the northuin shores of that estuary to Cape Woath, in 
Sutherlind, the ccuntry 15 occupied mainly by rocks of the 
Siurlnin ie, but so highly crystalline as to be almost wholly 
de tutute of fossil, and so uphcaved, twisted, contorted, and 
folded into 1 thousind different ;ositions that, except im one 
Zire ut section, its most difficult to t2 we my persistent succe sion 
of beds Ita one gaicat series of billowy undulation = traversed 
by glens and valleys, some of which are ugh ibeve the Ievel of 
the ct, but miny of which ae now sv deeply ubmerged 
that the occan is ilmittel fu anto the | som of the Ins 
Lhese glens and vwleys he in miny different directions, but thure 
we so many with one prevalent direction as to give 2 gencril 
chuacter to the whole—a diction from north east to south 
west, cr parallel to the picvalent strike of the Silurmn tucks 
The s} yes of the hilly and mountiuns uc not by my means 
wholly without iclation to geological structurc, becau c in 2 
thousand c1ses the sloping outlines wall be founda to be dcte:mmed 
by the inclination of the beds, ind the precipitous or steeper 
outliucs to be determined by the upturncd or broken edges In 
hike manner there are Ciscs where 2 crumpled or knotted outline 
15 the indcx of beds deeply folded and counteracted along anti 
Iimeal axes, but, ncvcitheless, there are also innumeible cases 
‘where no such 1elation can be traced, wherc the mountans seem 
to hive been cut off some solid mass, all the rest of which has 
been removed by sumc agency which Jeft these grcit fragments 
standing by themsclves, and of which the contouis cut across 
the lines of the structure at cveury vuricty of angle 

Along the whole western face of this country itis guuded from 
Le open ocean by an archipelago of islands, sume of which are 
seprrated from the mamland vy submerged vallcys no brovder 
than those which separate one hill from anothcr in the mland 
ais Many of these islands are wholly occupied by the addris 
ae tt outbursts of extinct volcanoes The mountains which 
sas = ‘omposed bear in many cases the characte1istic forms of 

“ams, but many others are not readily distinguishable in 
outline from the mountains of wholly different 1 which 
are new them “71 wholly different material whic 
height, hee and rey reich the same geneial average level of 
a widely die there rising into peaks very similar to others of 
over, all the ie aye and of a widely different material More. 
the qagigland epee partake largely of the general character of 
being thus deep! ae their decper valleys submetyed, and in 
whici give its Sea ented by arms of the sea similar to those 

It may serve to ‘as outline to the adjacent corsts 
physical’ geograph oe ea vividly before you the facts of the 
duties of geolo Hid : the country (for which it 1s onc of the 

& © account if they can) if I give you some 
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statistical facts affecting the sin le county of Arzyll, which begins 
on the northern shore of the Luthof Clyde Following the cous 
line of that county from the head of IToch I on’, watch 10 its 
southern and eastern boundary, to Loch Aylort, which 1s 1ts 
northern and western boundary, and, including its islands, we 
find it measures no less than 2,259 miles in length, of which 
about 840 represent the smuosities of the mainland, an1 1,449 
represent the coast linc of its larger islands) ‘lhere are, he sides, 
valleys, which are now inland, and are occupied by ficsh water 
lakes, which evidently at arccent periol were amns of the sei, 
and these 1epres nt 4 further line of coast mersuiin, 276 mil > 
There 2re cleven principal aims of the sea, each of them mcrisu 
nz from one to thirty six mulesin length — Two of the e ums of 
the sea excecd thc 100 fathoms line in depth—I och 1 yne ant 
the Iinnhe Ioch, and it 1s very remarkable thit these deep 
soundings du not occur near the points where these lochs jm the 
more open sc1, but, on the contrary, far up their course or bed 
among the mountuns Lhe ridges dividing these and the ther 
valleys vary in elevation from hills of very moderate height 
to the ranges of Cruachin, which immediately beyond the 
boundary of the country culminates in Len Nevis, which rears 
its head almost on a level with Ben Macdhui, now as crtaincd to 
be the highest summit in the Brinsh Isles But no statistics can 
give in idea of the intricacy with which sea and land are inter 
fulled on the western coasts compa ble with that which 1s 
gained by some of the many beattiful vicws that abound on 
the heights in the vicumty of Obin, whence the visito: cin 
command the entrance of I uch I tive, with the course for many 
miles of the Linnhe L uch, of the Sound of Mull, the Sounl of 
Ikerrera, and the Firth of 1 orne 

Now, the question niturilly arises —to what geological a¢¢5 
and to what ceole gicil causes do we owe 1n its main features 
this curious distribution of land and ser? I say in it> min 
features, bucausc, of course, the more superficial sculptuning of 
evcry mountaimous country 19 undergoing incessint modification, 
and this modification may have been, and probably has been, 
very considerable imdeed, in the tmes which, geologically 
spctkin , belong to the existing a,e, but the ques ion I put his 
icference to the ep ch of past time when the main ou lincs of 
hull and valley were determincd, when the great mass of the 
country (which his been, I lelieve, conectly identified as com 
posed of metamorphosed Siluriin beds) was elevited into the 
various moun un chains which now constitute its characteristic 
features 

If the questicn had bcen asked some five and twenty yerts 
ago I should have sud that the evidence pointed tu in gc ol 
great geological antiquity, for the central group of highland 
mountains wis in some shipe like that in which we see them 
All round the edges of the country there aie the remains of the 
Old Ked Sandstone, which often fit into the contow: of the vallicys 
ind have Ictt fia ments in nooks ind 1recesses of the hills = It 
would almost scem 15 1f they had becn the shorcs of the sev and 
grcit lakes in which that greit system of deposit was lat down, 
und that they had lifted thei heads above those waters in forms 
not wholly unlthe those in which we now sce them Lhe totu 
absence over almost the whole country of any other or later 
rocks, the absence imong the a@&ér7 of any maternal other than 
that of which the hills are themselves composed, would scem to 
confirm the sime gener conclusion Some doubt, however, 
mty seem to hive been thhown on this conclusion, since wt has 
become certain that it cannot be truc of, rt least, one distinct of 
our westuin mount uns, which is, neverthele s, closely r lated to 
all the rest, havin the same general elevation, partaking of the 
same ¢cneiil trend of cost lines, cut up by sumla vuleys, and 
fitting into the same contours of denudation, 

The district to which I rcfer 1s that of the voleunc islinds 
which stretch from the south cnd of Mull to the north end of 
Skye Since the discovery which I was fortunate enough to 
make in 1851 of the leaf-beds in Mull, it hi become cleaily 
asccrtained that these islands are the remiins of volcanocs of triat 
geological age to which an ever-increasing interest sccms to 
attach—that middle age of the great Tertiary division of geological 
time to which Lyell gave the name of Miocene The mountains 
of Mull and of Ligg and of Rona and of Skye, in all their 
valleys and intricate lincs of coast, have unquestionably an ongin 
liter than the Miocene—how much later is the question of 
physical geography which geologists are called to solve It 1s 
possible, indeed, to suppose that the hills of the mamland mu,ht 
be of a very different age from those of the adjacent isJands, and 
against this, until some two years ago, there would Hive been 
nothing to advance cxcept the suspicious similarity and acljust- 
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ment between the two groups, the coincidence of their outlines, 
and of the way in which they had been cut and carved; but the 
admirable researches of Mr. Judd have, in 1874, brought one 
little fact to light which speaks volumes for the enormous changes 
which must have taken place since the volcanoes of the Miocene 
ever a portion at least of the Highland area, and which may 
therefore have taken place over the whole of it. The land upon 
which the Miocene vegetation flourished and upon which the lava 
streams of the volcanves were poured out, scems to have been for 
the most part a land consisting of Cretaceous and Secondary 
rocks. The fragments of that country which remain are gener- 
ally consistent with the supposition that they were deposited in 
a sea which washed round the bases of the Highland mountains, 
but which never covered them, 

Like the fragments of the Old Red Sandstone, the remains of 
the Secondary rocks lie along the margins and fringes of the 
Silurian hilly; but Mr. Judd has made the startling discovery of 
an outlier of the whole serics of the Secondary rocks, including 
representative beds of the Trias, Lias, Green Sand, and Chalk, 
together with deposits, probably lacustrine—all lying on the top of 
one of the mountains of metamorphic gneiss which constitute the 
district of Morven, This fragment has becn picserved by having 
been covered by a sheet of lava from some yreat neighbouring 
volcanic centre, the position of which is indicated by Ben 
More in Mull; but the mass of voleamic trap which was covered 
up an preserved this relic of the Cre‘accou> land is itself a frag- 
ment occupying the top of a mountain of gneiss separated from 
the remainder of the sheet of lava to which it belongs by deep 
valleys precisely similar to those which divide the hills from each 
other throughout the whole area of the Highlands. The position 
of an outlier of the Cretaceous rocks on the summit of a moun- 
tain of gneiss is rendered still more curious by the circumstance 
that in that position the beds are not tilted, or in any way 
apparently disturbed, They are arranged horizontally, as it the 
ocean floor on which they were deposited had occupied that level, 
or as if its deposits had been lifted up over so large an area tat 
any small section of that area could zetatin its orginal horizon- 
tality. ‘The Jower Silurian gneiss beds on which these Sccondary 
deposits have been Jaid are violently twi-ted and contorted, and 
this structure must have belonged to them when they constituted 
the floor of the Cretaceous sea; the position of the Miocene 
basalts capping the Secondary deposits proves that the whole 
mountain, as a mountain, is of later date than the Miocene age 
—how much later we cannot tell, and thus that the causes of peo- 
logical change which have cut np the country into its present form, 
though they doubtless began in very remote epochs, have at least 
been prolunged into a comparatively late age in the history of 
the globe. 

It would, I think, be affectation to pretend that our science 
enables us to follow with anything like distinctness of conception 
the exact nature and sequence of operations which through 
such a vast lapse of time have brought about the final result, but 
] believe in something like the following outline of events :-— 

First, that subsequent not only to the consolidation, but pro- 
bably also to the mctamo) phism of the Lower Silurian deposits, 
the whole area of the Western and Central llighlands became an 
area of that kind of disturbance which arose fiom lateral pressure, 
due to secular cooling, and conscquent contraction and subsidence 
of the crust of the earth. Second, that the crumpling, contortion, 
and tilting of the Silurian beds which we now see, arose from 
that disturbance. ‘Thirdly, that then were determined those 
great peneral lines of stcike running from south-east to nurth- 
west which are to this day a prominent feature in the physical 
geography of the country. Fourthly, that dunng that period of 
disturbance, and as part of the movement which then took place, 
the disturbed rocks fell inwards upon materials at a great heat, 
which rose in a pasty state along lines of least resistance, 
and thus came to occupy various positions sometimes inter- 
calated among the sedimentary beds. Fifthly, that to this 
petuod, and to this method of protrusion, we owe some at least 
of the measures of granitic material which are abundant in the 
Highlands in particular ; that to this period belongs the porphy- 
rilic granites on the north shores of Loch Fyne. Sixthly, that 
during the later ages of the Palaeozoic period volcanic action 
broke out at various points, accompanied by great displacement 
and dislocation of strata, and that to this, with the denudation 
which followed, we owe much of the very peculiar scenery of 
the south-western coasts, especially in the district of Lorne, in 
Argyllshire. Seventh, that we have no proot that the Central 
Highlands were ever under the seas which laid down the deposits 
of the later Paleozoic age. Eighth, that such evidence as we 


have, points rather to the conclusion that they were not under 
such seas, since such fragments as remain of the Old Red and of 
the Carboniferous rocks appear to have been deposited round the 
bases and in the marginal hollows of the Silurian hills, N inth 

that, in like manner, we have no evidence that the fieat mass at 
the Central or Western Ilighlands were ever under the seas of 
the Secondary ages, which, on the contrary, appear to have 
deposited their sediment upon an area outside of, but probably 
surrounding, the area of these Ceniral Hignlands, and certainly 
upon those north-eastern and western flanks, Tenth, that the 
whole area of the Inne: Hebrides and of the water dividing them, 
together with some portion of the mamland, as in Morven, was 
an area occupied by Secondary rocks. Ileventh, that in the 
Tertiary ayes —probably im the Kocene and certainly in the Mio- 
cene-- those rocks formed the buses of a great land of unknown 
extent, very probably eatending for a great distance both to the 
east and west of the present cuasts of Scutland and embracing 
the north of Ireland. Tweltth, that this country became in the 
Miocene age, and possibly carlier, the scene of gieat volcanic 
outbursts, which covered it with vast sheets of lava and broke 
up its Sedimentary rocks with every form of intrusive plutonic 
matter. Thirteenth, that later in the ‘Tertiary periods and per- 
haps as late as the Pleiocene, this volcanic country was itself 
broken up by immense subsidences and upheavals, giving both 
occasion and direction to the agencies of denudation and to 
enormous removal of material. Fourteenth, that this Tertiary 
country had been thus broken up and nothmg but its frapments 
left when the placial epoch began, and that the main outlines of 
the country as we now sec it had been alieady determined when 
glacial conditions weie c.tablished. Fifteenth, that thus the 
work of the glacial period has been simply to degrade and 
denude pre-carting hills and to deepen pre-existing valleys. 
Sixteenth, that during the glacial epoch there was a subsidence 
or Lind to the depth of at least 2,000 feet above the level o1 the 
present sea, and again a i¢e-elevation of the land to its present 
level, Scventcenth, that this 1e-elevation has not restored the 
land tu the level it stood at before the subsidence began ; Lut 
has st _pped greatly short of it, aud that the deep arms of the 
sea, or lochs, which inteisect the countiy and some of the 
decpei fresh-water lakes, such as Loch Lomond, are the valleys 
sull submeryed which at the beginning of the placiel epoch were 
high above the ¢a and furrowed im flanks of loftier mouutams ; 
that during the placiil period the work of denudation and degra- 
dauon was dune, and dune ouly, by ice in the thice well-hnown 
forms-—I[nst, of true glaciers descending mountam slopes ; second, 
ol iceberys detached tom the termimation of these glactets where 
they reached the sea; and third, by floc or suttace ice driven by 
currents which were determmed in dueccuion by the changing 
contours of the land duriny the processes of submersion and re- 
elevation. 

It would be impossible on this occasion to Ulustrate or support 
these Various propusitions by going unto the evidences on which 
they rest ; but as those of them which selate to the operons of 
the glacial epoch express a decided vpiniun upon questinns now 
involving much dispute, 1 must say a few words in en; lanation or 
defence of that opinion. 

It will be seen that 1 disbelieve altogether in this th: ory of 
what is called an ice-cap, or, i other words, I held that there is 
ho evidence tiat there ever caisted any universal inantle ot ice 
higher or dee, er than all the casuug mountams, covering: them 
and moving over them 110m distant western regions, 

In the first place, this theory presupposes conuitions of climate 
which must have prevailed univetsaily over the whole noithern 
hemisphere, whercas over a preat portion of Uiat henuspheie, 
west 0! a cerlain meridian on the American connnent, all traces 
of veneral glaciation and of any general distribuiien of erracics 
disappear. In the second place, the theury assumes that masses 
of ice lying upon the suiface o1 the cari more than mountain 
deep, would have a proper motion of its own capable of 
overcoming the frichon net only of reugh level surfaces, 
but even of the alcepest gradients, fur which motion no 
adequate cause has Qeen assizned and which has never been 
proved to be the Natural consequence of any kuewn force 
as to be consistent with the physical properties of the material 
on which it is supposed lo dave acted. In the third place, asa 
matter of fact, there dog; not now exist anywhere on the lobe 
masses of ice which caf proved to have any motion of uus 
kind or tu be subject to Sorces capable of driving and propelling 
it mm the manner and with the effects which the theury assumes, 
‘The case of Greenland, which 15 often referred to as an example, 
dves not present phenomena at all similar to those attributed to 
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the ice-sheet. In the fourth place, all phenomena oe Sais 
- which are exhibited on the mountain ranges, Including the 
tion war be adequately accounted for by the 
distribution of erratics, can be adequ hich 1 Leen al 
three conditions or forms of moving Ice W ee nave been pune 
enumerated, and all of which are now 1 actual opcration a the 
globe—namely, ice moving, not up, but me mountain slopes 
by the force of gravitation, and ice floated ed et and en 
hy currents, as icebergs or as floes. | a ae th place, these 
phenomena of glaciation sre essentially aulicrent from those 
which would result from the motion of a universal ice-sheet, 
supposing it to have existed, and supposing It to have had the 
(impossible) motion which has been ascribed to it. In the 
sixth place, that, in particular, the mode in which erratics are 
distributed and the peculiar position of perched locks are de- 
monstiative of the action, not of solid, but of floating ice; whilst 
the surfaces of rock which have escaped glaciation on one side 
and retain the deepest marks of it upon another side, are equally 
demonstrative of exposure to moving ice, under conditions which 
did not enable it to fit into the inequalitics of surface over which 
it passed. In the seventh place, the phenomena seem to me to 
prove that sume of the very heaviest work done by ice has been 
towards the close of the glacial epoch, when the Jand was 
emcrping apain fiom out of a glacial sea, and when all the cw- 
rents of that sea, loaded with bergs and floes, were detcimined 
entircly by the outlmes of the rising land. In regard to the 
much disputce question of the glacial origin of lake-basins, the 
conclusien to wloch LT have come is one which to some extent 
reconciles ai tagontstic views. L donot indecd believe that glacicis 
can ever dip holes deep under the average slope of the surface 
down which they move, but on the othar hand they are the most 
poweilul of all abradmg agents in deepening their own bed and 
culling away the rocky surfaces which he beneath them. If valleys 
thus dcepened hy the lony work ot glaciersaud glacier streams ue 
after wards submciged along with the whole county in which they 
lay, and af that submergence 35 accompancd by partial and un- 
equal rates of subsidence, they would mevitabiy, become hol- 
Jows inte which the sea would enter, or in which fresh waters 
would accumulate. Tn this seose and an this way it can hardly 
admit of a doubt that those lakes, which are nothing but sub- 
meiped valicys, ae due im pat to glial action, although the 
othe: half of the causation on which they depend 15 to be sought 
In the subterrancan action of subsidence. 

In conclusion, JT would observe that although the fact of a 
gieat subsidence and a ye-clevatton of the Jand during the glacial 
epoch has Leen generally aumitted to be one of the facts of which 
there is the clearest cvidcuce, it is nevertligless a fact of which all 
the conditions and all the consequences have been most imper- 
fectly recognised. Without venturing to go so far back as to ima- 
gine the process of subsidence and submeigence, let us only think 
fora moment of that movement of re-elevation which has cer- 
tainly heen one of the very latest of the great movements of 
geological change. If it teok place very gradually and very 
Slowly, it necessitated the supposition that every inch of our 
mountain surlaces, up to at least 2,000 feet, has been in succes- 
sion caposed to the conditions of a sea beach. Yet where are 
the marks upon them of such conditions? We may suppose 
such marks tu have been generally obliterated by later sub-acrial 
denvdation 3 but ayanst this is to be sct the fact that the position 
and distribution of perched blocks and other erratics deposited 
by floating ice demonstrates in my opinion that very little indeed 
of such denudation has taken place since they were placed where 
we now see them, 

T could take any of you who arc interested in this question to 

, ® precipitous hill near Inveraray, some 1, 200 feet above the level 
. the gea, from the top of which you can luok down on the masses 
‘ sone wt*ported rock stranded upon its sides and base, precisely as 
oie look down from the top of some dangerous reef in the 
aipon it ocean upon the dbris of a whole navy of ships shattered 
a eae some hurricane of yesterday. Phere they he, some 
cach pike scattered, some heaped upon and jammed against 
* iploredve with sharp angles and outlines wholly unworn and, 
‘4? 80 distributed that you see at a glance their strict 
relation to th eae : : 
mast ah € existing heights and hollows of the land, which 
en have been the shoals and channels of the sea. ‘Th 
contours cannot } sar earch alias dion 
was there, fh lave been materially changed since that sea 
eae aaa Seems that it must have been, geologically 
gdp aking, only a few dj And thi Visi ld 
‘to be confirmed wh, ays ago. And this conclusion would seem 
sented in certain nae we observe the phenomena which are pre- 
‘considerable time pea where the land has clearly rested for a 
‘evidence of its w 3 = the ocean has left in raised beaches the 
T™ at certain levels, Such raised heaches are 
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to be found at many points all round our western coasts. But 
incomparably the finest and most instructive example cf them is 
to be seen on the west coast of the Island of Jura, near the mouth 
of Loch Tarbert, Jura, and extending for several miles to the 
north. ‘hese beaches are visible from a great distance, because 
these :olled pebbles are composed entirely of hard white quart- 
zite of the Jura mountains, which resists disintegration, and is 
unfavourable to the successful establishment of vegetation. 

I visited these beaches a few weeks ago, and, measuring the 
elevation roughly with a graduated aneroid, I found that they 
represent three more or less distinct stages of subsidence. One 
beach being about the Jevel of 50 feet above the present sea-level ; 
another about 75 fect, and a third at about 125 fect. Some 
others which I saw only from a distance appeared to be higher, 
and J believe, but am not quite sure, that farther to {the north 
they have been traced to the level of 160 feet. But the feature 
connected with these sea beaches, and especially with the lowest, 
or the 50 {cet beach, is the evidence it affords—fust, of the length 
of time during which the ocean stood at that level, and, secondly 
and particularly, the evidence it affords of the very recent date at 
which it must have stood there. As regards the length of time 
during which the ocean must have stvod there, it is sufficient to 
observe the beautiful smoothness and roundness of the pebbles. 
They have been more thoroughly rolled and polished than the 
corresponding pebbles on the existing shores, equalling in this 
respect the famous pebble beds of the beach at Poitland. Then, 
as regards the very recent date at which the ocean must 
have stood there, it 1s difficult to give in words an adequate idea 
of the impression which must be left. on the mind of every one 
who looksat them. You sce the curves left by the sweep of the 
surf, the summit level of its force, and the hollow behind that 
summit, which is due to the exhausted crest, all as perfect as if it 
had hecn the work of yesterday. 

It is difficult to conceive how ordinary atmospheric agencies, 
and even the tread of shecp and cattle, should not have broken 
such an arrangement of louse matcrial, but there are exceptionally 
favowable ciienmstances for the preservation of these beds from 
absence of considerable streams and the protection of surround. 
ingiecks., There is little or no evidence of glaciation anywhere 
around, and, although it is certain that the sea which stood at 
these beaches so recently was a sea subject to glacial conditions, 
it is equally certain cither that it contanued to work there after 
those conditions had passed away, or, what 1s more probable, 
that that particular lne of coast was protected from the drift of 
surrounding ice flues. If, now, we compare the evidence of 
recent action in these sea beaches with the similar evidence 
connected with the position of erretics at higher levels, which 
can only have been placed there by floating ice, I cannot help 
coming to the conclusion that the submergence and re-eleva- 
tion of the land to the catent of more than 2,000 feet above the 
level of the present ocean has been one of the very latest changes 
in the history of this portion of the globe; and, moreover, that 
the re-elevation has been comparatively rapid, probably by lifis 
or hitches of considerable extent, and that there were few, if 
any, pauses or rests comparable in duration with those which are 
recorded in the Jura beaches and in the cutting of the existing 
coasts. In conclusion let me repeat that, whether this conclusion is 
correct or not—and J am well aware of the many difficulties which 
surround it—the general fact of submergence and re-elevation is, 
perhaps, as certain as any conclusion of gevlogical science, and 
that the consequences o/ it in accounting for the distribution of 
gravels and the most recent changes of denudation have never as 
yet becn worked out with anything approaching to consistency 
or completeness. 

Professor GRIKIE, F.R.S., remarked that those who had 
watched recent discussion in physiographical geology might 
have been prepared, as he himself was, for a much gpreatcr 
divergence of opinion between the views expressed by the Duke 
of Argyll and those entertained by the younger school of 
geologists. While expressing his gratification at this appro&ch, 
and at the very clear and eloquent views of the author of the 
paper, he ventured to point out some points where the arguments 
scemed faulty. He showed that the Highlands might have been 
covered with Old Red Sandstone, and that the antiquity of the 

resent mountains could not be traced back to the primeval up- 

eaval to which undoubtedly the general mass of Highland land 
was due. Ile puinted out that the absence of raised beaches 
could not be regarded as a disproof of the former presence of the 
sea, but indicated a period of pause during either g rapid or 
protracted upheaval. 

Professor HARKNESS fully agreed in what Professor Geikie 
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had said in reference to the great value of the communication of 
his Grace. There were, however, some points to which he must 
take exception. Ife considered that the arrangement of the 
strata which form the metamorphic rock of the Highlands was 
not so difficult to unravel as some inferred. The southern por- 
tion of the series in many spots afforded clear section of the 
sequence and contortions, and he would specially refer to the 
section between Loch Tay and Glen Lyon, ‘This section affurded 
clear evidence of mountains lying in a synciinal trough, a cir- 
cumstance which could not be accounted for by contortions pro- 
ducing hills and valleys. Me also agreed with Professor Geikie 
in considering that the Old Red Sandstone formerly covered a 
very large portion of the metamorphic rock, and he was more 
disposed to refer the outline of the Llighlands to superficial 
denudations than clevations or subsidences of metamorphic 
strata. Ife referred to the importance of an investigation of the 
glaciation of the Outer IIebrides in any cffort to solve the glaci+ 
ation of the Highlands and Islands. Ife had for several years 
taken observations in these islands in regard to this subject, 
and the conclusions he had come to ware that the whole of these 
outer islands had been glaciated from the Atlantic to the West ; 
secondly, that during the period cf submergence in the glacial 
epoch, iceberys and floes had dropped blocks on all our islands, 

many of which were finally perched ; thirdly, he thought that 
Jocal glaciers had also existed in Ilarms, at least, if not in South 
Uist. The glaciation of the Outer Islands was remathably fine 

and should be visited by all interested in the glaciation of Scot- 

land. Mr. Thomson had cxaamimed the conglomerates fiom the 

Mull of Kintyre to Loch Inver, in Ross-shire, and had never 

found a single section of the stuata that contained similar pebbles 

and boulders to those found on the shores of Jura and Islay, 

Ife could not agree with Mr. Jolly in saying that the diifted 
boulders found in the Island fof Lewis had all drifted from the 
West. Many were traceable to the mainland Cambnan ave, 
and were found in Gare Lochand neighbourhood. Inreference o 
the flexes of the valleys he quite agreed with his Grace, and re- 
ferred to ‘Tarbert, Loch Iryne, where there was one great flexure, 
20cks being contorted and broken up intu every conceivable 
aspect ; the great depth of water in Loch I'yne inducing the belief 
that the contour of the country was established previous to the 
deposition of the Mesozuie tocks, 

‘The Rev. IL. W. CROooskEY remathed that the general glacial 
phenomena of Scotland could be eaplained without :ecurrence 
to the ice sheet. These phenomcna were laiyely connected with 
local conditions ‘The absence of any positive maiks of sea- 
beaches was no proof against submeryence, In many cases a 
small deposit accidentally discovered proved the submergence of 
miles of country. Some great salient facts in the order of events 
stood fairly established. In the first instance the Jand stood at 
a higher level. This was proved by remains of rivers bencath 
boulder clay, and other facts. Subsidence then occuned, and 
glacial sheil clays were deposited. Owing to subsequent re- 
clevation a slight subsidence probably again took place previous 
to the final upheaval. As i1egards the last upheaval, he held 
that it took place gradually. Examination of the clays showed 
a quick passage from marine to estuarine conditions. He agreed 
with lis Grace that the last upheaval was probably at a recent 
period, but it must be remembered that the highest beds of 
tussils of the serics consisted of elacial forms. Ile asked atten- 
tion to the great general order of the succession of bed. 

Vrof. W. C. WILLIAMSON, as a student of the Midland drifts, 
was surprised at the apparent agreement among the Scotch 
geologists in their non-recognition of Agassiz’s ice-sheet, Ile 
was lot able to acquiesce in their views on two grounds. The 
question turned upon the meaning of the terms glacietion and ice- 
sheet, which were terms representing relative magnitudes. ‘he 
rce-covering of Greenland was practically an ice-sheet, and yet 
that it must have a coastward motion was shown by the icebergs 
which continually and through long ages broke away from it 
witfiout reducing its area. In like manner the Antarctic ice 
along which the Zreéus and Zerror sailed lor hundreds of miles 
without break, more than mast high above the water, and seven 
or cight times that amount below it, must have a similar motion. 
Again, the condition of the lower till, a true moraine profonde, 
Gevoid of all traces of mazine life, could not be explained except 
on the supposition of a sub-glacial origin, a position in which 
all life was excluded, a condition intelligible on the supposi- 
tion of formation under a broad ice-sheet. 

Mr. Gwyn Jeflreys and Mr. Pengelly also took part in the dis- 
cussiun, ‘The Duke of Argyll briefly replied, and thanks were 
accorded to his Grace for his interesting paper. 
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ANY one in the yosition of chairman of this Department must 
feel that his difficulty lies in choosing rather than in seeking a 
subject whereon to address an audience like that which is before 
me, This difficulty arises from the astounding abundance of 
interesting topics which are presented by the studies of botany 
and zoology--or of the latter alone, I may say, since it would 
ill become me to attempt the treatment of any which belong to 
the sister science. But it is of course incumbent upon me to 
touch upon the chief events of the past year which affect this 
Department ; and it seems possible that in so doing we may find 
some considerations naturally proceeding from them to be worthy 
of your notice during the short time that J] shall presume to 
occupy your attcntion, and also to present cnough pencral interest 
to justify my enlarging upon the themes which they inspire. 

These chief events appear to me to be two in number. It is 
my first and pleasing duty to congratulate the naturalists here 
assembled on the successful termination of that expedition in 
which we have all taken so great an interest, as, during its pro- 
gress, tidings of it have reached us fiom one distant land after 
another, and especially (as your mouth-piece) heartily to welcome 
home all now present who weie on board the good ship Cza/- 
fenger in her circumnavigation of the globe. T would that your 
spokesman on this occasion had heen one who was better able 
to appreciate their Jabours and enter into details as to the value 
of their discoveries and researches. Unfortunately I am under 
the great disadvantage of being so imperfectly acquainted with 
the mysteries of the ocean, that it is only possible for me to 
speak in the most general terms of what has been done. I feel 
sure, however, that, so far as the great secrets of the sea can yet 
be interpreted and revealed by men, they will be by those who 
have happily returned to us, Sir Charles Wyville Thomson and 
his colleagues. There is one of their company we know they 
have not brought back ; and it is fitting for us to lower the tone 
of our exultation while we remember the name of von Willemoes- 
Suhm. With this single sad eaception there is, however, nothing, 
so far as I know, to occasion regret ; and the various memoirs 
that have been alaeady published by members of the expedition 
give a foretaste of what we miay expect when the whole of its 
results are made known. Iam informed that the rich collections 
made during the voyage are at present lodged in the University 
of Idinburgh, and are in process of revision and rough arrange- 
ment under the superintendence of the Director of the Scientific 
Staff of the late expedition, ‘They include the products of 
dredging or trawling and surface-collecting at about 350 stations, 
and at depths varying from 100 to 4,500 fathoms, and consist of 
a prodigious number of specimens belonging to most of the 
groups of marine Juve febrata, especially of Sponges and Echino- 
derms, which prependerate at the greatest depths. It is, 1 
believe, intended to obtam the assistance of special experts in 
working out the different groups ; and I am sure this mecting 
will hear with pleasure that the //)/-os0a are to be intrusted to 
Prof. Allman, and the 2o/ysur to Mr. Busk. It is understood 
that Tler Majesty’s Treasury will charve itself with the cost of 
publishing the treatises of these and the other eminent naturalists 
to be employed ; and thus it is hoped that a scries of volumes 
will be produced worthy of the magnitude of the subject, and fit 
for the first rank among the works of zoologists in this or any 
other country. In ed scarcely add that the wishes of all here 
will be for the due carrying out of this grand scheme ; and, re- 
membering how often similar ambitious undertakings by our 
scientific men in combination with our Government have been 
baulked by untoward circumstances, we cannot but express the 
sincere hope that former failures will serve as useful warnings to 
ensure future success. I regret extremely my inability to say 
more on this subject. 

T trust you wil] not think me to undcrrate the importance 
of the safe and prosperous return of the Challenger from her 
voyage, when, though naming it first, 1 ascribe to it the second 
place in the events of the past year as regards the progress of 
zoological investigation. Uther scientific expeditions have before 
now left these shores and the shores of other countrics, and have 
more or less fully attained their purpose while other expeditions 
will doubtless in due time be organised and carried out with, we 


Sept. 14, 1876 | 


trust, like happy results, The voyage of the Challenger, though 

a highly important, and, in many respects, a novel one, is not- 

withstanding only a unit in a long series which began a century 

ago, and has been continued at intervals to our own day ; nay, 

more, since the sailing of the Challenger we have witnessed the 

departure of another and larger expedition for the accomplish- 

ment of a still more arduous undertaking. But what I have now 
to speak of is a matter that will, if Iam not mistaken, in after 
apes characterise the present year as an epoch in the history of 
our sciences inferior only in importance to that which marked 
some eighteen or nineteen years ago the promulgation of a 
reasonable Theory of Evolution by Mr. Darwin and Mr. 

Wallace. And while it is to the latter of these two naturalists 
that we owe the boon that has recently been conferred on us, it 
is unquestionably from the former labours of both—united yet 
distinct —that the boon acquires its greatest value. | Without 
those far higher, far wider views which the Theory of Evolution 
enables us to take, the serried array of facts that bristle through- 
out the two volumes of the ‘‘Geographical Distribution of 
Animals” 2 which Mr, Wallace has just published, would have 
been but a comparatively meaningless aggregation of statements 
— the evidence no doubt of labour almost unsurpassed, the accu- 
mulation of much that is curious and of much that is suggestive, 
but, taken all in all, as serving to an unintelligible or insignificant 
end, if to any end whatever that was not misleading. 

As the case is, the result is very different. But T would ask 
you now, Without the aid afforded by the “I octrine of Descent,” 
would it have been possible to draw, as Mr. Wallace has so 
skilfully drawn, those legitimate conclusions from a consideration 
of the animal life of Java (vol. i. pp. 352, 353), or to arrive at 
those marvellous results with respect to the past history of Borneo 
(vol. i. pp. 358, 359), or even to indulge in those daring specula- 
tions with regard to the origin of the Celebesian fauna (vol. i. 
pp. 436-438)? I cite these instances because they are taken 
from that part of the world on which the author’s labours have 
before shed so much light, and with which his name is impcrish- 
ably associated ; but there is hardly any one of his summaries 
that does not place before us material for reflection as astounding. 

While, however, assigning to the theory of evolution the chief 
glory in giving a real and lasting value to the interpretation of 
the facts of animal distribution, [ must not omit acknowledging 
the share which physical geography has contributed to that end, 
especially by its marine surveys, which furnish the zoologist with 
data as to the depths of seas and oceans, and thereby enable 
him to judge as to the former extent of land. It is therefore to 
be expected that voyages like that of the CAa//enger, when their 
resulis have been fully worked out, will still further add to our 
knowledge in this respect. Again, too, geology (but this follows 
almost as a matter of course) has in its own line played an equal 
part. I would that botany could be mentioned 1n this connec- 
tion, but here it seems as 1f the eldest of the biological sciences 
were not, as she usually is, in advance of the rest; and Mr. 
Wallace’s suggestion (vol. ii. p. 162), that zoology furnishes a 
key wherewith many of the difficultics besetting the study of the 
distribution of plants may be unlocked, will doubtless meet with 
due attention from botanists. 

Ot the care and labour which the author of this work has 
bestowed upon it, no one here I venture to think, has a better 
right to speak than myself, because it is not very long ago that 
I attempted a dissertation on the geographical distribution of a 
single class of animals.2, Though it was the class with which I 
am most familiar, and though in my attempt I had the invalu- 
able assistance of Mr. Wallace’s manuscript at my side, which 
Cleared my way through many obstacles, still I found the task 
One of enormous difficulty, and one which I at times almost 
repented that I had undertaken ; yet Mr. Wallace has treated 
not of birds only, as 1 did, but of mammals, amphibians, reptiles, 
re freshwater fishes—to say nothing of the most telling families 
ae Le of insects, with the molluscs so far as they were 
ries s ie for his purpose. There is nothing that in turning over 
hey ay of these volumes so much strikes one as the ener 
moebace oe on the part of their author, ‘Those who have been 
theres - omed to the literature of zoology must admit that 
iboHon t (oly any book with which ‘The Geographical Dis- 

Animals” may not, in respect of hard and honest 
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work, be advantagcously compared. It deserves to bear good 

fruit; and I am greatly mistaken if it will not doso. From an 

educational point of view, it can hardly fail to be of the greatest 

service. Attractive as is the subject to those that know it and see 

its hearings, the learner has hitherto been repelled from its con- 

sideration by the want of any work of general compass which 

would guide his studies, while even few of those treatises which 
have a particular scope were of much use to him. Mr. Wallace 
has now placed one in his hands; and the result we need not 
try to anticipate. One thing, however, is clear—the distribu- 
tion of animals can no longer be neglected asa secondary or un- 
important part of zoology. It only remains for me to add, 
while thus attempting to set forth the general merits of this 
Iearned work, that I hy no means pin my faith to all the author’s 
details, or to all his conclusions. Most of the latter may indeed 
be justified by the present imperfect state of our knowledge ; 
but it does not follow that they will eventually meet with common 
acceptance. I must particularly call your attention to the 
admirably cautions words in which he takes leave of his readers 
—words that prove him to be thoroughly imbued with the 
right spirit of a true worker in a progressive branch of study. 
Mr. Wallace says :— 

‘¢The preceding remarks are all IT now venture to offer on the 
distinguishing features of the various groups of land-animals as 
regards their distribution and migrations. They are at hest but 
indications of the various lines of research opened up to us by 
the study of animals from the geographical point of view, and by 
looking upon their range in space and time as an important 
portion of the earth’s history... . Till every well-marked 
district—every archipelago, and every important island, has all 
its known species of the more important groups of animals cata- 
logued on a uniform plan, and with a uniform nomenclature, a 
thoroughly satisfactory account of the geographical distribution of 
animals will not be possible.” 

And then he goes on to point out that more than this is 
wanted : — 

“Many of the most curieus relations between animal forms 
and their habitats, are entircly unnoticed, owing to the produc- 
tions of the same locality verer being associated in our museums 
and collections. A few such relations have been brought to 
light by modern scientific travellers ; but many more remain to 
he discovered, and there is probably no fresher or more produc- 
tive field still unexplored in natural history.” 

These comcident variations, he concludes by saying, ‘‘ have 
never been systematically investigated. ‘They constitute an un- 
worked mine of wealth for the enterprising explorer ; and they 
may not Iimprobably lead to the discovery of soine of the hidden 
laws (supplementary tu natural selection) which scem to he re- 
quired in order to account for many of the external character- 
istics of animals” (vol. ii. pp. 552, 553). 

And now to follow out the idea with which I began. Waving 
touched on the two chicf zoological events of the year, let us see 
if they do not suggest something that will not be beneath your 
consideration for the remainder of this address. I have spoken 
ofthe certainty of the expedition from which we now welcome 
our friends beg succeeded by others of similar character. We 
shall hardly be indulging any vain imagination if we ask our- 
selves what we may look forward to as regards their reports ; 
and to one point we may perhaps usefully apply ourselves. 

What if a future Challenger shall report of some island, now 
known to possess a rich and varied animal population, that its 
present fauna has disappeared ¢ that its only mammals were feral 
pigs, goats, rats, and rabbits—with an infusion of ferrets, intro- 
duced by a zealous ‘‘ acclimatizer ” to check the superabundance 
of the rodents last-named, but contenting themselves with the 
colonists’ chickens? that sparrows and starlings, brought from 
Kurope, were its only land-birds, that the former had propa- 
grated to such an extent that the cultivation of cereals had ceased 
to pay—the prohibition of bird-keeping boys by the local schvol- 
board contributing to the same effect—and that the latter*(the 
starlings) having put an end to the indigenous insectivorous birds 
by consuming their food, had turned their attention to the 
settlers’ orchards, so that a crop of fruit was only to be looked 
for about once in five years—when the great periodical cyclones 
had reduced the number of the depredators? that the goats had 
destroyed one half of the original flora, and the rabbits the rest ? 
that the pigs devastated the potato-gardens, and yam-grounds? 
This is no fanciful picture. I pretend not tothe gift of prophecy ; 
that is a faculty alien to the scientific mind; butgif we may 
reason from the known to the unknown, from what has been and 
from what is to what will be, I cannot entertain a2 doubt that 
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these things are coming to pass ; for I am sure there are places 
where what is very like them has already happened. 

You may ask why this is so? why do these lands so speedily 
succumb to the strangers from beyond sea? One part of the 
answer is ready to hand with those who have learned one of the 
first principles of biology which our great master, Mr. Darwin, 
has laid down for us. The weaker, the more generalised forms 
of life must always make way for the stronger and more special- 
ised, The other part of the answer is supplied by Mr. Wallace ; 
for no one can have studied his volumes to much purpose with- 
out perceiving that the inhabitants of oceanic islands and of the 
southern hemisphere—the great Australian Region especially, 
and South America not much less, are the direct. and compara- 
tively speaking little-changed descendants of an older, a more 
generalised and a weaker fauna than are the present inhabitants 
of this quarter of the globe, which have Leen, so to speak, cla- 
borated by nature and turned out as the latest and most perfect 
samples of her handiwork. 

Set face to face with unlooked-for invaders, and forced into a 
contest with them from which there is no retreat, it is not in the 
Jeast surprising that the natives should succumb. They have 
hitherto only had to struggle for existence with creatures of a 
like oryanisation ; and the issue of the conflict which has been 
going on for ages is that, adapted to the conditions under which 
they find themselves, they maintain their footing on grounds of 
equality among one another, and s» for centuries they may have 
“‘hept the noiseless tenor of their way.” Suddenly man inter- 
feres and let, loose upon them an cutirely new race of aniniais, 
Which act and react in a thousand different fashions on then en- 
cumstances, It is not necessary that the new comers should be 
predacious ; they may be so far void of olfence as to abstain 
from assaulting the abon inal population ; but they occupy the 
same haunts and consume the same food, The trum, the herb- 
age, and other supplies that sufficed to support the ancient fauna 
new have to furnish forage for the mvaders as well. Their 
effects on the flora there i no need for me to trace, since Dr. 
Tlooker expressly nade them one of the themes of that discourse 
to which many of us listened with :apt attention a few yeus 
since al this Assuciation, Bul the consequences of the invasion 
tu the native fauna have never been so fully made known. "Phe 
new comets are creatures whose organisation has been prepared 
by and for combat throughout generations innumerable. Theis 
ancestois have been elevated in the scale of bemp by the dis- 
cipline of strife. Uhcir descendants inherit the developed qual. 
ties that enabled those ancestors to win a hard-fought existence 
when the animals aound them were no higher in grade than 
those among which the descendants are now thrown. Can we 
doulst that the victory inchnes to the heirs of the ancient con- 
guerors? The struggle is like one between an anny of veterans 
and a population unused to warfare. It is that of Spaniands 
with matchlocks and coats of mat against Aztecs with feather 
cloaks and bows and arrows. Alala salius cectis. A few years, 
and the majority of native specics are exterminated. But this is 
not the worst. ‘The specics which perish most quickly are just 
those that naturalists would most wish to preserve; for they 
are those peculiar and endemic forms that in structure and con- 
stitution represent the ancient state of things upon the eath, 
and supply us with some of the most instiuctive evidence as to 
the onder of nature. 

With the progress of civilisation it is plain that there will soon 
be hardly a Jand but will bear the standard of a European 
nation or of a community of European descent, and, as things 
are going on, be overrun by their imports. If this were in- 
evitable, it would be useless to complain, But is it inevitable ? 
Is it not obvious that most of this extermination is being carried 
on unwittingly, and may not some of it be avoided by proper 
precautions? If so, should not men of science make a stand, 
and interest the ignorant or careless in the importance of the 
subgect ? T cannot divest myself of the belicf that the course of 
the next century will see the extirpation, not only of most of the 
peculiar faunas I had in view a few minutes ago, but of a great 
multitude of other species of animals throughout all parts of 
the world. The regret with which I regard such extirpation 1s 
not merely a matter of sentiment. Tere scntument and science 
are for ouce on the same side. A heavy blow will be inflicted 
on zovlogy by the disappearance of some of these marvellous 
and peculiar forms, There is no one species of animal whose 
structure and habits have been so completely investigated that 
absence o® the means of further examination would not be a 
distinct deprivation to science ; and as what Science has done is 
only an earnest of what she will do, we cannot say that the time 
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shall ever come when the want of those means will not be 
severely felt. It is then for scientific men, and for naturalists 
especially, to consider whether they are not bound, in the in- 
terest of their successors, to interpose more than they have 
hitherto given any sign of doing. 

But outside this audience there are many who care little for 
consequences like these. Such persons may, however, be im- 
pressed by thinking that the indiscriminate destruction of animals 
which, in one way or anothe!, is now going on, must sooner or 
later lead to the eatirpation of many of those which minister to 
our wants, whether of comfort or luxury. ‘he fur-bearing 
creatures will speedily, if they d> not already, require some pro- 
tection to be generally accordcd to them ; and that such protec- 
tion can be effectually given is cvident if we take the trouble of 
inquiring as to the steps taken by the Russian local authorities 
in Alaska, and now, I beheve, continued by those of the United 
States, for limiting the slaughter of the sea-otter and the fur- 
seals of the adjacent islands to particular seasons, No one can 
suppose that, even with the assistance we get from Siberia, our 
supply of ivory will continue what it now is when the interior 
of Africa is pacified and settled, as we can haraly doubt that it 
one day will be; and, unless we cin find some substitute for 
that useful substance before that day comes, it would be only 
prudent tu do something to check the wasteful destruction of 
elephants, Many people may think that the continent of Africa 
is too vast, and its animal life too hivmiant, for the efforts of 
man matecially to affect it. If we inquire, however, we shall 
fined that this is not the case, and that there is an «normous tract 
of country, eatending far beyond our colonies and the territories 
of the navhbowing republics, from which most of the larger 
mammals have already disappeared. There is good 1vason to 
believe that at least one species has become extinct within the 
last five and-twenty yeus or thereabouts ; and though [ do not 
man to say that this species, the true zebra, had any economic 
value, yetits fate is an indication of what will befall its fellows ; 
while to the soologist its Cxtiypatian is a matter of inument, 
being probably the first case of the total extmetion of a large 
terrestrial mammal since the remote days when the J/egacerer 
Aivlernias disappeared, 

T me would fail me if T attempted to go into particulars with 
regard to the manne J/awmaha. it is notorious that various 
members of the orders Scena, Cefacea, and Pruaatpedia, have 
recently dwindled im numbers or altogether vanished trom the 
eth. The manatee and dugony have been recklessly killed off 
from huadreds of localities where but a century oso since they 
abounded ; and with them the stores of valuable oil that they 
furnished have been Jost. Puat very remarkable Sireniun, the 
huge AApdaua geas has become uttaly extinct. Vhe preed of 
Whalers is beheved to have had the same cflect on a Cctacean 
(the Mahena biscayensis) Which was once the cause of a tlourish- 
ing industry on the coasts of Fiance and Spain. The same 
wiecd has almost: exterminated the ught-whale of the northern 
seas, and is fast accomplishing the saime end in the case of seals 
all over the world. You are probably awate that au Act of 
Paihament, passed in the session of 1875, was intended to put 
some check upon those bloody massacies that annually take 
place on the floating ice of the North Atlantic, to which these 
creatures resort at the time of bringing forth then young, when 


**Sircs, mothers, children in one carnage he ” 


But, whether through official indifference, or what, I know not, 
the treaties with forcign nations authorised vy that Act were 
not completed ; and Jast spring, at the solicitation of certain 
Aberdeen or Peterhead shipowners, the Board of Tiade allowed 
‘‘one year more” of wholesale slaughter. Whatever other 
nations might like to do, our hands at least should have been 
wistained. Lt is admitted that in certain manufactures—that of 
jute, for instance —animal oil is absolutely ucvessary. It is easy 
to see that before long there will be very little animal oil forth- 





There is another class of animals with whose well-being the 
interests of man are largely connected. {[t cannot be denied 
that our fisheries are year by year subjected to an ever-increasing 
strain, through the rapidly increasing population of these islands, 
and are giving unmistakable signs of being unable to bear it. 
But it must be admitted that the consideration of their case is 
fraught with unusual difficulties. Commissions, either Royal or 
Parliamentary, have been appointed one after another to inquire 
into the facts and to seek a remedy, if one is to be found, for 
the falling off. It is with great diffidence that I venture to pass 
any criticism on the recommendations made by those Commis- 
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sions, and especially on such as were contained in the Report of 
2 Commission the constitution of which was such as to inspire 
the greatest respect, since men so eminent as Prof. Huxley and 
Mr. Iioldsworth were named in it. That Commission reported 
in effect that there was nothing to be done with our sea-fisheries 
put to leave things alone. Ido not profess to quote the words 
of the Report (which, indeed, I have not scen for a long time) ; 
but in substance, I believe, it amounted to this:—That the 
natural enemies to which fishes were exposed were so multitudi- 
nous, so crafty, and so rapacious, that their destruction by man 
was very slight in comparison, and that his interference might 
be safely neglected in considering its consequences. Now it has 
always scemed to me that the Commissioners on this occasion 
suffered themselves to be deceived. Well aware of how little is 
known as to the indirect effects of man’s acts in regard to the 
lower animals, and in their fear lest any unforeseen bad results 
should follow ftom measures intended to be remedial, they re- 
commended none at all. But I fail to discern that land or sea 
makes any essential difference in the laws of life. The balance 
of nature must be preserved as steadily in a dense as in a rare 
fluid—in water as in air~ or all will not go well. Whatever be 
the weight in either scale, cquipoise is as easily destroyed by an 
ounce as by a ton. The marine fishes that are of such com- 
mercial importance (cod, herrings, and the like) have naturally, 
no doubt, enemics innume1able—dogfish, cormorants, pory oises, 
and what uot ; but we know that, owing to their fertility and 
habits, the cod and herrings have continued till lately to contend 
success(ully with these drawbacks and to mauntain their numbers, 
Jt matters not if only one ege of the 10,000, or whatever he the 
number in the 10¢ of a herring, produces a fish that arrives at 
maturity and escapes its natural eneinies, so Jong as that one 
fish is sufficient to supply the place of its parent. Now this, 
according to the arrangement of nature, ha, hitherto been the 
case. But if, instead of that fish living to propagate its kind, it 
as cut off before its time by an enemy against whom nature has 
made no provision, her balance is at once destroyed ; and the 
oftener the operation is repeated the sooner will the numbers of 
the species dwindle ; and the dwindling will go on in a rapidly 
accelcrated ratio, Therefore it seems that, so far from leaving 
our sea-fisheries unrestricted, it is highly neccssary to inipose 
some limitation upon them ; and, so far from dreading inter- 
ference, our interference is at present so fatal that further inter- 
ference of another kind is required as a counterbalance ; while 
that countet balance science only can apply. 

As much may be said for those other mdustries, in common 
apeech also called ** fisheries ’—the taking of oysters, crabs, and 
Jobsters, all of which have lately been diminishing im a still more 
alarming degree, Llere Parhament ba, wiselv resolved to 

iterpose, though whether the manner of interposition is wise 
gecms to be a matter on which, as few naturalists have been con- 
sulted, we had better reserve our opinion. 

Thus, without troubling you with many technical details, I 
have striven to lay before you a sketch of man’s treatment of some 
of his fellow creatures, and of the effects which have sprung, or 
certainly will spring, fiom it. There is probably hardly an 
island on which he has set foot the fauna and flora of which has 
Hot becn in some depree influenced by his even temporary 
presence ; there 1s assuredly not a continent, though a continent 
takes longer to subdue: and his control docs nut stop at the 
shore ; for, if what L have been advancing is true, the inhabitants 
of the deep come also more or less under his dominion. I invite 
you to contemplate whether it is always, or even generally, that of 
& beneficent ruler. But it will, doubtless, be urged that this kind 
Ming has gone on for ages—ever since lite first existed on the 

- : I may be told, in the words of the great poet of the 
imtry in which we now find ourselves— 
4G ** Louk abroad through Nature’s range, 

; Nature’s mighty law 1s change; 
* * s * * x a 
Why tlien ask of silly man, 
ld To oppose great Nature’s plan ¢” 
4. would answer from the same source that 
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“‘———-man, to whom alone is giv’n 
A ray direct from pitying Heav’n,” 


uld b m 
: fe. mee of that ray not oppose nature, but rather 


alive measures. That ray is the ray of science. 

™ nature by obeying her, only by obeying her 

o Neh y her laws we must know them ; what 

4! ea et but what science teaches us? 

xt ; 

Satter af a paid that 1] have taken too gloomy a view of this 
© exlirpation of animals by man. I wish I could 


we can only gove 
An we assist her, 
#in we know of the 


think so. But I believe that if we go to work in the right way 
there is yet time to save many an otherwise expiring species. In 
this country there is happily a strong disposition, which grows 
stronger day by day, to preserve our wild animals. It is ver 
desirable that this feeling should not be limited to the Britis 
Islands. If it is, as I maintain, a right feeling—a feeling sanc- 
tioned alike by humanity, by science, and by our own matetial 
interests—it cannot be too widely disseminated. But its propa- 
gation must not be left to humanitarians and sentimentalists, 
whose efforts are sure to be brought to nothing through ignorance 
and excess of zeal, nor to economists, whose endeavours would 
unquestionably fall short of what is required. The officiousness 
of the one class and the slackness of the other must equally be 
tempered by the naturalist. Fle can be trusted not to interfere 
with the use, but with the abuse, of the animal world. Only to 
do this he must place himself in the forefront of the movement ; 
for he can submit to no other leader. He alone has, or should 
have, that knowledge which gives the power of coping success- 
fully with the difficult questions that will arise ; and the advan- 
tage it gives him he must not abstain from exercising. If, 
without offence, I might here paraphrase some venerable words, 
I would say that, according to the greatness of this power, we 
must preserve those that are otherwise appointed to die. 
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THE NORWEGIAN ATLANTIC EXPEDITION} 


IN continuation of my list notice, I may say that the Expedi- 

tion stayed at Reikiavik from July 26 to Aug. 3. While 
Capt. Wille made magnetical observations on shore, the majority 
of the members of the expedition made a tour to Thingvalla, 
where they had the pleasure of falling in with an I‘nglichman 
coming from the north and bound for the Geysers; we had a 
very happy evening together. The remarkable geological struc- 
ture of the country attracted much interest. The excursion party 
returned July 30. Storiny weather prevailed during the whole 
stay at Keikiavik, so that the coaling was much delayed, and 
no magnetical observations could be made on shore. A small 
leak in the boiler took up most of the last day to set it right, 
and at last we got away on the evening of the 3rd. The season 
was now so far gone that we were obliged to give up the idea of 
exploring the sea between Iceland and Greenland, and we shaped 
our course south of Iceland again, and then towards N.I., 
running out a line of soundings which showed the transition from 
the warmer Atlantic water at the bottom, to the ice-cold Arctic 
water east of Iceland. J)uring a dredging on the bank, between 
Iceland and Faroe, on a nard, probably volcanic, bottom, the 
line got fast on a rock, and it became necessary to break it ; we 
thus lost a dredge and some hundred fathoms of dredging line. 
Krom a point east of Iceland, the course was laid for Namsos, 
and several deep sca stations were well explored on this line. 
The depth at first increased from 1,000 fathoms to 1,500, and at 
last to 1,800, the last being midway between Norway and 
Iceland in lat. 64° 65’.. The more easterly soundings gave a less 
depth, the last of them being only 650 fathoms. ‘The tempera- 
ture at the bottom was always under 32°; at 1,800 fathoms it 
was 29", currected for the error of the thermometer, and for that 
caused by pressure. The layer with 32° was found in about 200 
fathoms east of Iceland, and in 300 or 400 fathoms further east. 
It seems that the Farve bank prevents the warm Atlantic water 
from filling up the upper layers of the northern seas to such a depth 
on the north-east side of these islands, as it does in the interval 
between this region and the cold sea east of Iceland. The nearer 
Norway the warmer is the upper layer of the sea, not only on 
the surface, but at the depths of 100 and 200 fathoms. 

The fauna of the Arctic deep sea seems to be very constant, 
while it is not very rich ; the same specimens have been found 
faither south in ice-cold water, but none of the large forms 
found in ice-cold water near the coasts (were met with by us *). 
The bottom consists of mud, with innumerable specks of smuil 
round calcareous shells. 

luring the last cruise, the weather was constantly bad ; never- 
theless, it has been possible to work the deep-sea apparatus even 
in gales, and with a sea in which the ship went bowsprit under. 
This result has been attained after successive experiments. The 
last working day the dredge and trawl were sent out together, 
the latter dchind the former. ‘The weather was stormy, the sea 
very high, but the experiment was made, and the dredge came 
well on board. Arter this result, we can now see no gbjection 
to working all the deep-sea apparatus in any kind of summer 


1 Continued from p 338. 
2 Probable omission in original, 
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weather when the depth does not exceed 600 or 700 fathoms. 
Unhappily, in bad weather, the zoologists cannot study the 
specimens found in a living state, the motion of the ship Killing 
the animals very soon. The Expedition arrived at Namsos 
August 14, the scientific staff and the crew being much exhausted 
by the perpetual bad weather. At Namsos we stayed till the 
20th to rest. Meanwhile magnetical observations were made 
on shore. On board, the bad weather entirely prohibited our 
making any. 

After leaving Namsos, series of soundings every four miles 
(nautical) were taken from the Folden-fjord, and due west. 
First we found a hollow 200 fathoms deep, with a constant 
temperature of 7° C., then a slightly inclined ridge, whose 
highest point shoaled up to 56 fathoms, then came an incline 
down to 120 to 150 fathoms, and after that a flat bottom at the 
last-named depth. Over this flat the temperature was constantly 
72°C. At last, about 11 o’ciock on Monday the 21st, the depth 
increased, the temperature decreased, and we found ice-cold 
water in somewhat more than 300 fathoms depth. This was 
100 nautical miles off the nearest coast and not very far from our 
last deep-sea station, where the depth was 580 fathoms, tempe- 
riture —1°°3, Such an extent of the Norwegian banks at this 
place was not expected, but is very interesting. It now seems 
probable that the boundary line of the ice-cold water runs from 
a }ont 100 miles off the coast at Namsos up to Spitzberzen, 
outside the Lofoden Islands, and this breadth of the bank ex- 
plains the mild winter climate which Northern Norway enjoys. 
As a scries of soundings and temperatures showed the next day 
in a line direct from west to east in the latitude of the month of 
the Trondhjem-fjord, the boundary of the bank and of the ice- 
cold water goes here and off Romsdal much nearer to the coast. 
The water was at 0° C. in 345 fathoms, and at the bottom 

~ 1° 1 C, in 480 fathoms depth. On the bank inside there was 
a temperature of 7°°3 on the bottom at 170 fathoms depth. On 
the morning of the 23rd the Vovirgen was outside the coast of 
Romsdal, and in foggy weather got very near the dangerous 
coast. Yappily the fog lifted and a pilot came on board, who 
took the ship iato Molde. The next day the expedition was 
sounding, trawling—with no result—and taking serial tempera- 
tures in the Romsdal-fjord, The result was the same temperature 
in the depth of the fjord as in the other dcep fjords on the west 
coast of Norway, viz., 6°'2. In the evening the cxpedition 
arrived at Aalesund, where the ship in a@ very strong gale was 
nearly driven ashore in the harbour. Happily the wind abated 
and the chains held, so that the voyage could be continued the 
next morning. 

On Saturday, August 26, the expedition returned] to Bergen, 
where the ship will be paid off. The members of the expedition 
are all very well and look with much interest to the time when 
they can commence to discuss their observations which, in spite 
of the bad weather generally experienced this summer dusing the 
cruise, are numerous and interesting. 


NOTES 


Tip Prussian Government has sent the following gentlemen 
to cxainine thoroughly the special Loan Collection of Scientific 
Apparatus, and to report on the objects exhibited :—From the 
Ministry of Commerce—- Professors- Doctors Landolt, Aix-Ja- 
Chapele; Kiant, Hanover; Liebermann, Lerlin ; Wullner, 
Aix-la Chapelle ; von (uintus-Icilius, Hanover ; Gerland, 
Cassel; Taalvow, Berlin; elmert, Aix-la-Chapelle ; Stahl, 
Aix-la-Chapelle ; Dorgens, Berlin. From che Ministry of Edu- 
cation—Professors-Doctors Cronecker, Leipzig; Abbe, Jena ; 
Hensen. Keel; Karsten, Kiel; Herr Appuun, Hanau; Pro- 
essors Doctors Kundt, Strasburg ; Listing, Gottingen ; Cohn, 
Breslau ; Lassaulx, Breslau ; Bruns, Berlin; Lowenhorz, Berlin, 
From the Ministry of Agricultare—Dr, Scheibler, Berlin. 


‘lite annual meeting of the Ray Society was held in Glasgow 
on Friday under the pre-idency of Prof. Youug. The secretary, 
Rev. T. Wiltshire, submitted the report of the council, in which 
they congratulate the members upon the progress of the Society. 
With regard to the issue of the volumes, some unexpected delays, 
chiefly¢auue to the lengthened period requisite for the careful 
colouring of the plates, have hindered the appearance of the work 
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for the year 1875. As, however, all the plates are at the present 
moment coloured, and most of the text in type, it is certain that 
the book will be published within a brief period, Originally it 
was proposed that the volume for 1875 should compnise a de- 
scription by Mr. G. B. Buckton of the whole of the British 
Aphides. The plan suggested at the commencement has, from 
the exigencies of the case, been somewhat defeated ; the re. 
searches of Mr. Buckton have brought to light so many new 
species that it seems probable that the Monograph will require 
at least two, if not three, volumes of text and plates. The first 
of these, containing forty coloured plates and the necessary intro- 
duction, will form the publication for the year 1875. The suc- 
ceeding parts are now being procecded with, and will he ready 
as soon as an opportunity offers for their issue. Since last 
annual meeting Prof. Huxley had offered to prepare an introduc- 
tion to the MS. of the Tunicata Ieft by the late Mr. Hancock, 
and Mr, Cameron had proposed a monograph on the British 
Teuthredinida. These have been accepted, and will be com- 
menced with all possible speed. On account of the changing 
location of the British Association, the Council pro, ose that for 
the future the annual meetings be held in London within 
three months of Lady-day. It was recommended that the fol- 
lowing names be added to the Council :—Vrof. Bentley, Sir A. 
Brady, Dr. Gwyn Jeffreys, and Mr. IIudson. The statement of 
accounts showed that there was a balance in favour of the Socicty 
of £156 185, x1, On the motion of Prof. Balfour, the report 
was adopted. Votes of thanks were subsequently passed to the 
retiring members of Council and to Prof. Young for presiding, 
and the meeting separated. 





A GENERAL mecting of the Mineralogical Society of Great 
Britain and Ireland was hcl in the Natural History Class Room 
of the Glasgow University on Wednesday, Sept. 6. The chair 
was taken by Prof. M. Forster Heddle, M.D., in the absence of 
the president, Mr. Il. C. Sorby, and there was a large attend- 
ance. The chairman delivered an address on ‘ Scotch Minerals, 
how and where to find them.” ‘This was followed by the read. 
ing of a paper by the president ‘‘ On the Critical Point in the 
Consolidation of Granite.” Prof. Haughton, of Trinity College, 
Dublin, then fullowed with an address on a new principle in the 
consulidation of porphyritic rocks, which he proposed to call 
‘‘ the principle of least paste.” Some discussion of this principle 
and of Mr. Sorby’s paper then took place, in which Prof. Hark. 
ness and Ir. Bryce joined. The fullowmg papers were after. 
wards read : —“‘ Ona Mineral from New South Wales, presumed 
to be Laumontite,” by Prof. A. Liversi€ xe-; “ Notes on an Old 
Catalogue of Minerals,” by Prof A.%, Church; ‘ On the 
Occurrence of Achroite at Rock Hi gyi the Parish of St. 
Austell, Cornwall, and on the Black Jf urmaline of the same 
Locality,” by J. 11. Collins. ‘i 


THe Oriental] Congress, which met at St. Petersburg during 
the first ten days of the present month has been doing much 
good work in its own department. Many papers have been 
read, most of them connected with Russian, or at least Asiatic 
Russian, ethno!ozy and archeology. The members of the 
Congress have been heartily welcomed and well treated at the 
Russian capital, and among those who have enrolled themselves 
members is the ubiquitous Emperor of Brazil. Among the 
papers read was an important one on the ‘‘ Caucasian Race,” by 
Prof. Gregorief, in which he pointed out the accidental origin 
and the unsuitability of the term, and endeavoured to trace 
the origin and migrations of the race indicated. Ile showed 
that even at the present day many Aryans are to be found 
in Central Asia, Mr. Herger made a communication on 
many of the ethnographical objects belonging to the Cau 
casian Department of the Congress’s Exhibition. Anothe: 
paper on the Aryan Race was by the Kev. Mr. Long, o 
Culeutta, and Prof. Oppert remarked on the Asiatic tongue: 


t 


‘+ King of the Belgians, 
' presidency of his Majesty. The King said that in calling the 


‘ Congress he had no ambitious aims in view, but that his sole 


' ¢€Turanian’’ was miu 
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being referred to either 
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alae ctor hich, he said, were spoken in 


a ic, W : 
he styled Susi-Medic efore the Persians bore rule in 


tions was discussed relative 


incap 
families, 


Janguages 
ie and Khusistan centuries b 


; 2 : 
countries. A series of que we spi 
a ce Asia, proposed by the Organising Committee 


ing of the Con- 

i ‘ssued before the opening of Lic 
Bae ee ‘¢Was there a Mongol Tribe or 
People before Genghis Khan? or is the name Mongol ris 
ne than a dynastic one adopted by Genghis to denote the 


ns f the term 
émpi ‘ch he founded?” The loose use of 
ee oe h criticised. The Russian Government 


has given the Congress a hearty welcome. 


On Tuesday the Geographical Congress, convened by the 
met in the Palace, at Brussels, under the 


’ object was to accelerate the intruduction of civilisation into 


4 
1 


“Wand lastly, 


* pected m the Cape Verd Islands by M. Bouvier. We wish 
rw every success to the S 


rs Quai des Grands Aug 





Africa, Te afterwards dwelt upon the necessity of establishing 
hospices and scientific stations on the confines of the unexplored 


. territories there, and the formation of an international committee 


to carry out the work. Nachtigall, Schweinfurth, Kolilfs, 
Grant, and Cameron gave a brief 7 ésameé of their travels ; Negit 
also spoke. The Congress, on the Iing’s proposition, then 
divided into sections by nations. The Iénglish met at four with 
the French, and recommended a station from which the Lakes 
could be reached, Admunal de la Roncitre le Noury and M. 
Mounoir are present as representatives of France, and Sir Bartle 
l'rere, Sir John Kennaway, Commander Cameron, Sir Henry 
Rawlinson, Sir Rutherford Alcock, Sir Ifarry Verney, and 
others represent Gieat Britain, The convening of this Congress 
is highly creditable to King Leopold, and may be regarded as 
siguificant of his zeal for science and the spread of civilisation. 
This hind of work, like mercy, of which, indeed, in the highest 
and truest sense, 1t is but an outcome, * becomes the throned 


, Monarch better than his crown,” 


WE notice with pleasure the appearance of the first number of 
the Au/hi:n of the newly-founded Zoological Society of France, 
which came into existence this summer. ‘The present number of 
the Audi fn contains six papers, the first being by the president 
of the Society, M. Jules Vian, treating of the Phaleris /sittacula 
in Sweden, and of the occurrence in Ifrance of the small Puffin 
(Mormon grabe of Brehm), to which the author is inclined to 
grant specific rank. Of the /a/eris a description and figure of 
the skeleton is given. The second paper is by M. K. Simon, 
and describes two new species of spiders frum the Congo. ‘Ihe 
third contribution is by Dr. Jousseaume, on the “ I‘aune Mala- 
cologique des lunvirons de Paris.” Mr, Bowdler Sharpe, of the 
British Museum, in conjunction with M, A, Louvier, nest de- 
scribes a collection of birds sent from the Congo district by M. 
Petit. A new swallow, 7 sahdoprocne Petity, is figured (VL II.), 
but perhaps the less said about this plate the better, as the 
artist, M, Bevalet, appears unable to distinguish between the 
characteristic habit of a swallow and a humming-bid, to the 
drawing of which latter group he has been for some time devoted 

1 COMNCction with M. Mulsant’s work on the Zruchilude. M1, 
,Bweay communicates an abstract of his essay on the Looted 
x Sea Pexnata), which he had lately read before the 
‘ sociation for the Advancement of Science at Nantes ; 
Prof. Perrier gives an account of the star-fishes col- 


ociety, whose address is at present No. 55, 
ustins, Paris. 


ced, at the age of eighty-one years, of the 
, Christian Ehrenberg, doyen of the Professors 
He was born in 1795. Ly the age 





the Aryan or Semitic of thirty 
= Arrow-headed texts, These professor 






-two he had vert easier works; and ‘was made 
extraordinary of the Univ ty. 

chose Ehrenberg to accompany him in his expedition to ete 
lle was made titular professor in 1839. Ehrenberg has 


| much to popularise the use of the microscope. His great 


' deatise on the Infusoria, for which he collected the materials 


: during his journey with Humboldt and Gustav Rose, is well 


known to naturalists. 


{uxLeY, we learn from Harper's Weekly of the oth 


I 
ee gh the United 


H 

{ 

| inst., made an auspicious start on his tuur throu 

: States, After a notable dinner given to him at New Haven, by 

| Prof, Marsh, he departed with Governor Ingersoll, Prof. Marsh, 
President Bishop of the New Haven Railroad, and a few friends, 
ina palace-car for a trip through Canada and westward to the 
Mississippi, On his return, after visits to Prof. Agassiz and 

| Prof, Gray, of Harvard, he was on Tuesday to deliver an address 

| at the opening of the Johns Ilopkins University at Baltimore, and 

| then betake himself to ingland avain. ‘* All this, of course, on 

| the basis that American citizens do not in the mean time kill the 

British saz ant with the beef, the birds, and the multitudinous 

bibbles for which America is famous,” 


WE «are glad to sce that the Yorkshire College of Science is 

so far advanced and established as to publish a Calendar, a copy 
of which has been sent us. It contains ample information as tu 
the classes, resources, alms, and work of the College, and, to 
judge from the programmes of the various classes, a great 
amount of valuable instruction must be given during the session. 
We hope to see the Calendar enlarged each year, and the 
number of professors and classes increased, until the College 
becomes a preat centre of Hberal culture for Yorkshire. Any 
one wi-hing to learn what is the present position of the Colleze 
should ,ret this Calendar and the Prospectus of day and evening 
classes for 1376 77, 


TH ariangements for the South African International Ex. 
hibition, to be opened at Cape Town in February next, are 
making satisfactory progress. Everything intended for exhibition 
niust be shipped from London not later than the first week of 
December. The European Commissioner is Mr. Mdmund John. 
son, 3, Castle Street, ITolborn. 


Wr have received a catalogue of the Industrial Exhibition 
which is being held at Helsingfors. It contains 3,290 entries in 
the various departments of industry represented; so far as 
we can judge from the catalogue, the exhibition is highly credit. 
able to the Iimlanders. 


Tuk programme for the next French International I’xhibition, 
1875, has been published in the Journal Offre. The regu. 
lations are substantially the same as in former exhibitions. The 
building is to be a long parallelogram, and will be divided into 
rectangular stripes, two of these stripes being allotted to special 
divisions, one fur France, and the other for foreign countries. 
Tine arts will enjoy the central stripe, and consequently be an 
caception, Right and left will be placed the two stripes allotted 
to scientific industries, under the name ‘‘ Education, Teaching, 
Methods and AZatersd of Liberal Arts.” Amongst the principal 
attractions of the Eahibition will rank a gigantic Giffard steam 
captive balloon. It will measure 21,000 cubic metres, and 
exceed by 10,000 the former captive balloon at Ashburnham 
Park. The rope will weigh 20 pounds per yard, and the eleva. 
tion will be 500 yards, The steam-engine will have 200 horse- 
power ; thirty persons will ascend at once, and in calm weather, 
100, ‘The new captive balloon will require no circus for protec- 
tion, and will stand in the midst of a large square fronting the 
bridge in the ccntral alley of the gardens. Meteorological ob- 
servations with special instruments will be made during the 
ascents for the instruction of excursionists, and recordel for the 
benefit of sciénce, 
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Mr. WYLD, of the Strand, has published a map which will be 
found very useful by those who desire to understand, in all its 
bearings, the significance of the present unhappy war which is 
being waged in the Turkish dominions. The object of the map 
is to show the distribution of the various peoples which inhabit 
the Turkish provinces and dependencies, this object being effected 
by the use of various shades of colour for the various families of 
people—Sclaves, Walachians, Albanians, Turks, &c. It shows 
in what a comparatively small minority are the real Turks, and 
how important is the Sclavic element, though the Mahommedans 
are spread more or less over all the provinces ; still they are in a 
decided minority. The variety of colouring used i, at first rather 
puzzling, as it is difficult to make the shades sharply distinct, but 
after a little careful examination a very satisfactory general idca 
will be obtained of the ethnology of the Turkish dominions, 

Dr. MICHAEL FOSTER is preparing a Text-book of Physiology 
for the use of Medical Students and others ; it will be published 
in November by Messrs. Macmillan and Co, 


Messrs. MACMILLAN AND Co, have published as a shilling 
pamphlet Dr. Richardson’s addres,, ‘‘ Ilyyeia, a City of Health,” 
which he delivered last October at the Meeting of the Social 
Science Association at Brighton. 


Mr. W. F. Husranp has been selected as secretary and repis- 
trar to the Yorkshire Collcve of Science, and secretary to the 
Leeds Philosophical and Literary Society. Mr. L. C. Muall 
retains the office of curator of the society’s muscum, also holding 
the professorship of biology at the college. 


The 7tmes Paris correspondent states that in digging the new 
basin at St. Nazaire, animal remains, tools, weapons, and 
utensils have been found in a sandy stratum six metres from the 
surface. Last year a dolichocephalous skull was found near the 
same spot, which Dr. Broca declared to belong to the age of 
stone. 


THE Council of the Paris Observatory has resolved to attempt 
the manufacture of object-glasses by machinery, instead of by 
hand. The mechanical cutting of flint and crown glass will be 
executed by M, Lessautre, the well-known clock-maker, who 
prepares the optical part of Fi:ench lighthouses by machinery. 


WE regret to see that the Italian African Expedition has been 
so badly treated in its progress southwards, that Capt. Martini 
has had to go to Rome, deputed by the Marquis Antinori, to 
request assistance. Most of their baggage has been stolen or 
destroyed, and every possible obstruction thrown in their way. 

THE additions to the Zoological Gardens during the past weeh 
include a Macaque Monkey (Afacacus cynomolgus) from Mau- 
ritius, presented by Dr. J. F. Blackley ; a Greater Black-backed 
Gull (Larus marinus) Furopean, presented by Mr. W. J, 
Stebbing ; two Common Barn Owls (Stra flammea) European, 
presented by Mr. Thomas May; a Long-eared Owl (Ofus vul- 
earis) European, presented by the Misses S. E, P. and A. 
Warre; two Salt-water Terrapins (Clemmys derrapin) from 
Galveston, Texas, presented by Mr. J. R. Gillespy ; two Yellow- 
billed Ducks (Axas xanthor hyncha) from §, Africa, two Plumed 
Colins (Callipepla picta) from California, received in exchange ; 
two Bronve-winged Pigeons (Phaps chalcoptera) bred in the 
Gardens. 


SOCIETIES AND ACADEMIES 
PARIS 


Academy of Sciences, Aug. 28.—Vice-Admiral Paris in the 
chair.—The following papers were read :—Theorems relative to 
couples of segments having a constant length, by M. Chasles,— 
Sixth note on electrical transmissions through the ground, by M, 
Du Moncel. Placing two zinc plates in two wells 161 metres 
apart, one in a farmyard, the other on the border of a wood, and 
connect$ng them with wire and galvanometer, he got a strong 
current, He next made a couple with the two waters, separate 
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by a porous vessel, and got a deflection of 80°, the electrode in 

the water from the farm well being positive. This water con- 

tained some sulphuretted hydrogen and organic matter; the 

other was pure ; neither showed acid or alkaline properties. The 

action was peculiar to zinc electrodes (at least as regards direction 

of current). From: other experiments he concludes that beyond 

336 metres the resistance opposed by the water of a river remaing 

nearly the same, whatever the distance of immersion of the plates ; 

hence this resistance is probably indistinguishable from that of 

the ground at a distance less than 336 metres, Under the best 

conditions the resistance of the ground varies from 4 to § kilo- 

metres of telegraphic wire, and if wells or the like do not inter- 

vene in the communications 11 may sometimes be enormous, — 

On the periodic comet of d’Arrest, by M. Leveau. He gives an 

ephemenides to enable astronomeis to observe this small comet on 

its return in 1877. (It was first observed in 185t, and its period 

is about 64 years.)—Ietter from M. Wolf to M. Le Verrier. 

M. Weber, at Peckeloh, on April 4 last, at 4.25 P.mM., saw a. 
round spot on the sun, which was seen without spot on the 

morning of that day, and also of the next day, at Peckeloh, 

Zurioh, and Athens. —Observations on the Planet 165 ; positions 

of some vatiable stars, by Mr. Peters.—Stars near the pole star, 

by M. de Boe. Besides the known companion there are two 

others much nearer and fainter. Tle observed them first in 

1869 and has this year verified their existence. They are probably 

subject to varying brightness and rapid movements round the prin- 

cipal star ; and they are perhaps best seen with small objectives. 

—Qn alcoholic and acetic fermentation of fruits, flowers, and 

leaves of certain plants, by M. de I.uca. Fiuits, flowers, and 

caves in a limited atmosphere of carbonic acid, hydrogen, or air, 

or in vacuum, undergo slow fermentation, liberating carbonic acid, 

nitrogen, and sometimes hydrogen, and forming alcohol and 

accuic acid, without intervention of any ferment. Inaclose vessel 

the phenomena are incomplete, owing to pressuie of the deve- 

loped gas ; but, with ordinary pressure maintained, neither sugar 

nor starch will be found after the development of gas has ceased ; 

in then place are alcohol and acetic acid in abundance. The 
hychogen liberated is doubtless from decomposition of mannitc, 

which ts a sugar with excess of hydrogen.—Influence of pine 

forests on the quantity of 1ain which a country receives on the 

hygromctric state of the an and on the state of the soil, by M. 

Iautiat. Comparing the rain-fall for fourteen months on a pine 
forest and a sandy plain 300 metres off, he finds a difference of 
83 nun. in favour of the fotme1, or more than To per cent. of the 
1.un-fall on the open ground (the difference was only § per cent.” 
in the case of oaks and witch-elms), The annual difference in 
saturation was (in favour of the air above the pines) tens 
hundredths, Of 757mm. of water which fell, the forest ground 

rectived 471 inm.—M. Faye, in presenting Nos. 39 and 40 of 
Astsonomische Ahittheluneen, wade reference to M. Wolf's 1e* 

scarches on sun-spots an} tcricstrial magnetism. The last mini- 
mum was in 1867, and as the period is Ir4 years, we shoul? 

have looked for a minimum in 1878, instead of which it ha: 

occurred between the end of 1875 and beymning of 1876, 

showing a icmatkable anomaly of more than two years, ‘The 

variation, of the needle are shown to follow the sun-spots with 

singular fidelity. 
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ZITTELS HANDBOOK OF PALA ONTOLOGY 


Handbuch der Paleontologie. Unter Mitwirkung von W. 
Ph. Schimper, Professor an der Universitat in Stras- 
burg. Herausgegeben von Karl A. Zittel, Professor an 


der Universitit in Munchen. Erster Band. Erste 
Lieferung; mit 56 Original-holsschnitten. Munich, 


(London: Williams and 


1876: R. Oldenbourg. 

Norgate.) 

WORK bearing on its title-page the well-known 

names of the Professor of Geology in the University 
of Strasburg, and the Director of the Royal Pal.conto- 
logical Museum at Munich would, under any circum- 
stances, command attention, but one addressed to so 
large and so varicd a circle as that for which a handbook 
or text-book is ordinarily designed, becomes, under such 
auspices, especially noteworthy, and although the first 
pait only has as yet appearcd, it can scarcely be thought 
too soon to bring it under the notice of such of the readers 
of NATURE. as do not habitually see Continental scientific 
publications. In few departments of science does there 
exist the same need for a modcin text-book as in general 
palirontology, especially for atreatise suitcd to the requirc- 
ments of the student-—something broader in scope than 
the fashionable “ science primers” on the one hand, and 
without the elaborate details of special memoirs on the 
other—but it is at the same time true that the sitis- 
factory preparation of a manual embracing so wide a 
Subject needs qualifications of an unusual sort. The 
opening part of the prcsent werk has thercfore a hearty 
reception assured to it, nor if succceding instalments 
bear out the promise of the first, can any reasonable 
anticipations be disappointed. ‘The authorship of the 
book is to be apportioned in the following manner. It 
is to be completed in two volumes, the first of which, 
devoted to Palicozoology and containing also the Intro- 
ductory matter is entirely in the hands of Prof. Ziticel, 
Of the second volume, one division, that on Pal.cophy- 
tology, is undertaken by Prof. Schimper, and the other, 
on Historical Palwontology by Prof. Zittel. 

The part before us commences with a chapter of Pre- 
liminary Notions, and then one on Geological Succession ; 
these are followed by a very interesting I listorical Summary 
of palzontological discovery, from the earliest allusions 
to fossils in the writings of the Greek historians, down to 
the present day. A fourth section is devoted to Bio- 
logical Considerations, and this is succeeded by a classified 
Bibliographic List of standard works in the several depart- 
ments of the subject. ‘These together form the Introduc- 
tion, and little need be said concerning it, except that it 

* is all well done. It is worth while to quote a single 
passage from the biological section which well deserves 
the leaded type in which it is printed- it is on the 

{question of “Species” and runs thus (page 46—the 


» italics are our own) “ All those individuals, or remains 


‘2 


& and which, independent 


? 


‘of individuals, are regarded as belonging to one spccies, 
5 which have a number of constant characters in common, 
Of distribution in space or time, 
constitute, as a whole, a well-defined form-group, which 

indeed may be connected by many passage forms (but 
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not completely) with other form-groups.” An excellent 
and practical definition in the face of the prevalent custom 
of re-naming the same zoological form every time it ap- 
pears in a new area, or ata fresh geological horizon, and 
one worth enforcing, if it were only in the interests of 
the next generation of palzontologists. Were the prin- 
ciple embodied in it generally adopted, the exercise of 
common sense in the estimation of the biological signifi- 
cance of minor characters would be sufficient to clear our 
fossil-lists of hundreds, nay of thousands, of the superfluous 
specific names with which they are at present crowded. 

Systematic Palicontology is introduced by an outline of 
zoological classification based onthe arrangement employed 
by Claus in his * Grundzuge der Zoologie,” in which the 
animal kingdom is primarily divided into seven sub-king- 
doms PROTOZOA, CUOLLENTERATA, ECHINODERMATA, 
VERMES, MOLILUSCA, ARTHROPODA, and VERTEBRATA. 
The portion of the Handbook now issued treats of the 
first of these—the Protozoa. This group is subdivided 
into three classes, MONERA, RUIZOPODA, and INFUu- 
SORIA. The Monera are but slightly represented amongst 
known fossils, and the Infusoria not at all, so that, prac- 
tically, the part amounts to a synopsis of fossil Rhizo- 
poda. Sponges, it is to be noted, are referred to the 
Ciwlenterata, of which sub-kingdom they form the lowest 
section. 

The MONLRA are sufficiently treated in a few pages 
embodying a brief summary of the various researches on 
Coccoliths, Coccospheres, Cyatholiths, Discoliths, and 
other microscopical bodies of which the precise signifi- 
cance may still be regarded as more or less sub judice. 

The class RHI7OPODA is subdivided into three orders— 
Foraminifera, Radiolaria, and Lobosa, the last-named 
having, of course, no fossil representatives, The Fora- 
mintfre are described, in brief, as Rhizopoda with many- 
chambered or single-chambcred calcareous, or less fre- 
quently arenaccous or chitinous tests; the Rad/odaria as 
Rhizopoda with differentiated sarcode-body, having cen- 
tral capsule, and very regular, radiated, silictous skele- 
tons. A detailed account of the zoology and literature 
of each Order is given, and the subordinate groups are 
then treated sexzatim. The arrangement of the Fora- 
minifera is largely drawn from the labours of Messrs. 
Carpenter, Parker, and Jones, but it differs in two mate- 
rial points from any classification hitherto proposed, and 
to these it will be necessary briefly to allude. 

In the arrangement proposed by the above-named 
English authors as well asin that of Prof. von Reuss, pub- 
lished about the same time, the Foraminifera were divided 
into two Sub-orders, Juzperforata and Perforata, accord- 
ing to the condition of the test in respect to the minuter 
pseudopodial passages, and in so far no change is 
suggested. It has been customary hitherto to divide the 
/mperforata into three families characterised by “ chiti- 
nous,” “porcellanous,” and “arenaceous” tests respectively. 
Dr. Zittel, after separating the chitinous forms, divides the 
remaindcr without reference to shell-structure, into two 
families— Cornuspirid@ and AfiZiolida, each of which con- 
tains both opaque-calcareous and sandy forms. The very 
names, as used to distinguish two large groups, are some- 
what anomalous, as it may be clearly shown by the study 
of recent specimens, that the Cornuspire are only non- 
septate Mi/iola. Apartfrom nomenclature, there i$ perhaps 
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something to be said for this method of treatment, but 
the question is whether the difficulties it entails are 
not greater than those it is intended to avoid. The 
arenaceous and porcellanous types have one important 
character in common, in the imperforate condition of the 
test ; and there is yet another peculiarity which some of 
the members of both groups possess not shared by the 
Perforata, namely, the tendency exhibited by such forms 
as tolerate brackish water (AZ@//iola and Trochamntina) 
to assume a more or less chitinous or membranous invest- 
ment in proportion to the decreased amount of mineral con- 
stituents held in solution ; whilst under simular conditions 
the shells of the more highly organised perforate forms 
(Polystomella and Nonronina) become thinner and more 
delicate, but never change their essentially calcareous 
nature. On the other hand, it can be easily shown that 
the Globtgerinida have more points of conncction with 
the arenaceous group than the A///iolida have, for whilst 
the latter furnishes but few examples with any approach 
to sandy shell-texture, the former has a number of 
types which might with good reason be associated with 
some which have hitherto bcen classed amongst the 
Lituolida, to form an intermediate group, calcareous and 
perforate under ceitain circumstances, arenaceous and 
imperforate under others. 

The truth of the matter is that the variations of the 
Foraminifera are too multiform and the connection of the 
members of the Order one with another is too close to 
be well adapted for divisional classification, but they lend 
themselves readily and naturally to arrangement in lincar 
scries. Thus, in the first family of the English classifi- 
caticn, MILIOLIDA, we find a large assemblase of forms 
of various degrees of complexity, but having, with 
trifling cxception, compact, non-porous shells. In such 
forms as Quinguecloculina agelutinans and its fellows, the 
“porcellanous ” overlaps the “ arenaceous” series, ren- 
dering complete separation on the basis of shell-texture 
impossible. Next in order come a number of types 
essentially and invariably arenaceous—a series by no 
means uniform in the structure of the investment or even 
in the materials of which it is composed, but all compo- 
site, imperforate, and opaque. These give place to another 
intermediate set, partaking more or less of the characters of 
the “ arcnaceous ” and the “ perforate” groups, comprising 
such genera as /indothyra, Valoulina, Tevtularia, Pult- 
mina, and the like, that are, it may be, clear-shelled and 
imperforate, sandy and imperforate, sandy externally but 
with a perforate shell as basis, or even hyaline and perforate, 
the mere size of the specimen having apparently much to 
do with the nature of the test. These supply any required 
number of transitional steps to the uniformly “ perforate ” 
types which constitute the highest group. We nced not 
dwell further on this subject. To the systematist it is 
one of considerable difficulty, from whatever point it is 
viewed, and unless some better basis for classification 
than the minute structure of the shells of these little 
animals can be suggested, it may be a question whether 
an increase in the number of families by the recognition 
of an intermediate group, or possibly of more than one, 
would not be the course open to the fewest objections. 

The second point that demands notice is the recon- 
struction of the important family NUMMULINIDA; for 
practically the characters assigned to it in the work before 
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us would result in nothing less than reconstruction, if 
literally read. It is not needful to reprint the entire paru- 
graph relating to the subject, for its essential element may 
be stated in few words, viz., the reliance on a complicated 
interseptal canal-system, as the characteristic feature of tl: 
Nummuline group. As one consequence of this limitatiou, 
and it is only one out of many that must ensue if consist-. 
ently carried out, the vencra Amphistegina and Archi- 
discus are placed amongst the Globigerinida, That there 's 
some primid fucie ground for the change may be taken for 
granted, or it would not have found favour with so com- 
petent an observer as the author of the Handbook, but the 
more it is investigated the more we think it will appeir 
that reliance on a single character of this sort is suited to 
the exigencies of an artificial system, rather than to the 
exposition of natural relationship. As the point in ques 

tion is one of great importance, and involves the principles 
on which accepted methods of classification are based, it 
may be worth while to illustrate its general bearing Ly 
one or two instances of the results that would follow the 
adoption of a hard and fast definition of the nature pro- 
posed. Take for example the well-known genera /’0/)'stv- 
mella and Noxronina—types so closely related that thu 
latter is often treated as a mere sub-genus of the former, 
and is perhaps best so regarded. In its higher moditica- 
tions /o/ystomella has a very complicated canal-system, 
whilst no trace of such organisation has ever been traced 
in Noaéon’na, On the other hand, turning to the GI‘ - 
BIGLRINIDA, we find that Aofa/7/a (proper) in its highest 
modifications has also a well-defined and comples canal- 
system, and the same, moreover, is casily recognised tn 
Caharina, so that this character, even according to Dr, 
Zittel’s arrangement of genera, is not an eaclusive feature of 
the NUMMULINIDA. Prof. W. kX. Parker, than whom fiw 
have better,rightto beheard onsuch a point, regards Al mphe- 
steina (though a true generic type) as bearing a relation to 
Nummutina, similar in kind if not in degree to that which 
exists between Lounonina and Polystomella. \t is true 
that neither n li phistegina nor in Archadiseus has any 
true canal-system been demonstrated, but it must be 
recollected _of the latter type that it has no septa, and it 
is possible that the double tubulation occasionally observ- 
able in its supplementary skeleton may represent this 
sj ecial organisation in a rudimentary condition. That 
Polystomeléa is amore highly organised type than Losa/ia, 
and Mummulina presents a distinct advance upon either, 
and that in vexcral terms the fact may be demonstrated 
by the relative complexity of the structure of the test, is 
hardly open to question. What is here contended for 
is this—that throughout the loraminifera in cach group 
comprising the modifications of a single central type, or 
of two or more closely allied types, there may be traced a 
regular series of subordinate forms gradually increasing 
in complexity of organisation, and that these cannot be 
separated in a system of classification without doing 
violence to the order of nature. In the types to which 
reference has already been made, sich a sequence is easily 
found. In Aofalia, the minute -hin-shelled, brackish- 
water 7’, u/ézda presents the very simplest morphological 
characters ; 2. Leccarzt with its double septal walls marks 
a distinct advance, and, omitting a multitude of inter- 
mediates, R. Schroeteriana exhibits the highest develop- 
ment with a complete interseptal canal-system. In Poly- 
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stomelia the most elemintary variety of the type is found 
in the thin-shelled, simple Moniontna depressula of 
brackish-water pools, whilst WV. asterizans and Polysto- 
mella crispa lead up to the complex /. cratrculata, which 
is the parallel of the highest Rotalians. In like manner 
with NMummulina, though, as might be expected, the suc- 
cessive steps of differentiation are more distinct, and, as 
far as our present knowledge goes, further apart, it 
appears more consonant with analogy and more in 
accordance with natural order to regard An hediscus and 
Amphistegina as closely related forms of inferior organ- 
isation leading up to the perfect type. The striking 
similarity in the general minute structure of the shell in 
these reputed Nummuline forms is confirmatory evidence 
not without value. ‘The alterations rendered necessary 
by the adoption of the “ presence of a canal-system” as 
the essential character of the family, could not stop where 
Ir. Zittel has left them ; Morsonina and Lusuliva would 
have to be transferred to the GLOBIGLRINIDA, whilst 
Calcarina, Tinoporus, and some of the true Ao/a/7@ must 
under the restricted definition be severed from their 
natural allies to be placed ainongst the NUMMULINIDA— 
changes that would find but little favour amongst students 
of the Rhizopoda, 

There are many other little points in connection with 
the treatment of the Foraininifera that are open to criti- 
cism, favourable or otherwise, but as they do not affect 
the general usefulness and value of the work, it is necaless 
to extend an already lengthy notice by their examination. 

The RADIOLARIA, better known perhaps under Ehren- 
berg’s name “ Polycystina,” form a much more managc- 
able Order, and one which, in the present state of our 
knowledge, lends itself comparatively readily to artificial 
subdivision. ‘The literature of the subject too is com- 
paratively lhinited—that of the successive staves of investi- 
gauion being summarised in the standard memoirs of 
Professors Ithrenberg, Johannes Muller, and Itrnst 
Ileckel. ‘The classification adopted by Prof. Zittel is 
with but litthe modification that elaborated by Prof. 
Ifeckil for his magnificent monograph. The entire 
Order is divided into fourtecn principal Groups, founded 
for the most part on the veometrical characters of the 
silicious skeleton. Out of the fourteen Groups, notwith- 
standing the cnormous number of individuals and of 
specics found in the early and middle Tertiary deposits 
of Barbados, Bermuda, North America, and the Medi- 
terrancan borders, only about one-half aie known to have 
fossil representatives. 

The Kadiolaria make their appearance at a much later 
period of the earth’s history than the Foraminifera and the 
part they have had to play in the formation of successive 
ecological deposits has been a much Jess important one. 
Doubtful specimens have been found as far back as the 
Triassic beds of St. Cassian, but of too obscure a nature 
to yield satisfactory evidence as to geological range, and 
the same may be said of some that have been described 
of Jurassic age, In the Upper Chalk, however, well-defined 
and characteristic forms have recently been discovered by 
Ir, Zittel. In the earlier part of the Tertiary epoch the 
group assumes considerable importance, and from that 
time to the present Radiolaria have formed a frequent if 
not a constant element of the fauna of deep water. 

The first part of the “ Handbook ” refers, in the main, 
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to fossils belonging to one division of the Animal King- 
dom, and it has therefore been necessary to dwell on 
points in which the mode of treatment differs from that 
which has hitherto prevailed, but the questions which 
have becn adverted to in detail havc a special and limited 
bearing, and do not materially affect the work in its 
wider aspect as a manual of palxontology, Of its excel- 
lence, when complete, as a student’s text-b»ok, and of its 
prospective valuc to the working palcontologist, the pre- 
sent instalment gives abundant promise. 

There is but a word to add on the illustrative wood- 
cuts. To those who recollect the beautiful drawings that 
accompany that section of the “ Novara-reise,” which is 
devoted to the Foraminifera of Kar Nikobar, the name of 
Dr. Schwager will be sufficient guarantee for accuracy and 
finish, and it is only needful to say that the draughts nan’s 
hand has lost none of its cunning and that in the present 
work the illustrations, which are for the most part new, 
are singulariy apt and effective, though, in the copy 
before us, occasionally somewhat marred by defective 
printing. H. B. BRADY 
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OUR BOOK SHELF 


Handbooks for the Glasgow Meeting of the British sso- 
ciation.—\. “Notes on the Fauna and Flora of the 
West of Scotland.” 2. “Catalogue of the Western 
Scottish Fossils.” 3. “ Notices of some of the Principal 
Manufactures of the West of Scotland.” (Glasgow: 
Blackie and Son, 1876.) 


AS there are satisfactory guide-books to Glasgow and the 
West of Scotland already in existence, it would have been 
superfluous in the Local Committee to have compiled 
another yeneral work of the same kind. It was, however, 
a happy idea to publish the three volumes which we have 
only now received, as they contain just such special infor- 
mation as cannot be readily obtained, but which it 15 to 
be supposed the many votaries of science who were 
recently assembled in Glasgow would be glad to be fur- 
nished with. The volumes are well printed, of a handy 
sizc, and, so far as we have been able to test them, 
carefully compiled by competent men. In the volume 
devoted to the fauna and flora, Mr, Ic. R. Alston de- 
scribes the mammalia, Mr. Robert Gray the birds, Mr. 
Peter Cameron the insects, Mr. James Kamsay vasculir 
flora, and Dr. J. Stirton the Cryptogamic flora. To vol. 
li, is prefixed an Introduction by Prof. Young, on the 
geology and pal.contology of the district, the catalogue 
itself being compiled by Messrs. James Armstrong, John 
Youny, F.G.S., and David Robertson, F.G.S. This 
volume is illustrated with four plates of fossils. In the 
volume devoted to manufactures, Mr. St. John V. Day 
writes on the iron and steel industrics, Mr. John Mayer 
on the enginccring and ship-building industries, Mr. 
James Paton, Curator of the Glasgow Industrial Museum, 
on the textile industries, and Prof. John Ferguson on the 
chemical manufactures. Considering the haste with 
which these volumes must have been compiled, they are 
wonderfully complete and well arranged, and if the pub- 
lishers are careful to keep them up to date and extend 
them in a new edition, they might become of permanent 
value. Prefixed to each volume is a sketch map of the 
country surrounding Glasgow, with its gencral geological 
features. 


The Tree-lifter; or, A New Method af Transplanting 


Forest Trees. By Col. George Greenwood. Third 
Edition. (London : Longmans, Green, and Co., 1876.) 


THIS is a book of some two hundred and thirty odd pages, 
eleven pages of which are devoted to a description of the 
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tree-lifter and of its advantages in transplanting large 
trees. The principle of transplanting trees with a large 
ball of earth attached to the roots is, howevcr, so well 
known, and tree-lifters of similar construction to that here 
described are now so gencrally used, that we follow the 
example of the author in his brevity, and simply dismiss 
this part of the subject which he calls the “ practical part 
of transplanting,” and turn to Part 2, which is devoted to 
the “theory of transplanting, or physiology of trees in 
reference to transplanting.” It is apparently for the pur- 
pose of recapitulating and condensing the views of various 
authors of acknowledged reputation in the several branches 
of vegetable physiology, and of expressing his own 
opinions thereon, that the author has put this book to- 
gether, all that is really directly connected with the title 
being contained, as we have before said, in the first eleven 
pages. The author, however, at the beginning of Part 2, 
candidly says: “ Before entering on physiology, I would 
say onc word to defend myself from the charge of egotism 
and plagiarism. When I mention Sir Ifumphry Davy, J 
may say that immortal names are among those who have 
written on the physiology of trees ; yet so much doubt 
and difference prevail among the authors on the subject, 
that one cannot adopt a single opinion without opposing 
many, held by minds, perhaps, as clear and comprehcn- 
sive as Sir Humphry’s. Itis, then, to save the readeu’s 
time if I Jay down as certain what men have doubted or 
controverted, or if I use the words, ‘1 think this, or ‘I 
think that, in stating other people’s opinion.” 

Space will not permit us to follow the author through 
all his reasonings; it will suffice to inention that no 
less than forty-one pages are given to the consideta- 
tion of the subject of the course of the sap, in which the 
author tilts at several well-known English and Cent- 
nental botanists whose theories ire adversc to his own. 
LindIey is the most recent authority quoted in the 
original edition, and the opinions of later writers have 
not been embodied in subscquent issues. What we 
have already said will show the character of the book. 
The style of writing may be gathered from the first 
paragraph in the chapter on the course of the sap, 
where the author says : “ Llowever much we may dispute 
on /ow the sap gets into the tree, we shall all agree that 
it does get in somchow ; and but for Dr. Lindley, { belicve 
we should all agree on the course which it then takes.” 
Further on, in connection with the theorics of the con- 
traction and expansion of the wood, caused by alternating 
heat and cold, and of the pumping action from the mo- 
tion caused by wind, Col. Greenwood writes : “ Look into 
the hot-house and the hot-bed. In these neither of these 
causes exists. Not a breath of wind cnters; nor 1s 
any alternation of heat and cold allowed. Yct in these 
the ascent of the sap is freest. And if we look out of 
doors, I should say that the sap would be a slow traveller 
if its ascent depended on wind and cold. Here, then, I 
cannot back the favourite, and have a sort of blind leaning 
for Zurgescence, or Swelling, a dark horse, certainly, and 
I am all in the dark about him myself ;” and the author 1s 
in a similar state of gloom upon other points besides. 





Practical Portrait Photography. Wy Wm. Heighway. 
(London: Piper and Carter, 1876.) 


THE author of this little book of 152 pages has endea- 
voured to “ provide simple and _ intelligible rules of work- 
ing,” as he states in his introduction, so that those who 
take up photography as an art should be helped over a 
number of difficulties certain to occur, and not always 
provided against in more ambitious works. ‘The lessons 
chiefly enforced are cleanliness and accuracy in preparing 
the requisite solutions, and method in carrying out the 
rest of the processes ; though these lessons may secm 
trite tothe regular student of science, they are no doubt 
much needed amongst photographers who are not at the 
same time practised chemists. 
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The necessary instructions are well and carefully given, 
and the author has omitted no point of importance, 
taking the reader seriatim through every detail, from 
cleaning the glass plate to finishing the paper print, 

We notice some errors in chemistry, where the author 
has given reasons for some of the processes, which we 
hope will be corrected in a future edition. R. J. F, 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice ts taken of anonymous communications.] 


On the Discovery of Paleolithic Implements of Inter- 
glacial Age 


THE opinion that palzolithic man was a post-glacial being has 
been steadily losing ground amony certain geologists whose 
studies render thcir opmions of considerable weivht. Mr. Pen- 
gelly and Prof. Ramsay have stated their conviction that the old 
stone folk may have witnessed the commencement of ylacial 
conditions, and have heen driven south by the increasing severity 
of the climate. Prof. Dawkins has expressed his belief that 
while our rude ancestors hunted the elephant, glaciers still Jin- 
gered in our mountain-valleys. Mr. Tiddeman goes further, and 
ascribes,to them an inter-clacial age, and, as it seems to me, 
proved his point by the discovery of implements and a human 
bone beneath glacial-clay in the Settle Cave. Mr. James 
Geikie boldly advanced the cpinion that @// our paleohthic im- 
plements are of inter-glacial age, and an intimate | ‘owledge of 
the placial beds and gravels of the central and easte n counties 
Jed me independently to a simedar conclusion, In making this 
Jast sucment T particularly desiie it to be understood that nv 
claim is preferred to the theory as my own, for while I was 
almost fearful of my temerity in even thinking such things, my 
fiiend Mr. Geikie had brought his great stores of knowledge to 
bear upon the point, and has made it peculiarly his own. 
Nevertheless the fact that two geologists workmy independently 
in difterent districts should arrive at simuar conelusions is no 
inean argument in our favour, The evidence upon which my 
convictions are based is piven in my ‘Geology of the Ien- 
land,” and in my ff Manufacture of Gan-flints,” &c., to be shortly 
issued by the Geological Survey, and in the forthcoming edition 
of the ‘*Great Ice Age.” 

Mr. Geikie has proved, and the work of Mr. Tiddeman, 
myself, and others, has confirmed the observations that the 
glacial epoch, instead of being an uninterrupted period of cold, 
was onc of fiuctuatine climate, there being hnown at least four ice 
ayes with intervening cold, mild, and warm epochs, The greatest 
severity of cold took place towards the eaily part of the Great 
ke Age, and the great chalky bouldet-clay which extends 
neatly to the Thames was then formed ; no subsequent ice- 
sheet having left its traces further south than Lincolnshire. 
Viavelling northwards from East Anglia we find this boul- 
der-clay running under the purple boulder-clay, and_ this 
again overlaid still further north by a yet newer glacial bed. 
These are well-known facts accepted by all geologists, but as 
the old chalky boulder-clay has unfortunately been named the 
“upper” boulder clay, it has been supposed to mark the 
cluse of the glacial epoch, wheieas it is only “upper ” so far as 
Kast Anglia is concerned, and merely marks the last glaciation 
of that arca, the more northern districts having been more than 
once glaciated since then. The Kast Anglian “upper” boulder: 
clay 1s probably as old as the Lancaslure ‘ lower” boulder- 
clay. 

in consequence of ths confusion of terms, the beds which 
overlie the chalky boulder-clay have been confidently relcpated 
to post-glacial times, whereas all that can be determined by this 
superposition is that they are “ post-boulder-clay. > From valley 
and other gravels occupying such positions, great numbers of 
palxolithic implements have been obtained, especially from the 
basins of the rivers Lark and Little Ouse. Wherever bones 
are found in these gravels they belong to what Prof. Dawkins 
calls the pleistocene, and not to the pre-historic fauna ; aud this 
mammalian fauna is continued into the estuarine pravels of the 
Fenland, which contain extinct shells, such as Cyrena flummalis, 
a shell which has often been found in gravels yielding palixo- 
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ithic, but never in beds yielding neolithic implements, As - 
Tessie, these Cyvena-hearing gravels 
travel northwards, say to I ’ ean ih ane 
are seen to underlie boulder-clay newer aI Pe € nara hed 
of East Angha# and in cave abut stul further eee ; M ; 
yielding the same pleistocene mamma gh ais “ oe av ie rf 
ations, notably in the Victoria Cave at settle. OW a : 
mind that in Kast Anglia, &c., where these heds are best deve- 
loped, there has heen no subsequent glaciation to sweep them 
bodily away, or show their age relativily to the glacial epoch, it 
seems to be a Jegitimate deduction that they are of inter-clacial age, 
when we find that to the north, wherever fragments have escaped 
destruction, they are overlaid by glacial beds. This is the con- 
clusion to which Mr. Tiddeman arrived from nu study of the 
Victoria Cave deposits and an intimate acquaintance with the 
glacial plenomena of the district, and my own work in the 
Fenland and East Anglia led me to a similar result. Mr. J. 
Geikic has, however, done more than any one to develop this 
idca, and was the first to propound it. Tle claims, then, that no 
pala olithic implement is of post-glacial date ; and when we 
reflect upon the vast changes which have occurred since pal v- 
olithic times in the physical configuration of the country, mn the 
mammalian fanna—changes which are even impressed upon the 
stable mollus s the theory appears more than probable, and the 
difficulties which surround the post-glacial hypothesis steadily 
inricie. 

Pala olithte implements, however, are not all of one ace (it 
would he strin-e indeed if they were), though ic i very difficult 
to discliminate their relative antiquity. T have been much stu k 
with the aged aspect of certain of the tude: tools as comparcd 
with seme of tie better finshed one + and with the stores in the 
gravel in which they occur, and this gave m: hopes of tracing 
such tool, to an older depe. it, a desire which has been abundantly 
fulted, and rewaikably confiams my friend Mr. J. Geikie’s bold 
surmise, 

{Tere and there alone sone of the minor valley sides around 
Brandon me preserved patches of } 1ick-eirth, which are valuable 
as affording the only worlalde clay in the aisti ct. Whenever 
the-e beds are w leaposed they are scen to und ilie the chalky 
boulder-clay. Of this there cannot be the slightest doubt, for 
the glacial bed is typically developed and not m the slehtest 
degree re-censtructed, In these beds have been so fortunate 
25 to find yalaolitine implements in two places ; and in one of 
them quantities of broken bones and a few fresh-water shells. 
The implements are of the oval type, beldly chipped, but with- 
out any of the fincr work which distinguishes the better made 
palrolithee baplements. Although it weuld be rash to lay too 
great a stress upon the characters of these implements, a is, 
neverth less, worthy of remark that they do belong to the 
crudest type. FF qually rough specimens are found in the gravels 
above the b sulder-clay and even among neolithic finds, still these 
very antique linplements certainly do seem to belong to an eailier 
stave of civilisation if we regard them as examples of the best 
wo kinanship of their makers. 

The intcvest attaching to these specimens lies in their excecd- 
ing antiquity-~an antiquity preater than can he ascribed with 
certainty to any others. J have shown this boulder-clay to 
belong to the carlier part of the ice ave, and beneath it these 
tools were found. J am not yet certain whether they belong to 
the so-called ini ldle glacial ” series of Mr. Searles Wood, jun., 
to a somewhat tewer date, or to a preceding period, for the beds 
lie directly upon the chalk. This much, however, is certain, that 
they conclusively prove man to have been a denizen of our land 
before the culmmation of the glacial epoch. 

Another point is deserving of notice. The tools are decidedly 
of palcolithic aspect—the difference between them and those 
which overlie the boulder-clay is slight in compatison with the 

ifferences between the latter and neolithic implements. Who 
shall say how long Iast Anglia was swathed in ice? Yet that 
Interval was not long enough for man to advance greatly in his 
Tren eactures, and it appears to me we have here another argu- 
seal of the glacial age of all palaolithic tools and 
he Gee i theory which relegates them to after the close of 
aravel oe It seems to bring the brick-earth tools and the 
farthec fo closer together, and withdraw them still 

As shen ds ria has stone age. 
feceacic one are examined and the survey of the 
question aad he eted, 1 hope to write moe fully upon this 
hose aca, cre only indite a few preliminary notes in the 

P *y may prove interesting to brother geologists, 


SyDNkY B, J. SKKERTCHLY 
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The Inverse Rotation of the Radiometer an Effect of 
Electricity 


IN my communication published in NATURE, vol. xiv. p. 288, I 
endeavoured to show that the direct rotation of the radiometer 
was an effect of electricity. Before attempting to explain the 
inverse rotation it will be necessary to expound briefly some new 
facts which my electroscopic researches have led me to establish. 

In o.der to ascertain the electric state of their inner surface, I 
cxposed to solar radiation glass receivers such as are used for the 
air-pump. By means of the proof plane and electroscope I 
found that this surface was electrified negatively, and even to a 
greater degree than the exterior, This excess of energy 1 attri- 
bute to the numerous reflexions from the interior. If, however, 
we hold one of these electrified receivers near the Bohnenberger 
electroscope, taking care that it does not come in contact with 
it, the electroscope at once indicates the presence of Josttive 
electricity. As both the outer and inner surfaces are negatively 
electrificd, this phenomenon must be attributed to the electricity 
developed in the interior of the glass itself by its molecular 
polarisation and feeble conductivity. ‘The following experiment 
confirms this explanation. If we 1emove from the exterior by 
means of the proof-plane a portion of the negative electricity 
and then approach, as before, the globe to the electroscope, a 
rematkable increase of positive electricity Is at once shown. The 
same results are observed in the radiometer. 

I next examined the clectric state of the exterior of the radi- 
ometer globe when placed in paitial obscurity and moistened 
with ether. There are no signs whatever of electricity as long 
as the inverse rotation continues, but as soon as the direct rota- 
{io commences — on account of the obscure radiations given forth 
by the surrounding bodics—positive electricity manifests itselfand 
rapidly increases. While in this state I exposed the radiometer 
to solar radiation, and I found that this positive electricity re- 
main, quite a long time, and that, notwithstanding the po.itive 
chage on the exterior, the direct rotation continues with its 
uenal rapidity. 

Ihe fact last-mentioned enabled me to determine, by experi- 
ment, the electric state of the inner surface of the radiometer 
globe. Only two suppositions can be made in regard to it: 
cither the electric state of the inner surface is dependent by 
means of inolecular polarisation upon the electiic state of the 
exterior, or it is independent. In the fist supposition the in- 
terion face is Clectiified po-itively when the eaterior is electrified 
negatively, and ze gersd. The sccoud supposition may be 
divided into three hypotheses, for we can admit that the interior 
is constantly, under the same circumstances, either neutral, or 
negative, or positive, fence we have in all four hypotheses, 
ad priority, Vir, — 

1. Inner surface is dependent upon clectric state of exterior, 
Inner surface is independent and neutral. 

3. Inner surface is inde; endent and nevative. 

4. Inner suiface is independent and positive. 

Now of these four hypotheses the fourth alone is verified by 
experiment. This I have established as follows :-- 

In one series of experiments 1 chaiged the exterior of the 
radiometer with positive electricity by exposing it to solar 
radiation. 

In a second series 1 charged the same surface with positive 
clectrivity by exposing it to solar radiation after moistening it 
with ether. 

Kach experiment comprised two operations, I touched a cer- 
tain number of times the exterior of the glass globe with the 
proof-plane and 1 carefully observed the electroscopic signs of the 
Bohnenberger electroscope when brought in contact with the 
proof-plane ; then I approached to the electrometer the glass 
globe which had been partially discharged by the preceding 
experiment, and [ again observed the signs given by the electro- 
scope. In the case that one of the first two hypotheses ex. 
presses the real state of the inner suiface of the radiomete: under 
the influence of radiation, on approaching the glass globe we 
should have, in buth series of experiments, clectroscopic signs of 
equal intensity for equal electric charges of the exterior surface, 
manifested by the equality of those of the proof plane. Now 
this dues not take place. In my experiments on the approach 
of the globe the electroscopic signs in the second series surpass 
in intensity those observed in the first series. These results agree 
perfectly with the fourth bypothesis, but are in open disaccord 
with the third. Any one can easily see this, with g little atten- 
tion, by considering the layers of electricity produced in the 
interior of the glass walls by molecular polarisation. The fourth 
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hypothesis is, then, the true one, and the inner surface is elec- 
trified positively. 

The explanation of both the direct and inverse rotation follows 
naturally from these facts and those communicated in my former 
note. For since the inner surface, when exposed to luminous or 
calorific radiations, is electrified positively, the direct rotation is 
a necessary consequence of the attractions and repulsions which 
this positive electricity exerts upon the free electricity of the 
vanes, ‘This rotation continues when the radiometer is sur- 
rounded by light, because a perfectly homogeneous layer_of clec- 
tricity upon the inner surface is almost impossible. 

The inverse rotation occurs in two circuinstances— 

rt, When the instrument, having been exposed to radiation 
which produces. direct rotation is allowed to cool slowly. 

2. When the radiometer at the ordinary temperature is cooled 
suddenly, for instance, by moistening it with ether. 

In the first case, the electricity which the globe acquires when 
exposed to radiation disappearing very slowly, as cxperiments 
show, an inversion of the movement can be produced by an in- 
version in the signs of the electricity of the vanes. In fact, in 
accordance with the principle of reciprocity, the emission of the 
radiations gives risc in the vanes tou a development of electricity 
equivalent and contrary to that which absorption has produced 
there. By this development of clectricity the vanes would return 
to their neutral state if the electricity produced by absorption 
had not passed im part from the vanes into the rarefied gas of 
the globe. Now this passage took place with a greater energy 
as the rotary movement of the vanes had renewed more fre- 
quently the mass of air in contact with them. lence the electric 
effect of the emission will be to chanpe the signs and to diminish 
the charge of free electricity of the vanes. 

In the second case, where the cooling ts produced by moisten. 
ing the exterior, the globe remains in ims neutial state. kor, as 
I have above remarked, during the whole time of the inverse 
rotation, the cooled surface of the globe gives no signs of clec- 
tricity. It appears that the cooliny itself is not capable of pro- 
ducing electricity, but that the passage of a radiation through the 
surface is absolutely required. In these conditions the vanes 
become charged with neyative electricity upon the dark, and 
positive upon the bright side, by reason of the emission, at the 
same time that the radiations given forth by the vanes and ab- 
sorbed by the inner surface of the glass globe electrify the latter 
positively, 

Thus the electric theory of the radiometer eaplains quite well 
the principal phenomena which have been observed up to the 
present time. I hope to make, hereafter, a study of all the 
particular movements which different observers have noted in 
the accounts of their experiments, I will only say now that 
the most remarkable of them, viz., the rotation of the radio- 
meter globe, when an obstacle is put to the rotation of the vanes, 
as discovered by Schuster, is in entue conformity with the above 
theory, while it constitutes a very serious objection to the hypo- 
thesis of mechanical impulsion by radiation. 

Josiri DELSAULX, S.J. 
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A Rudimentary Tail 


A DAY or two ago a curious and interesting abnormality came 
under my notice, which, I think, deserves mention. I was 
examining the back of a girl, aged about eight, when I saw over 
the lower part of the sacrum, in the middle line of the back, a 
small hole, that, on the first glance, seemed like the opening of 
an old sinus, I was told, however that it had been present since 
birth, and I then looked at it more carefully. It had a direction 
downwards and somewhat forwards, and consisted of a reflec- 
tion of the skin entering a more or less circular depression, about 
4 inch in diameter, and about } inch deep. Not quite 4 inch 
below its lower border could be felt the pointed extremity of the 
coccyx, which, instead of having its usual form, curved back- 
wards and rather upwards, On stretching the skin downwards, 
that portion of it entering the depression or hole was raised, 
coming out like the top part of the finger of a glove which had 
been pressed down into the lower part, and a small prominence, 
about the height of the diameter of a pea, stood up from the 
surface ; and this little sheath was found to cover and exactly fit 
the sharp end of the coccyx. The resemblance this bore to a 
rudimentary tail was sufficiently striking. 


Jersey ANDREW DUNLOP 
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The AZohan Formation on the Lancashire Coast 


IN the absence of large works on the subject, has your recent 
Waterloo correspondent secn the Survey memoir of ‘the district 
around Southport in which the phenomena of wind driftage are 
treated in a brief yet quantitative manner? The efficient way 
in which pebbles and shells —as of A/actra stultor um (with which 
the shore is so plentifully covered)—espectally when the convex 
side of a valve is presented vertically towards the direction of the 
storm winds, protect a small arca to leeward, forming a munia- 
ture crag-and-tatl arrangement, would seem to suygest that a 
solid screen offering an unbioken surface to the action of the 
wind, and at some distance from the region threatened, would be 
far more useful than the present expedients of growing marram 
grass, &c., to consolidate the dunes, or of planting lines of bare 
stakes. Practical men would easily devise a cheaply constructed 
barner of old ship-timber faced with ling or other accessble 
material, or perhaps use the sand-hills themselves when armoured 
with tabular blocks of stone mide on the spot by some such pro- 
cess as employed in the construction of the sea-walls of the Suez 
Canal. Land sold for budding plots on cxpused points ought 
surely to have some adequate defence against the devouring 
sand. WILLIAM GEE 

Manchester, Sept. 15 
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OUR ASTRONOMICAL COLUMN 


THE TOrAL SOLAR ECLIPSE OF 1885, SEPT. 8-9.— 
The foilowing elements, though approximate only, will 
suffice to give a pretty fair indication of the circumstances 
under which the totality of this eclipse will take place : 


Conjunction in R.A., 1885, Sept. 8, at gh. rS.n. 58s. G.M.T. 


a) ‘ “ 
R.A, 2 aa. cs ze 107 25 39 
Moon’s hourly motion in R.A, 34 30 
Sun's - as hea 2 15 
Moon’s declination 4 30 4, N. 
Sun's | 3 os oe 5 23 40N. 
Moon’s hourly motion in declination ... IO 5S 8. 
’ , 
sun . ” — sg 9 57>. 
Moon’s horizontal parallax... 5M 43 
Sun’s “4 es a a OY 
Moon’s true semi-diameter 16 10 
Sun's 2) 9 15 5-4 


Hence the central and total eclipse begins upon the carth 
in long. 156° 54’ E., lat. Jor 54° 5S, and ends in iong. 
75° 33. W,, lat. 74° 38’ S., and the sun is centrally eclipsed 
at apparent noon in long. 138° 39’ W., lat. 57° 4o' 5S. 

The following are also points upon the central line: — 


Long. Long J sat. 


Lat. 
41 335. 
42 39S. 


177 58 W. 
171 59 W. 


173 26 E. 40 28 S. 
175 3K. 40 34 
177 33K. 40 40 
The semi-diameter of the shadow in these Jongitudes is 

about 55’. It would therefore appear that observations 
are not likely to be made to any useful purpose, except in 
the southern part of the northern island of New Zealand, 
and here the sun will have no great elevation above the 
horizon. If we calculate from the above clements directly 
for Wellington, assuming the longitude of this place 
11h, 39m. 20s. E., and its latitude 41° 17’, we find — 


h. m. Ss. 
Partial eclipse begins Sept. 9 at 6 15 OAM. ) ai pias 
Total ,, begins » 7 42 22 at 
Total ends 9 7435 2% 5) Wi 
Partial i ends 99 855 0 ,, AER NETOn: 


And therefore the duration of totality 38 seconds only, 
with the sun at an altitude of 15°. 

Calculating similarly for one of the points upon the 
central line, some fifty miles north of Wellington, or 
long. 175° 3’ E., lat. 40° 34’, the totality is found to com- 
mence at 7h. 41m. 31S. A.M., local mean time, and to con- 
tinue Im. 545s., with the sun at an altitude of 16”. 

At Wellington the sun rises at 6h, 21m. 
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AN INTRA-MERCURIAL 
from Prof. Rudolph Wolf, 
ticulars relating te M. We 
near Miinster, on April 4, 


PLANET (?).—A second letter 
of Zurich, giving further par- 
ber's observations at Peckeloh, 
1876, was communicated by 


M. Leverrier to the Paris Academy on the rith inst. The 
sky had been cloudless up to noon, and neither spot nor 
Jacila was remarked, though the sun's disk was cxamined 
three or four times, according to M. Weber's custom, 
After noon the sky clouded until between 4” and 5", when 
it cleared in places, and the sun was visible from twenty 
to twenty-live minutes. Utilising this interval, ‘“f M. 
Weber ne vit pas defacule, quoiqu’ll eut promen¢ la lunette 
sur toute la circonférence du soleil, Tout 4 coup un 
petit disyue bien arrondi de 12 secondes d’arc se 
montra. Jl se trouvait A 311 secondes de temps du 
bord oriental, ct 4 la méme distance au nord de Pequateur 
céleste (sc). T’astronome cut le temps d’cxaminer de 
trés-prés le voisinage de la tache, et nulle part il n’apercut 
le plus imperceptible mouvement de facule, nulle part un 
nuage avoisinant. Seul le petit disque fonce se détachait 
sur le fond solaire.” 
The sky soon after clouded, and it was only at five 
o'clock on the following morning that it was possible to 
ascertain that ‘‘the phenomenon had disappeared from 
the surface of the sun.” The Pecckeloh observation was 
made at gh. 25m. P.M., mean time at Berlin. It will be 
remarked that the observation Icaves something to be 
desired as regards clearness. 
The tst, 2nd, and 3rd of next month are dates when it is 
desirable the sun’s disk should be closely examined for 
any abnormal spot. 
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THE BRITISH ASSOCTATION 


ALONG the later discussions of the meeting no doubt 
that which has excited most gencral notice was the 
debate on Viof. Barrett’s paper “ On Certain Abnormal 
Conditions of Mind.” There can be Ittle question that 
in one sense it dealt with subjects suitable for the depart- 
ment of Anthropology, and the scientific repute of Mr. 
Crookes, Mr. Wallace, Lord Rayleigh, and Prof. Barrett, 
necessitates the careful cxamination of anvthing they 
may bring forward. Dut it is doubtful whether the 
intcrests of science are best served by the introduction of 
subjects which are sure to provoke heated and unscientific 
discussion at a mixed mecting like that of the Asso- 
cittion. Jdr, McCann did not obtain very much favour 
for his ill-judged and extravagant scheme of endowed 
rescarch which he propounded. A good suggestion was 
thrown out by one of the foreign visitors at the Lord 
Provost’s spcndid banquet to the principal members of 
the Association, in favour of close union and inter-com- 
munication between the British and similar Associations 
in other countries. 
The Geneial Committee passed the following reso- 
lution relative to the proposed museum of scientific 
instruments :--“ That the Council be requested to take 
steps to urge upon her Majesty’s Government the ad- 
Visability of forming a muscum of scientific instruments 
and chemical products, as suggested in the memorial of 
June last to the Lord President of the Council.” The 
Committee also approved a recommendation that in 
Ulure the presidents-elect of the various sections be in- 
Mae confer with the general secretarics, preparatory 
- oe of the first number of the daily Yournal 
epee aan to arrange the order in which the sec- 
aia velikedrs shall be delivered. Thus members may 
Sareea Pportunity of heating more than one sectional 
mre perpgeey: is a list of the grants made at this meet- 
ific purposes ; the name prefixed is in cach 


case that of the perso 
n entitled to cz n th 
for the amount :-.. ed to call upon the treasurer 
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aEverett, Prof.—Underground Temperature ... ... ... 50 
aStokes, Prof.--Reflective Powers of Silver and other 
Substances (renewed) ee ee ee ee ee ee ° | 
Thomson, Sir William.—Measurement of the Lunar Dis- 
turbance of peso ee ae eee ww» 50 
aTait, Prof.—Thermoelectricity (renewed)... ... 1... ... 50 
aCayley, Prof.—-Publication of Tables of Elliptic Func- 
TIONS ee. cna: “Gee, Nes, “Gee, hee seeel ea ee Gk Sok “250 
aJoule, Dr.—Determination of the Mechanical Equivalent 
OF T1Gab: ch) es ous Wess 8 ee HE: Ward Lape, Sede cigs 2200 
aGlaisher, Mr. J.—I.uminous Meteors... ... ... 4.) 30 
Forbes, Prof. (¢.—Observation of Atmospheric Electricity 
in India ie wee aoe: et, Seg ae come. CES 
Chemistry. 
aAllen, Mr.—Estimation of Potash and Phosphoric Acid... 20 
Wallace, Dr. W.—Light from Coal Gas... ... 0... 20 
aClowes, Dr. F.—Action of Ethyl Biomo-Butyrate on 
Ithyl Sodaceto-acetate (renewed) su: tebe. tae Gee <5O 
aArmstrong, Prof.—Isomeric Cresols and the Law of Sub- 
stitution in the Phenol Series (renewed) ...) ... ... 10 
Hartley, Mr. W. N.—Double Compounds of Cobalt and 
Nickel ee ee ae ee ee ee ee 10 
Brown, Prof. Crum.—Quantitative Estimation of Atmo- 
spneric OVONnet ss iw dee hak, ee. Ga feet a 15 
Ilartley, W. N.- Taquid Carbonic Acid in Minerals 20 
Geology. 
ativans, Mr, J.—Kent’s Cavern Exploration 1. ee FOO 
aLubbock, Sir J., Bart. - Exploration of Victoria Cave, 
nettle ee ee ee ee ee ee ee 100 
alivans, Mr. J.-——Record of the l’rogress of Geology —.... 100 
abull, Prof.—Underground Waters in the New Red Sand- 
stone and Permian So daa, eet «awe pa FF 10 
wllerschel, Prof. —Thermal Conductivitics of Rocks 10 
aBiyce, Dr.—Karthquakes in Scotland IO 
‘Vopley,' Mr.—Sub- Wealden Iexploration 100 
LAO» 
Gamgcee, Prof.-—Physiological Action fof Ortho-, Pyro-, 
and Metaphosphoric Acids. gat G2. Cae Soest asa. TES 
Hooker, Jor.--Report on the Family of the Jptero- 
Carpe “aes 2“ s baa 75 eee a 20 
aStainton, Mr. -Record of Zoological Literature .. 100 
alfuxley, Prof.—Table at the Zoological Station at 
Naples —. aude canc, Pe eee e aoe 75 
aLane box, Col.—Iaploration of Ancient Earthworks 
(renewed) , Boi. ce” te bat ate OG 
Lane lox, Col.—Instructions for the Use of ‘Travellers... 25 
Slatistes and Loonomitc Sc nee. 
akarr, Dr.—Anthropometric Committce (partly renewed), 100 
allubbard, Right ion. J. G. Common Measure of Value 
in Direct ‘Taxation ... «ae FO 
Mechanics, 
aFroude, Mr. W.— Instruments for Measuring the Speed 
of Ships (partly renewed) adie. * owiags’ caieee- SSies ORO 
Thomson, Sir William — Secular Jtaperiments on the 
Klasticity of Wires ... See Wey he kaa, 100 
41,620 


a Keappointed., 


At the concluding general mecting Mr. Griffith read 
the list of grants, and stated that 2,731 tickets had been 


sold, producing 2,983/, 


In detail, there had been prescnt 


211 old hfe members, 31 new life members, 318 old an- 
nual members, 208 new annual members, 1,243 asso- 


ciates, 6y6 ladies, and 24 foreign members, 


Sir John 


Hawkshaw moved a general vote of thanks to the local 


authorities and officials, especially mentionin 
vost Bain, Sir James Watson, Mr, Grahame, 
and Mr. J. R. Napicr. 


and his power of unlimited work, were most remar 


Lord Pro- 
r. Blackie, 
He said that the Lord Provost's 
kindness and geniality of Srepealions his intelligence, 

ble. 


Capt. Galton, in seconding the motion, said he had never 
come in contact with a more energetic locai” committee. 
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The hospital ty displrycd at some of the cy ursions wis 
magnificent, and thc foreign visitors had bern most 
cordially tecetved Prof Stokes, of Cambridge, proposed 
thanks to the University of Glasgow for the very grcit 
accommodation it had afforded to the Association ; the 
motion was seconded by Dr Carpcnter, Su Wilham 
Thomson proposed the vote of thanks to the President 
He thought Dr. Andrews’s presidency would be be- 
neficial to the Association im miny ways In_ his 
address there were many things the scious and 
permanent considerition of which would piove most 
beneficial to the prozress of science and of higher cduct 
tion inthe country) Dr. Allcn ‘Thomson, the l’rcsident- 
Designate for 1877, seconded the motion Ji Ai dicws, 
In responding, «apres ed his grutific ution wt the cre ntitic 
character of the mectin,, which he thought, would bear 
compirison with any othe: All the secuons had been 
above the averige, ind im Sceuon A nuincious papers of 
no ordiniury importance wer reid Hewftred especially 
toa paper by Dr Kei of Gliszow, who had followed up 
one of the most difficult researches of JT ariday, and hid 
presented a papcr of great oi inality ind extreme value 
‘Lheie had been hittle that wis scnsitiontl m the pro 
(cedings, but he belrevcd even the public ut Jarre would 
preatly prefer trac scientific work to ¢.c'tement 

This mectine his becn notable for the attendance of 
cight ex prcsidents, viz, Prof Stokes, Dr Ciurpent 1, Sir 
Willum ‘Thomson, Prof A W Williumson, Str John 
Hawkshiw, Dr. Hooker, D1 Tloyd, and the Dulce of 


Argyll 
REPORTS 


Kieportcl th Comnntt far sist Typo imut 
ness of Ohn? fa, drawneap ty tr ft Clerk Mawel) Th 
stitcement of Ohmslivs: that fora~condut rea ot ment te 
the electromotive for ¢ d prop orttonal to the cument produce 1 

Tf we divide the numeue ul viluc of the clectromotive force Ly 
the numeric ul value of the current the quote nt as Tetin das the 
resistance of the c ndnctor md Obm law 1 seats that the re 
sistinee, us thus defined, does not vay with the s1 oa thof the 
cuncnt The difficulty of testine thr Tiwoarscs fi in the fit 
that the cun¢nt ecncrates heats md altars the temperrt uc of the 
conductor so that itis cxtremely diticult to ensure that the con 
ductor 1s at the swme tcmperiture when currents ¢f differnt 
Strength are passed through it 

Since the resist nce of a contuctor 1. the same in whichever 
direction the eutrcent prsses through it, the resistance, if ut ts not 
const int, must depend up m even powers of the intensity of the 
current through cach element of the conduct Hence if we 
Can cause a cintcnt to prss m succession throu hb two conductors 
of different sections the devintions fiom Ohms liw wall be 
preate: m the conductor of smaller section, ind if the acsist ces 
of the conductors are cquil for small currents they wil be no 
longer cqudu for lirge curicnts 

The first method which occurred to the Committee wis to 
prepare a set of five resistance coils, of uch a kind thit thea 
resistance could be very wcmately mersurced = Ma Hockia, who 
his hid preat experience in me wsuring resist inces, suggested 
30 ohms as a convement magn tude of the resistance to be 
measurcd = ‘Lhe five coils, and two others to comy Icte the bride c, 
were theicfore constinctcd, cach of 30 chms, by Mes is Wouden, 
Muirhead, and Clark and v wis found that 1 difference of one 
in fom millions m the ritto of the resistance of two such coils 
could be detectcd 

According to Ohm’s Iiw, the resistance of a system consisting 
of four equal resistances jomed im two series of two, should he | 
equal to that of any one of the col, The current in the single 
coil 1g, however, of double the intensity of the currcnt in any one 
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coils when compared in pans with the same current are found to 
have equal resistances, the resistance of the four cuils combined 
wvusu uv longer be equal to that of a single coil. 

A system of meicury cups wis arranged so that when the 
system of five coils was placed with its electrodes in the cups, 
any one of the coils might be compared with the other four 
combined two and two | 

After this comparison had been made, the system of five coils 
was moved @orward a fifth of a revolution, so as to compare the 
second coil with a combination of the other four, and so on. 
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Ih ep intrsy weau tL mtict Nua Pubs i ny 
by Mr G Chrysti, BA, Jcllow of Corpus Chiistr © olleve 
who has prepued are) rt on the experiments and their results, 

AA very Smull apprrcot devia v1 fio n Ohm’s liw was observed 
but 15 this icsult was not confirme] by the mu h more searching 
method ot cxp riment afters i 5 vio ted, it must be resided 
as the result of some neg ianity in ta conducting power of the 
connec 10ns 

The def ct of this method of expormmcen! 1s thatat 1s impossible 
to piss t cttient of great riten ity throtjh tv com tuctor wi hout 
he ving it so rapidly, that thercisn> time tom ho ane ervation 
before its rest tane Fas b cn con dia bly incr 2 ed by the rise 
of tomy creature 

A second methol was therefne ado; ted in which the re it- 
ance wis com acl by mews ol tre neu dwet curcnts, wach 
were pr ¢ 1 alterietely th oughthe wae many times1. secon } 
Inc watue to b compuctl we th cof avery fiw and 
hort wre tichos dain a lus tib, tt lone thick wie of 
nouly the samen a tance Wherthe tac current wis passe | 
thiowsh both wires, wsainton ty asain oy trows eater in the 
thin wie than im the thick vio, so tnt to devivtion, if any, 
from Ohms liw, woul bbe much ,rcuter im the thra woe thin in 
th thick one 

Hence afthese two wires ae conaiea wih two cquil lire 
reistiucc wn Wh ft oon sha th comation of ¢ pubriaim 
forthe alyenoa tea will b Uff reut for woal curtents ant for 
tron oon butsinc asion cur on hous the fine wie much 
m cthur¢h thr kh wae, the liw oo Ohm cout? nt be te ted 
Py mye lnuvol iyeton, test with owe kh Ciment and then 
weho vstio one, on befor the jalveion ta coull give an 
wii wuion the thnwne wo Flt hewed to ura known cxtent 
Int ccxpe iment, therefre thew Toure stron cunent were 
pivde to alternate thaty anlooom triacs iwty tim sain avs cord, 
ythat the t mper tc of th wir coaubla  enst ly alter dim nz 


the mtas TT) two mone cua ut in’ the next 

With oo Iwumoneterwr boas lt b regu biam, th naif 
Oh us baw ts trac, thi tim be boom or cum type ce tho h 
th oilsa omt: rv tether fion t thon Curent a he 
veuocn Patal Ohara tava ae tet he ypar nt equa 
broaw oobthe ab ur ameter nn dt must a ¢ frou v stuce \ 
of Utanat ouncnt through sts co, th Gr Thor ol nN 
wh ntue stros cua nti towing, tal nth op oi du cio 
When the weak cunr uta flo sin Pov ostatrawhoth this); 
the cw wel ve onty toreve 9 the dae toa of th weal ou 


rent Elias will cause the dauive T cutrents thioush th ¢ alvan) 
inctar conto fow bothinthe sume lncet on, ndthe al anometa 
will be defl cted af Ohims div as not tru 

Vii Chrystubasdiiwn up wiepotot hh second expan ne 
gluing an account cf the mole an viich the vir ous tifficul ws 
Were tumountel Cmrentswocemployed which wir som ti ies 
s>oporeltul as toheud the fin we to retne s but thou h the 
dith ulty of obtaming vstetly wtrou of the wpparitus was mun 
grevcr with these inten © curren , meevile me of vu devi tion 
fem Ohms lw was obtiuned t tim every experiment in whch 
the iction was sterly, the aversal of the wovk re cunent pave no 
reull Tbe m thods of cstumiin, the ibsolute value of the 
currents ve describe Lin the rep ot 

A third form of caperment, in which an intuction col was 
employed, 1s uso described, Lut thou h this expeament fel to 
some very interesting results the see ud cexpermment ives the 
most ci ching test of the weurny of Ohms law 

Mi Chrystal hi put Ins result in the followms: form —If a 
coninctor of iron, plitinum or Genin silver of cae squarc 
centimetic in section hw ad istan cof one olin for infiottely 
sindll currents its resistunce when iaied on by an Jectiom otive 
force of one volt (provide 1 its t mperature is hep the same) 1s 
not altered by so much as the mibonth of a milho ith put 

It 1s scldom, if ever, that so scarching a test his buen “pplicd 
to a liw which wis onginmilly establisncd by capement, and 
which must still be considered 2 purely cmprical daa, as at has 
not hitherto ben deduced fiom the tun }incntil principles of 
dynamics But the mode in which it lis b ine this test not 
only warants our entire rehance on its accuricy within the limits 
of ordinary experiment il work, but encourrses us to belicve that 
the simplicity of an empirical law may sume umes be an argument 
for its exactness, even when we are not able to show that the law 
1s a consequence of elementary dynamical principles. 


Abstract of the Twelfth Report of the Committee for Lx- 
ploring Kent's Cavern, Devonshirn, Read at Glasgow, Sep- 


| tember 8.—The Eleventh Report, presented by the Committee 
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to the Asseciation, during the meeting at Dristol im 1875, 
brought up the narrative of the exploration to the end of July of 
that year. From that date the work has been carried on unin- 
terruptedly in all respects as in previous years ; and it is intended 
in the present report to cescribe the researches made during the 
thirteen months ending Aug. 31 of the present year. 

The superintendents have had the pleasure, as in former years, 
of conduc'ing a large number of persons into the cavern, of 
explaining to them on the spot the mode of working, and de- 
scribing the facts which have been discovered, as well as of 
setting forth their bearing on pal.wontology and anthropology. 
The cavern has also been visited by numetous persons, who have 
been conducted by the ‘‘ Guide,” /e. the foreman of the work, 
under arrangements Jaid down by the superintendents, 

The Grrat Oren. — Your Committee stated last year, that on 
July 27, 1875, they began the exploration of the small passage 
known as '©The Great Oven,” which connects with one another 
The Cave of Inscriptions” and ‘* The Bear’s Den” — the two 
remotest chambers of the cavern. The Great Oven may be said 
tu consist of three 1eaches—the eastern, central, and western, 
The western reach—the only one which has been expiored— 
extends tortuously from its commencement in the south-west 
corner of the Cave of Inscriptions, for a distance of 55 feet, 
where itis succeeded by the central reach, At its mouth it ts 
S feet high, from the limestone roof to the bottom of the usual 
4-feet excavations made by the Commiuttec. Its width ts com- 
monly about 4 feet, but at one point it contracts to 3 feet, and at 
anoth reapands to 7 feet. ‘Throughout its entne length the roof 
and walls have the aspect of a well-worn water-course. 

There was no continuous floor of stalagmitc, though here and 
there portions of such a floor, perhaps never continuous, adhered 
to and projected from the walls 3 and pieces of stalaumute, as well 
as detached ‘paps of the same materal occured in the deposit 
below. ‘There was no reason to sesjose that earlier explorets 
had ever worked in this branch of the cavern. 

The deposits were a thin layer of fcave-carth,” lying imme- 
diately on ‘Sbreccia,” without any intermediate crystalline 
stalapmite such as occurs in typical sections, At the cntrance, 
and up to 34 feet fiom it, the usnal 4-fect sections failed to reach 
the bottom of the breccia, so that its depthis undetermined ; but 
at the point just mentioned, the limestone Noor was found at a 
depth of 3°5 fect below the upper surface of the cave-eaith, and 
thence to the mcr end of the reach the floor wa. found every- 
where at a depth of hom 2 to 4 fect, thus displaying a cun- 
tinuous limest ne floor for a length of 24 cet, and giving a pretty 
uniform heisht of $°5 feet to this portion of the reach. The 
upper surface of the cave-earth ascended from the mouth to the 
Inuer end of the reach, at a mean gradient of about 1in 7, whilst 
the limestone Hoot was inclined in the same direction at a some- 
what higher gradient. 

The total number of © finds” in this part of the Great Oven 
was 50. The remains yielded by the cave-earth included 2 
teeth of hy.wna, 6 of bear, 10 of ox, 1 plate of a small molar 
of mammoth, several bones and pieces of bone, including an 
astragalous of horse, a few coprolites of hy.ena, a portion of a 
flint flake, and a flint chip. 

The flake (No. 0672) is of a pretty uniform cream colour, 
almost a parallelogram in outline, 1-4 inch long, ‘7 inch bread, 
abruptly truncated at cach end—one of which retains the original 
suiface of the nodule from which it was struck - and 3 inches in 
greatest thickness. The inner surface is slightly concave, whilst 
the outer is very convex, and consists of three planes or facets, 
the central one commencing near the but end, whilst those on 
each side of it extend the entire lenyth of the flake. Its ridges, 
and, excepting a very few small notches, its lateral edges are 
quite sharp, and show that it can have had little or no wear ani 
tear in any way, and that in all probability it reached the spot in 
Which it was found, not by the transporting action of water, but 
; be Uman agency. It was met with less than a foot below the 

ace of the cave-earth, 40 feet from the mouth of the Great 
Oven, on Qet, 135 7 

'¢ Specimens yiclded by the breccia were ten teeth of bear 
and a few bones, none of which call for special description 

The exploration of th 4 feat Ove 
completed <a. ie of the western reach of the Great Oven was 
spentan ik ctober 27, 1875, three months having been 
Lavyrintn yrint 4.—-The existence of the chamber termed “‘ The 

: was probably known to but few persons when Mr. 
MacEnery commenced his r hecan- th in 18 
what appearcd tu be ap esearcnes in the Cavern in 1525, as 
nearly Blac ae wo entrances must have then been so 

y v reduce them to the size of mere pigeon-holes, 
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Thes2 entrances are respectively ab out 190 an T 290 feet from the 
mouth of what is called ‘* The Long Arcade,” from which the 
nearest external entrance of the cavern is about ninety feet 
farther. The name of Layo cad was given to the branch of the 
cavern now under notice on account of the difficulty which, 
without a guide, visitors experienced in threading their way 
be.ween the numerous masses of fallen limestone and the large 
bosses of stalagmite which occupied its floor. ‘There was,” 
says Mr. MacEnery, ‘a tradition of the loss of life here by a 
young man wh» venture} to explore it without a guide. It is 
ceriain that two gentlemen, who lost their light and way, spent 
a night of horror here, Dreading to advance for fear of falling 
into the pits, they remained immovable until their friends came 
to their relief”? 

The Labyrinth extends from the Long Arcade, in a south- 
easterly direction, for about forty-six feet, throwing off three nar- 
row branches at and near its inner end. Of these the cential one, 
opening out uf the south-ewtern corner, and which it is proposed 
to call ‘* Matthews’s Passave,” after one of the workmen, Icads 
info The Bear’s Den. 

The walls and roof of the Labyrinth, though by no means 
without traces of the erosive action of flowing water, are in most 
places extremely rugged, and suggest, by thei: fretted aspect, that 
even the last of the numerous blocks of limestone encumbering 
the floor must have fallen a Jong time ago. 

It is separated fiom the Long Arcade by a massive curtain of 
limestone depending from the roof to the depth of nine feet, 
acruss a space about erhteen fect wide, being, so to speak, 
shilitly looped up at each end to form two small entrances. 

Ma. Maclinery had conducted some diygings in the Labyrinth, 
and had carued them toa depth of at least three feet at one of 
the entrances, so that, by assuming a stoopin posture, ingness 
and epress became possible. In all other parts of the chamber 
bis work was much less deep. 

Omit-ing the large blocks of limestone, the deposits were :-- 

First, ob uppermost, a tloor of granular stalagmite, from which 
arose several large bosses also of stalagmite, one of which 
was cleven feet high above the floor, whulst its base occupied a 
cuculat space fully fifteen feet in mean diameter, 

Second, a layer of cave-eaith, rarely amounting: to more than 
a foot in depth, and sometimes to not more than a few inches, 
whilst it occasionally reached as much as two feet. 

Third, though it may be doubled whether there was a floor of 
the more ancient, the crystalline, stalaginite in the Labyrinth, the 
lower, and by far the greater pare ol the bosses mentioned above 
was of that vaniety, and was covered with a comparatively thin 
envelope of the granular kind, without any mechanical deposit 
between them, 

Fourth, the breecia, or, so faras is known, the most ancient 
depo ttin the cavern, lay ammediately bencath the cave-earth, from 
which there was nothing to separate it, and catended to a depth 
exeecdiny that to which the excavations were carried, 

In order to achieve the thorough exploration of the Labyrinth, 
it was necessary to break up all the bosses of stalagmite, with 
the exception of the Luyest of them, of which a portion has 
been left intact, it being believed that it shows strikingly the 
ulter inadequacy of the data derived from a fess to solve the 
problem of the amount of time represented by a oor, and vice 
ce) be 

The upper surface of the cave-carth rose from the mouth of 
the LaLyrinth to its innermost extremity ata mican gradient of 
about I in 17. 

The total number of “finds” in this branch of the cavern 
was 135, and the specimens they included were as follow :— 

Lying on the Surface, —Three portions of ribs and two other 
bonc,, the twu latter having been cut with a sharp tool, perhaps 
by an eaisting butcher, and one bone of bat. 

Tn the Granular Stalagmite.—t tooth of lion. 

Zn the Cave-carth,-~32 teeth of hyaena, 7 of bear, 6 of fox, 
3 0f horse, 2 of rhinocerus, 3 plates of a molar of a young mgin- 
mnuth, 1 of lion, 1 of ox, and 1 of sheep (of doubtful position) ; 
several bones and portions of bone, including a tarsus of bird, 
and two pieces of bune apparently charred ; £ coprolite, and 1 
small chip of flint. 

Ln the Crystalline Stalagmite.—O teeth of bear, of which 5 
were in one and the same jaw. 

In the Breccsa,—215 tecth of bear, and a considerable num- 
ber of bones, of whicn many are good specimens. 

The exploration of the Labyrinth was commenced on October 

@ 
See Trans. Devon. Assoc.,” vol. iii., p. 238. 
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28, 1875, and completed on July 10, 1876, upwards of eight 
months having hcen spent on it 

Matther’ Passaye Waving fimshed thar rescarches m the 
Tabynnth, the Committee proceeded at once to explore the 
small brinch Icading fiom it to the Bear’s Den, and terme], as 
already stated, Matthews’s Passage, thus Ieaving the two other 
and a qjaccnt) mall ramifications to be undertaken on some future 
cccasion Jo this course they werc tempted mainly by the 
we uth of osscous remains which, from Mr MacQMnery’s descrip- 
tion, they arc likcly to find in the Bear » Den 

Matchews’s Passage consistsof tworeaches The first cxtends 
for about 14 fect towards the south cat, where the second turns 
shuply toward east north-cast, and, after 1 somewh it tortuous 
cour ¢ of avbout 15 fect, enters the Bear’s Den Thar huyht 1s 
from 9 to 10 feet almost cvcrywhere, meastiins, 1. usuiul, from 
the bottem of the cvxcavaticn, which nowhcre reacbos the lime- 
stone floor, and they vay from 35 to 7 fect im width The 
Wuls end roof, the latter especially, bear evident traces of the 
aosive action of a flowing stream, «icceeded by the corrosion 
du, no doubt, to acidulited weter, 1s the surfaces we much 
fictted. 

Theac were but canty tirces of a staligmitic floor in the 
first reach, in which, however, the cular explorers had here 
and thee broken ground, but throughout the cotue lene th of 
the second rexh a floor extended ficm wall to wall, vayin 
fem 10O to 24 tches in thicl nes 

Ide me Pan cal deposits in the fir t reach were the usa 
thin dayer ch cave ewh above, und the breccia of unknown 
depth | yew but im the sccond reich the space bencath the 

tahizr te floor we mawnly occupie | with luge Tose ni ses 
cf diane t no os mecf which required to Te Dlisted more thin 
once inorder to remove them Phe Space Tetween them were 
filled with cive carth or orecer with comp uitively few spect 
mons of any kis | 

Theuppar irface of the cave cuth was almost poaectly hon 
vontilin the first aeach , but in the second it ro c towards the 
Pears Den at ae tient of about rin 7 

Mitthes Ss Passage yr dded ov tetal of 4y finds,” inclu ling 
spccunon which may be thus distubuted 

In the Crecvt? 20 teeth of hyinay 2 of Dear, 1 of an 
imoiituc mammoth, @ cf fox, and iv considerable number of 


bone mins of them being Proken ind a few of them poaiwe 1 
fn t? fe oar Yoo teeth of bou, wd a Jarge number cf 
hones Elbe uihe t finds” were met with ini sniall recess at 


the junctu pn of the two reaches, where the tecth and tones were 
huddled cc ntusedly togetha, supyestin, that a rush of watar hid 
prob ably caricd them to the spot they occupied 

No trace of min wis detected m any part of the 1] wsige, the 
explo wicn of which wis completed on August 41, 1876, having 
occupied vbout seven weeks 

In looking over the werk wcomplished since the J leventh 
Kkeport was picsented in 175, the following noteworthy ficts 
present themselves — 

1 In theu Lieventh Kcport, the Committce sketched the dis: 
tribution, in the cavern, of the remains of the mammals which 
charactense the cave earth = Of this sketch, the following is 1 
brief summary —The hy ona had been met with wherever the 
eve carth was found, the hare hid not been detected anywhere 
in the western division of the cavern—that most remote from the 
exturnul entrances, the badger, wolf, and ox had not been 
found beyond “ The Charcoal Cave ,” and relics of horse, rhi- 
noceios, deer, fox, clephant, and hon had not appe wed beyond 
“The Long Arcade ’ 

It 1s now necessary to say that remains of ox, horse, thino- 
cerus, for, elephant, and hon have all been found &1ed the 
long Aicade, nm one or more of the three branches of the 
cavern explored since the Bustol meeting In all othe: pwr 
ticulats the distribution remams at present as shetched in 1875 

2 No tooth, oi, so far a» ts at picsent known, other trace 0. 
due nur vers sooo ane DEEN Met with since the last Report 
was drawn 
manunal which the Committee have detected during the con- 
tinuous Iibour of almost twelve years, 1s the solituy imcisor 
found July 29, 1872, a fact well calculated to impress onc with 
the unsatisfactory nature of merely negative evidence It cannot 
be doubted that hid this comparatively small specimen been 
overlooked, those prlxontologists who were sceptical respecting 
the occuncnce of Machairodus in Kent’s Hole, would hive 
belicved pheir scepticism to be strongly confirmed by the labours 


of the Commuttec, whilst the number of sceptics would have been 
greatly increased, 
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In shoit, the only evidence of the presence of this | 


3 As already statcd, the Comimittee spent upwards of ten 
consecutive months, in 1875 76, in eaploring the Labyiimth and 
Matthews’: Passage , yet, during all this time, and in thecce tuo 
im} ortant branches of the civern, they foun! no trace wi atever 
of prclustorie min Ta] thev, or ice ivinz thar appor tment 
from the Ty stish As ocrition 11 1864, commenced thar rcs arches 
m eith roof the branches just nuned ind such a course was b 
10 means without ws advcre ous cil of begun + at thl 
external mouth of the civean and procceding therce steadily 
through the uccessive chamlc 5 ul gailleues, there cau be hitue 
or no doubt that Kents Hole would have been pronounced 
utterly desthute of any evil uce on the guesion of human 
antiquity, and but poouy fumtehb d with scmams of cxtinct 
mammilia dhe work woul pi billy hive becn closed vith 
out goin,, further, to the crent > cf anthropology and yu con 


tology, as well as of pop ulu education in these important 
branches of science 


S uth heporlon fut u wm S tute, by Dr James 
Pivee, Fis S The pout your wis a yenol of comp native 
yuic concen Scotland Dr Layee de nled the urang:e ments 
mide f rrecomdins future shod om the Commie dis nct The 
€ mmiuttcercceemincnde Lthe at cloomof ser m 11 t 1s at Ardach, 


Dunblinc, and bridge of Allin, vy here very distin t disturbances 
were felt in 187, 


S tlh y thief the © neutle on buts sy und Waite pth 
AN A tantd rman? aitrwn fiulint by 1 dclane, 
}GS The Committees um pracy have Toon continue I dat 
year, patuculirly with reCrene to Tova od, To akerdeal 
\N tingham, and Liimingham — Informition lias io been pros 
miscd from Stuffordshiae Lhe Committee hop to complete 
thar Titcur Pefere nest me tar of the A ouat on 

Stati ti wore given by Mi de hkance a ouduy th amount 
of water cbtume tfromwellsat Piverpod], Coventry, Birminghin, 
Poamimeton Nettngbam, bakeuhewl, Warn ton, and Sl 
pot Itwao mentioned thatat Liverpool the |} vel of the wit 1 
in the public wells as gradnatly beau Lowered 


At }anowin barnes vl ef read, 21% tdecq  tiud, 
ut the depth ef ayo fect vspam viich a ow oytell 1, §c3 
gallons duly, wdare t2 feet aboethe wore in th case, 


ashal be n pre heted by Vi Aveline, cv nen croft tae Cem 
mittcc, the Porno on rocks were found die dy cov ilyine th 
Millst ne Gait, andat was thus proved th ttl © ub Mb ures 
lying to the noth are not contmuus Toc th th lemmiu 
Anotha impertint cucumstince diseovercd | thas bore wo the 
existence of petroleum in the Millstone Gi t 

The Nev Ket Sands one being praous ind ferru mou, ha 
becn found to filter the water and oxidise the oi inte malt 1 
contamed init) = Witear fiom wells in the New Kel, even when 
not artificially filtered, ranks lagh amoul drinking waters for 
pity and wholesomencss, contunmyg littl siaime ud hardly 
any creuic mite 

Ialang an wai ge rainfall of jo inches yo) annum, and 1 unt 
wg thit only 10 inches percolate int the rocl, the supply of 
watcr stored up by the farmian and New kel formations was 
estimited by the Committe to um wit to 1yo Seo, co gallons 
per squuc mic [his rite weuld ow, fa the 10 000 « jure 
miles covered by the formes 15 1,405 ¢¢0,000,000 kaon 
Only a very small proporti 1 uf this amcunt 15 made availible 
for the supply of cities and tewns 


Acpotin lore bigshtle pant fud/s 1, byMnWw s 
Mitchell 


SICTION B~CitrwMicAL Scupnct 


In Section B the amount of work done during the n ccting w ts 
vay considerable, and the quahty of thew howa farly good 
On Thursday a considertble number cf nctibers attended to 
listen to the presidcnt’s addres, which has ]con already reported 
‘Lhe papers 1ead on that diy were nut cf ny great interest 

Mi Patt: on Muir give in acccunt of § me prelimmary invcs- 
tizitions upon J tuaated Ol cf Sr, Mr A R Newlands 
read a piper calling attention to vuius relations which exist 
among the atonuc weights of the Tloment, Lhe greater part of 
the matter contained in this yaar hs been, wt various times, 
already made publu by Mr Newlands Ina paper by Mr J J 
Coleman upon f Aca Comeuseay, A chine for the Ltgitfac wn 


cf Gases by comb md Cold ara fie ue, attention was drawn to 4 4 


certain dynamical cuestiors relat, to the t est method of obtain 
ing cold from ccmpreseed £15 so as to utili e the cold yro uced 
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Coleman’s paper could not well be underst od 


“+hout the sketch which accompanied it. A lengthy paper by 
M OW. Raincay followed, upon /icolixe. The author described 
many new salts of picoline, especially those formed by the action 
of the halogens, which he showed might be classed as— 


1. Picoline + 2 atoms of halogen. 
2, Picohne + 1 molecule of haloid acid. 
3. Picoline + 1 molecule of haloid acid + 2 atoms of halogen. 


By the action of chlorine on picoline an oily body may be ate 
produced, from which, by the addition of water, a solid is oL- 
taincd, which is probably a hypochlorite derivative, Various 
other salts of picolme were described. The author thought that 
discussions concerning the constitutional formula of picoline were 
as yel premature ; lus investigations, however, appear to show 
that this bac is net a mirile nor carbamine, and that it does not 
contam the methyl group. On oxidation it ye" 

tid. ne dicaibonic acid. 
py last paper rad was by Mr. J. Stoddard, Ov the fine 
Desa cam, ross. Vt was of purely technical interest. 

On Fiuiday the Section had its hands full of sewage, the result, 
ay might have been anticipated, beimg unsatisfactory. ‘TI he 
papas read on the sewage question were :—Aeforl of Cont. 
mith 3 Earperunental Rescarchis on the Chemteal Treatnnt 
ef Lown Lacsta, by Mr. J. Coleman; and Sewave Luit- 
jration and Ctlsation, by Mr. J. Vanks. The committee's 
report. was confined to operations conducted at Romford 
Farm ou inigation., During the time of experiment jt ap- 
peared that the mtiogen retained by the crops amounted to 
30°34 par cent. of that received in the sewage ; the yield of rye 
gias was good. The committee did not ask meanwhile to be 
reappomted, Mi, Coleman acvocated the use of charcoal, 
Jarge quantities of which might be obtained in the form of the 
revidue removed from the retests m the distillation of shale oul. 
Mi Banks vecommended filration through large beds of wood 
or peat charcoal, placed in wie cages, with subsequent ac ration 
by exposing the sewace in the form of a thin cascade, to the 
action of the atmosphere. Tn the discussion it was admitted 
that the oparations at Romford were carried on at a loss ; Mai. 
Allen congratulated the advocates of irrigation on their achnow- 
lecement of this fact, saying that the sooner they got rid of the 
Wea ol making this matter pay, the better, Di. Fergus traced 
all the woes o° humanity to the water system now in vogue in 
larpe towns; Mr. Spence believed in precipitation, while D1. 
Guburt manfully upheld inagation and filtration. 

As usual, when dealing wreh sewage, everyone held by his 
OWN opunon, and no two people agiced ays to what was to be 
done. 

In Mr. Allen’s report of the work of the committce appointed to 
investigate the accuracy of the various methods adopted for analys- 
ing “Commercial Phosphates and Pot ish Salts,” the latter part 
of the problem was alone dealt with. The committee approved 
of Tatlod’s method somewhat modified ; that is, they thought 
that soda salts are best removed by washing with a strong solu- 
tion of platinic chloride, followed by washing with alcohol ; but 
they recommended that in the presence of much sulphates, the 
method should be modified by getting rid of the greater pait of 
such sulphates by means of barium chloride before adding pla- 
tinic chlurde, Mri. Allen, who read the report, personally did 
not approve of the plan of adding sodium chloride in order to 
convert the potassium sulphate into chloride, because in the pre- 
sence of large quantities of soda salts he always found the results 
come out rather: low ; washing with platinic chloride appearing 
under these circumstances to remove, along with the soda salts, 
a portion of potassium salt likewise. 

Ina shot paper On the Physiological chition of Pyiove Mila- 
and Oitho-Phos{feru steids, Ur. Gamgee, FLRS., showed 
that while the ortho acid is physiologically inert, the pyro acid 
18 Vc1y poisonous, and the meta acid is intermediate in its action. 

\ paper by Mr. I’. H. T. Allan, Ona Safe and Rapid Lvapo- 

vatiny Pan, concluded the day’s procecdings. 
on oney morning the Section was summoned to hear 
* ‘Aorpe’s Reporl on the Specific Volumes of Liguids, but 


ae to the absence of the author the paper was taken as 


The 


in capansion. Mr, 
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continuation of their labours. 

F A eae of papers were then read. Dr, Emerson Reynolds 
escribed €xperiments on the specific heat of beryllium, which 

went to prove that the atomic weight of that metal is 9°2 ; the 
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atomic heat deduced from Dr. Reynolds’s experiments being, un 
this assumption, equal to 5‘91. Incidentally Dr. Reynolds 
showed that the modification of Bunsen's calorimeter used by 
him might be employed in class expeiiments, and the accuracy of 
the law of Dulong and Petit in certain instances thereby demun- 
stiated to students. 

Mr. Johnstone Stoney, F.R.S., amused and interested the 
Section by a number of drawings of tetrahedra, octahedra, 
&c., on to which he dexterously stuck representations of oxygen 
atoms, chlorine atoms, and 80 on. [lis general endeavour 
seeined to be to convince his auditors that in most biste salts 
oxygen is divalent, being in direct combination with the acidify- 
inp constituent of the molecule, but that when oxygen is not so 
directly related to this constituent in basic salts, it is tetravalent. 

Dr. Macvicar, of Moffat, brought forward some ol his peculiar 
views as to the constitution of matier, ina paper entitled On he 
Possible Genesis of the Chemical Licments out of a lomogenous 
Comn Gavor Common Tapour of Matter, 

Mr. I. IT. Biges desertbed a new form of voltaic battery. 
The positive pole consists of a perforated carbon plate, which 
divides the jar into two divisions ; the perforations are closed by 
means of carthenwae plugs. The negative pole consists of a 
vine plate. Ddute sulphuric acid is poured into the zinc com- 
partment, and a good oxidismpe agent into the other. ‘The 
current is intense, and the result a good constant battery. 

The presivent deseribed a few new deuvauons of anthracene, 
remarkable for them instability. Mr. J. T. Brown commiun- 
cated a note On .Lathiacene lestine. 

A moatheation of the sodium sulphide process for the mannu- 
facture of soda ash was descithed by Mr, W. Welden, under the 
title of ef ams ef Suppresine kali Waste. he sodic sul- 
phate and carbonaceous matter are separately heated, and then 
brought into contact in a furnace lined with carbon. The 
sulphurettcd hydrogen evolved in the conversion of the suidic 
sulphide into carbonate 1s conducted into water containing very 
finely divided oxide of iron or of manganese ; the metallic sul. 
phide so produced is subjected to the action of air, whereby 
sulphur is thiown down ; fresh quantives of sulphuretted hydro. 
gen are then passed in, aeration is again carned out, and 90 on 
until about $5 per cent. of sulphur to 1§ per cent. of metallic 
oxide is present. This mtiature is dred, and used in the manu- 
facture of sulphuric acid. 

Dr. C. R.A. Dupht gave a description of soine new deriva- 
fives of cotarnine, and Mr. Kingzett described briefly his lites 
researches on the Qiedation of Zor fenes: he stated that the 
Tiquial obtained by the oxidation of turpentine was possessed of 
marked antiseptic propettics, which were to be traced to the 
presence of camphoric acid and peroxide of hydrogen in the 
liquid, 

So many papers relating to technical chemistry were brought 
forwaid on Tuesday that it was thought better to sub-divide the 
section, allotting the more purcly scientific subjects to a sub- 
section, In this sub-section Di. Letts described experimants 
which gave some countenance to the idea that a hydrocarbon 
having the formula C,,1],, really existed. JLis expesments, 
were not, however, of so caact a nature as to carry convictiow to 
the minds of many of the members. Mr. J. Buchanan descubed 
a modified hydrometer used on board the ChaHen:er, and also an 
instrument for 1egistering pressure and temperature at consider. 
able depths. 

Papers were read by Dr, Gladstone On the Copper Zin 
Couple, and by M1. W.N, Hartley On Liguid Carbonic Aetidh 
AMincrals, 

Mr. RK. Da Silva deseribed the general action of hydriodie acia 
on mixed ethers, having the formula CW, . OCI, and Dr. 


Cameron called attention to “ Ammonic Selenio-cyanide.” Of 
those papers which dealt with applied chemistry, the mot iter. 
esting was one by Mr. J. A. i Newlands, in which he de- 
scribed the f/m Process in Sugar Refinine, The object of 
this process is to remove potash salts by the addition of aiwmo- 
nium sulphate in quantity sufficient tu form alum, which is 
precipitated. The residual acid liquors are neutralised by means 
of lime. The other technical papers were chiefly occupied with 
sketches of the various chemical industries of Glasgow and the 
neighbourhood. Mr. F. Ward described a method for pre- 
paring the paper used for cheques, which prevents fraudulent 
alterations being made in the writing of the cheques, 

On Wednesday morning the section met for a short time, when 
Mr. Pattison Muir read two 5 oi On Bismuth Compounds, 
and On the Action of Dilute Satine Solution upon Pead.—Vrof, 
Dewar described some experiments by which he has been able 
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to transform chine line into antline — € hinoline, or more probably 
imuature of the two bases, C, LIZN, and C, L,N yields, on oaida 
tion, a new acid having the formula ( ,H NO,, when treated 
with potash Time this acid yields aniline and ammonii only 

Lhe author of the paper thought thit probably two1 termediate 
lodics are formed, the lattcr of which hi the same formula 15 
indol ~—s Trof Dewar hopcs to sey arate this body — I his investi 
gion shows that the bases of the pyridcne senes ve related to 
the aromatic nucleus of the bens ne scrics 

Dr lalden described his investigition on the Wily 5 297 a 
ties of the Lops So faras his experiments hive gone, he 
has found but two different mtroso compounds having, the formula 
C 9 f,-NO—one of these melts at 70, and the othe: at 129 
Jn ‘Tilden also descutbed a substince isomene with purpurin, 
C14H,0O , produced by the action of chromic acid uy on either of 
the alom, Mr Dittmar midesom = remarks on Keboul s paper 
on pyrotartaric acid , and also described it some length capert 
ments on the analysis of coal gas) He did not consider that the 
u timate uw ilysis of coil gis give any icl ible inform ition vs to 
16 Wjluminating power Ifc showed that b nzcne vipour may 
exist in coul gas, but that by passage into in on nuy grs hel lea 
the preatcr part of that va ou 1s removed ly the water m the 
Br holler A few other papers were read relating, to techie ul 
chemistry 

Altogether the section may 1e congritulated on having got 
through a fair amount of honest \ ok 
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SEC IIONC Gti is 
WNclees ff Larte, slit, ant Uahs ut Als boas 
the Carren baby now Lalli’, Vy Yn YW) Milne VI me, 


TGS In the region in jucstion the auth a sarl there wis 
biphe tof all, and fistinpomtofdite vterrwe fpr iwelr5o feet 
above the pre ent sertevel the foamct thisyiitf im was due 
to the aiinging ition of witer, and probally of th ser Ne 
its edge at womuch denud oud cat mto Ly stroums the fray 
monts now remauning hiving been sometimes pucd do wi ly the 
action of jivers on either safe into) s mucus x und Tiche | 
mounds which in form an | structure ue caactly whit ue known 
as Khaums or 1] sha 

Below this evel and shuting the rivers, especiuly the Carron 
and Bonny, new them ¢ nflucnce, are two disunct ets of hauchs 
or alluvial flats, the one set, covered by orlinary flocds and 
standing about ven feet ibove the present Jevcl of the stream 
the other and older set st nding 35 feet above the sea level, ind 
formed by the rivers, while the Jutter ran ut a higher level than 
thit of ther present channel a levcl which the vuthor judged 
mht be about 25 feet, allowing 10 feet fa the ordinary hehe 
of floods then tw now At this period the author muntanced, 
the streams had not begun to cut down to then picsent 
levels, as they im all probvbility debouched on a sea which 1s 
now represented by the well known ‘‘ | wenty five foot iused 
beach,” 

On the Larthguake Dt tei ts of Sectland, vy Vr James bryce, 
1 GS —Dr Iayce observed that there are two lines alons 
which earthquakes are commonly ob crved, the one runming 
from Inverness through the North of Ireland, to Galway Bay, 
and the other passing east and west throu,h Comic ihe phe- 
nomena of earthquikes in the Iitter district are now being syste 
matically ot served and recorded, unde: the direction of a com 
mittee appointed by the Briush Associition, scismometers being 
employed on the two principles of vertical pendulums and deli 
cately poised cylinders Ariangements hive been mide to as 
cortain whether shocks im this reion can be traced to any 
common central point, there being reason to believe them to be 
connected with 2 miss of granite in Glen I elInoch, whose posi- 
tion was indicated on a map exhibited by the author 

Ipe existence in the vicinity of Comne o! importint lines of 
fracture in the earth’s crust was pointed cut, and it wr suz- 
gested that these might be records of eaithquikcs in remote 
yeological trmes One of these lines of fracture ts filled up with 
a dyke of basaltic 1och, traceable from the Melville Monument, 
near Comrie, to Loch Lubnaig, and belonging to the series of 
dykes now regarded as of Miocene age 
ture 1s much older, and divides (with an enormous displacement) 
the Lower Ol Red formation from the Metamorphic rochs of the 
lngh’ands 

For the @omnie evrthquakes, D: Bryce was inclined to accept 
Mr Mallet's explanation, vi , the shock produced by the fall of 
masses of rock from the roof of some subterranean cavity 


Lhe other hne of frac- | 
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As a remark wble manifistation of earthquake ac wity, Dr 
J ryce alluded to a sull n aise of 24 feet in the level of J och 
Tarn, deserbel in a f ime report of the Tarthquake ( om. 
mittee On that occr11 n no change in the atmospheric pres 
sure was indicated by the Lucmetcr It was several hous 
before the motion of the likes urface, produced by the shock, 
sub ided 
Onth Puallh at ¢ GinAy, by Dr TD Milne Home, 
}GS Dr Milne Hem = cshil ited a map showing the prrallcl 
roids 1» laid down by the Or Inance Survey, and the positions 
of the barriers necessuy {1 the lumming up of the lake at the 
succcosive stages marke ] Ly the sevenil b aches or ‘‘ roads’? 
The author ryecte thet) =o1y ¢f a marine oisgin for the beaches, 
and declired himself un. | to. cept Prof Jyndalls view that 
the likes were bared by claci is] 1 otruding from lateral valleys 
Hie then went on to shoa thats ld bamiers not of we, but of 
detritus, would alone ace uit f> the phenomena m question 
The cuttin, through of th | arnicrs woul tl account for the different 
kevels of the roads TP auth r pointed ou that in the positions 
Where the detrital baricrs mu t have stood the 101ds stup short 
it ruptly 
It was pomted out or the map thit the detrital mounds in 
Gl nu Sperrmkeabi ec shoe len? wih the c nvcaity up the 
villey [hh y coull not thercfo © have been denved from a 
Klicer comm, d wn Gen Spean, or from the lateral valley of 
Yoch Tieng Mi Milne TTfome ascribe i them to the dic} ings 
cficclags floiing castwird up the valley 
Mio J Mactilz in dsoreabaupyer On hh JF ollls rts cy 
(’a A 4, sup pnting the nme theory cf ther opin 
On the Cel yof 2 oule Shetlints, ly Ge A Gebson, MD, 
PSce The wthor had con tructed fiom his own observ wWions 1 
ge lo ical map of thea lind, which wits exhibited on the wall 
Vfwult rurning noth inl outh diviles Loula into two re cns 
Prcry different vpeet On the eistern o1 upthrow side f the 
fult the rock as utohate Tpneis much foldcd and faultc 1 ant 
Copl usly vetwel wth acd granite and to a Ices eatent with qiey 
tpme thee wn ruremassza avin the neight whol 
whence the vers may to upp ose l to hive rebated The 
res re miles anchart ter anf aloo 4a ats general stride the 
T wrentian cf the north west cf Scothind 
On the western so le of the frult the reels ue fli s and sand 
tore alential ath the Tower Old hed bels of the Shetland 
Islin ds, uthough in Poulin! ssils have be n det cted in them 
Jhey dip vt firstat albigh angle way from the fiult, but pradu 
uly become flitter we iwui ls, til they ae almost hovzontal at 
the seas Then = thicl ne 5 18 cotimated Ey Mia Gibson it 6,600 
fect 
Ihe granite dykes do net traver c the Old Ned rocks 
On the Fun tunef Grid ant Old hel Sim Lune trian, 
by ] Wunsch, 1 GS The author le cribed and allusti ited, 
Ly diagrams, secu ns at Pos nt Och and C rie, eshibiting 4 
prusige fom Od Kel flr, md Cont lomerites to the granite 
of the central nucleus of the islind This fact, the author said, 
would necessitate the utcrati 1 at the pomts in question, of Dr 
Tiycesant Liof Wimstys my , which agrecd in lepresenting 
the granitic nucleus as ure ur lel by a ring of shites, there being 
no slates *t least a5 far uth iw Mcullon Hie mentioned that 
everywhere at the point of con ict with the OL1L ked Sand tonc 
the ,rumte was delicately 1 tel or cloaled, w theu,h the 
black film of the als abel mays had yemauned floating and 
bec ume fixed in the whic pasty mass, and this 1] Carince, he 
heli, ws in atself sulficlent to} ont toa junction of granite with 
ruck othe: thin slate, for though innumerable instinces my} t 
be sccn in other parts of the 1 lind of junctions of ,ranite with 
trie slac, in not a sigle instance wis the aonmy granite 
atiected in this particular mirnes 
A suite of rock specimens was exhibited showing the passage 
of the sedimentary rocks into granite 
On the motiacent A cuchsimn th Srutu and Ayanitrs 
/ the Points of the Crd AL curs, by lr WC Walhamson, 
1 Wh S —Prof Wilhamson exzie sed lis S101 conviction thit 
the flora of the Coil Measures woull ultinntely become the 
battle held on which the quest n of ¢volution with reference to 
the orizin of species W ou'd be foucht out [There would pio- 
bably never be found anotha unlioken period of a duration 
equal to that of the Coal Measures 1 urther, the roots, seeds, 
and whole reproduc ive struct uc of the Coal measure plants are 
all present in an uncquilled stite of preservation With 1cfer- 
ence to Calamites, Prof William cnsaii that what had formerly 
been regarded as such had turncd out to be only casts in sand 
and mud of the pith of the true ] lint 


21, 1876] 


Brongniart believed, forty years ago, that he had establishe 
two types of the plant called calamite, one like our modern 
equisetums, and the other (Calamodendroa) allied to the pines. 
Prof Williamson, in the first of his memoirs, announced that 
uns was an enor, that there was only one generic type re- 
presenting the modern equisetaceous plants, but gigantic. Ie 
had recently obtained a specimen of a calainite with the bark on, 
exhibiting the following structure :— 

A nucleal cellular pith, surrounded by canals running length- 
wise down the stem ; outside of these canals wedges of true vas- 
cular structure ; and lastly, a cellular bark. _ 

Srongniart had further separated Lepidodendron from Sigil- 
laria, bemg under the impression that a layer of exogenous 
miowth characterises Sigillaria and is absent in Lepidodendron. 
But Prof, Williamson had obtained a series of young and old 
specimens which clearly showed that the difference is not ycneric, 
but is merely one of species, or of the age of individual plants. 

Prof, Williamson also explained that the separation of the genera 
Asterophyllites and Sphenophyllum was uncalled for, the wedge. 
shaped leaf of Sphenophylluin being merely the result of the 
coalescence of several of the leaves of Asterophyllites. 

On Labyrinthodonét Remains from the Upper Carboniferous 
(Gas Coal) of Bohemia, by Vr. Anton Fritsch.—The gas coals 
of Bohemta are unusually rich in remains of Labyrinthodonts, 
fishes, and insects. ney lie near the top of the Coal Measures, 
and are regarded by Dr. f1itsch as passege-b. ds, the fauna being 
of Permian and the plants of Carboniferous types. 

Dr. Fritsch exhibited a series of plates, as well as his original 
speermens. In one Labyrinthodont the skeleton is completely 
ossitied. A Ctenodus has the bony part of the skull preserved. 
A Diplodus has a perfect lower jaw, with teeth. 

Among inscets, one new species has the seventh pair of feet 
enlaiyed as in Pterygotus, 

A new species, named by Dr. Fritsch (7s consfaus, is inte- 
resting a, Showme how litde the genus has changed since Pal.vo- 
soi times, 

On the Shrata and fossils bdtwent ths Rorrowdale Sevics and 
the Conwion lias of the North of lonrgland, Wy Prof, Harkness, 
PRS, and Piof. A. Tl. Nicholson, M.D. -The authors had 
found an unbtoken succession of the strata on this horizon at 
several places in the Noith of Eneland, which, as exhibited in 
Skelgill, they tabulated as follow, : — 

Base of Coniston flags, with J/enograplics, Neliolites Genitet, 
AC. 

Knoch beds, *f pale ‘lates,’ with casts of e small v7 ZA7s, 

Graptolitic mu istoncs with a prey bind full of brachiopods, 
AC, 

Comston limcstone and shale — the shale highly fossiliferous, 

Tiaps, the summit of Torrowdale Group, with ast bers 
containing rust cavities ({ Stylend grassing beds”), 


These deposits must be for the most part Lower Silurian. 
ielow them are the Shiddew slates, containing well-marked 
graptolites. The Shiddaw slates are found neither in Scotland 
nor lreland. 

The Tarianon shales, which are 300 feet thick in South Wales, 
develop in the North to a thickness of 1,500 feet, and tl 
eg Survey has mapped them as confurmable to the Bala 

eds. 

South of Bala Lake, Lower Llandovery ruchs get in between 
the Tananon shales and the underlying Bala beds. Still further 
tu the south the Upper Llandovery comes in. 

The authors conclude, therefore, that the Tarranon shales of 
‘he North represent also the Upper and Lower Llandovery 
rocks, They consider also that the Lower Llandeilo of the 
Southern Uplands of Scotland, estimated by the Geological 
Survey to have a thickne s of 20,000 feet, is represented in the 

““"yof England by contemporaneous igneous tucks. 

ets on the Drifts and Boulders of the Upper Lart of the 
‘Valley of the Wharfe, Yorkshire, by the Rev. E. Sewell, M.A., 
F.GsS, ~-In this region there are two boulder clays, the lower 
flue and hard, with many glaciated stones, and the upper, and 
een Beneraily diffused, yellow and looser, and with compara- 
NeeR yh lew Blaciated stones. In the blue clay there are many 
houlders from the north-west, while those of the yellow clay are 
os MOSt part of the local Millstone Grit. 

‘ nthe , Per part of the valley the clay» are largely concealed 
hy gravel and sand, which attain a thickness of 1 §0 feet. 
Jhis depusit appears to graduate into, and alternate with, the 

underlying yellow boulder-clay. It rises here and there into 

char-mourds. It contains pebbles and boulders mostly 
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d | of the local Millstone Grit, but there are also some of Carboni. 


ferous Limestone. 
The Valley of the Wharfe must have been filled up with 


| gravelly drift to a certain height, and then (in post-glacial times) 
‘ must have commenced the excavation of the present valley. 


The author thinks that the theory of a marine origin for the 
gravel best accounts for the phenomena it presents. The boulders 
may have been dropped from floating ice. 

Above the valley, on the hills of Millstone Grit, there occur 
boulders of limestone which must have come from the north- 
west, crossing intervening valleys and ridges. The boulders 
reach the height of 1,200 feet. There are no erratics on the 
castern side of the Pennine Ilills above 1,250 feet, but on the 
western slope they occur at greater heights, 

On Ruloy Structure in Coal, with Suggestions trwards ac- 
counting for tts Origin, by Prof. James Thomson, F.R.S,E,— 
The coal in question was cxhibited by the author, and was 
derived from South Wales. It presented the appearance in 
miniature of a number of sharp, serrated, Jabyrinthine moun- 
tain ridges. Prof. Thomson sugyested that the coal-seam might 
have diminished in weight owing to the escape of tire-damp, and 
that thereupon the pressure of the overlying strata might have 
reduced its bulk, a double series of oblique fissures allowing the 
upper half of the seam to interlock with the lower half. Ex- 
periments on the behaviour of cast-iron columns under pres- 
sure had demonstrated the possibility of such fissures, 

further IMlustration of the Jointed Prismati Structure in 
Rasalts and other Lencous Roks, by Prof, James Thomson, 
F.R.S.. Prof. Thomson sugeested that the structure in ques- 
tion might have been induced by the accidental presence of 
foreign substances im the molten rock. Phe paper was. illus- 
trated by specimens of ocincous clay, and of bricks and fire-clay 
used in melting gold in the Royal Mint. 


ShC TION 1).—Brotocy. 


After the delivery of the President’s Address, Dr. [fooker, in 
proposng a vote of thanks to him, said that the President 
should net have termed his address an excursion into the bye- 
paths of Inology, but rather a discovery and exposition of the 
true value of many small facts lutherto considered trivial. Ma, 
Darwin and Mr, Wallace were the men who were utilising the 
** waste observations of biology.” Te entucly agreed with Mr, 
Wallace as to the great importance of auimal life to the culour- 
auion of flower , but perhaps a broader aspect still was to be 
thought of in that connection- the influence of climate, the 
chamitcal rays of the sun, and cloudy weather. ‘Thus brightly- 
coloured flowers were much more numerous in the eastern than 
im the western distiicts of Great Britain. Ayam, the further 
islands were from great continents, the less conspicuous colours 
ation was possessed by thei flowers, as a rule, 


Department of Anthropology. 


Several papers were read bearing upon the Llighland race and 
Janguage. Mr. [lector McLean was of opinion that there was 
not sufficient basis for the view that the primitive continental 
Celts were divided into two branches, Gache and Cymric. It 
was perhaps more reasonable to considcr the ancient Celtic lan- 
gua,,c as possessing several dialects, varying gradually from the 
Baltic to the Meciterranean and from the Alps to the West of 
Ireland, Mr. Mclean thought there was a tendency to con- 
sider the Celtic languages more Aryan than they really were, 
and he gave a list of words from non-Aryan languages having 
a cluse resemblance in form to Celtic words. The Gaclic lan- 
guage now fringed the whole west of the British Isles, with con- 
siderable though gradual dialectical differences. South Kintyre 
was nearer in language to Antrim than to Skye. He belicved 
that erry nen and Sutherlanders would not require long inter- 
course in order tu be able to understand cach other. r. 
Mclean also noticed a number of the physical characteristics of 
the Western Highlanders, from which he inferred that they had 
been materially influenced as a race Ly the Norwegian occupa- 
tion from the eighth to the thirteenth century. He had looked 
at Danish, Swedish, and Norwegian sauors side by side with 
Western Highlanders, and had been surprised at the resem- 
blances between the former and the fair individuals of the latter, 
Local names of Norse origin were fuund in all the isles and all 
along the coast linc. [is general conclusions werc that the 
Highlanders of the present day were derived from a commixture 
of several races, pre-Celtic, Celtic, and Scandinavian, and it 
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would scem tha th re must have been thi oor fou pre Caltic 
stocks Another piper by Mr Mcl« wn was On fhe lng licaseng 
and Gaclicrin, cf Surnames 

Dr Prencoverla paper Ow /ecent Acmuns of Lotemism in 
Scotland Ve defined ‘Totemism asa form of idolatry , 4 totem 
was cithcr a hhving creature or a represcntition of onc, mostly 
an auimil, very seldom aman It was consi Jered, from refer 
ence to Pictish and other deviccs, that 1 dragon was a fivourite 
represent ive among such people of Brtun as hid not been 
brought under Roman se 2 

Mr W. J. Knowles, of | fast, rave a finthor account of the 
prchasturic discoveries made it fort Stewart, neu Lond ndary 
They were found in pit’ cxcova ed by the wind amo g the sin | 
hills The remams inchided anow berds, Capes, himme 
flakes, bone muplemerts, and bones of the horse, oa, pip, do, 
ac, together with cdible hells, ull mixcd up topether, amt 
apparcntly of the »ame age As lite a5 the 20th of July] st 
the author ind two companions hut dound, m less thin f wu 
hows, three arrow heads, two ber), thuty or foity seraper 
and s¢v¢121 amme? stencs, 18 well ww bones which bore mark 
of culling ov sawing One of the nost miercesting of recent 
finds wis about a dozen very small stene beids, found within vu 
few yards’ radius They were ccrcive on once side and conve. 
onthe other Mir Knowk hilte t {the cutting , ower of the 
fut implements om a common bec bon , using a dittle water, 
and he found that he cut through mto be hollow ot the bone 
wn fomtcen minutes, }c had alo Poel ah le thr wu hadone 
with a piccee of flint the maids m de by the flints cn re cut 


bones were vary similaa to the © found en the ancier | oacs 
Mr Knowles Uorrlapapa cw Clr af atin ffi 

Acad vccominending the ue och of fb win tems 9 stem | 
indented, trrugulu, load hopel ds hued, and leven ¢ 


shaped = Ccmnanda Cameron np nti ped that u owl a ocf 
the same hape a many cvatitited Ly Mi Wau wle sere ne 
invattous Aficun tube One sh pews fared oa tow 
the arrow tc1 tafe, ud wi qomcy Wy used fa sho tino ane 
at Jong dist unce The Jaupe of the tov vaaad vero to 
the tite cf the mers, mone di trict there vare faty ca t fty 
diflurcut bapes 

Comminda Cameron rad put cf a papa ly Cat JS 
Wfiy, rel tive tov trae mialfermat mum ng y cop de ane the 
dituctof Alem, Wet Alou the fr im uo on atef wh oh 
was recenvcdl with some incre Giiity Phe meu orm trom im gre 
tion as confined toth male sex, wit cousstsan a pretuberu ce 
ov enlugement of the cheek bones under the cye, tabin the 
form of homs on cach side of the ne co The miulfermatton 
begin an childhood, but doe net ypou to be buch uy It 
presents no ve cmblince toa di cased tructuve, nor is it vi el 
cratniy = Anende wout ws being madcto pr cure skulls nm which 
the phcnomencen rappers, for exhibition to screntie men m 
T ondon 

Miss A W duchlinds pape O72 Prantl Lae altu , 
was very hi lily commended by Gol Pane bo. We cur caly 
state Jer gemeral conclu ion that cereals were introduced Ly 
pre-Aryam riccs of common descent over a very wide ran c ct 
the world, and they also introduced the wershtp cf the moci ws 
an agricultural daty = Lhe absence of 2yncultm ul implements mm 
prehistonc remauns proved thar catreme simy ticity, probart ly 
only a pointed stich wis used, a form still persi tert — Scme of 
the stone celts may have xen usedias hows and int Mil cs miht 
also have been inserted in wooden fianes tor uc w hariows 
I urrows and ridges seemed to have becn cvcrywhere used 


D partment (f slnatomy and Phy tol yh 


A valuible senes of researches on corti specu ul puisons was 
presented from the Owens College Libor tory, in pipers sep 4 
rite or conjomt, by Prof Gumra, |} RS, Mi Leopold 
Laimuth, and 1): John Priestley  Vanaaium and its) com 
poynds have been specially investiyate 1, ard foun) to be fmitin 
poisons, rapidly causing death, often preceded by prralyss, 
convulsions, &c When much diluted the solutions act iqu 
nously on bacteria, germinating sceds, fungi, dc — Lhe results 
are the same whether the solution 1s myected imto the skin, the 
veins, 01 the alimentary canal of higher animals = Both before 
and after division of the respuatory nervous centre, vanadium 
causes in the first instance a stimulation, and in the neat idepics- 
sion of respiation When the muscles and nerves of a frog 
poisoned with vanadium were tested by clectzicity after reflex 
iriitabilitgy was entirely destroyed, the work done by the muscles 
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hovetic diffaence fonthut of non poon Laces Tbe 
action of vanadium on the heart of frogs is curious , when vini- 
dium 1s injected, the mhibitory centres acting on the auricles are 
nt affected, but the vagus nave loses its power of inhibiung the 
conti ction of the ventricle ‘Thi result ¢ wses a dilemma which 
cinnot yet be resolved, for it appears that vanadium is not a 
yo.on of the muscular fie I xperiments have alo been 
mide on the relative por nous activities of the ortho-, mcti, 
abd pyro phosphorite acids an theu compounds, and they hive 
ben foind to vary consilcrtbly in their intensity lurther, a 
1 hitionshup m the various picnomunt produced has bern mide 
cul between the different ph plates ind vanadates — Investiga- 
Gon iwdlatme to clromium, in v hich rabbits, gumea pigs in 1 
fic rs were employed, Cemon trate considerable differences in sts 
) rystolo icul act on froin that of vanidiam, At fist it induc > 
BiitiGerofthe alimentary muccus membrane, and secondly it 
uty ducetly on the pranci, a 2 ous centres, causing c> val. 
ston, pralysis, vomitus vfall f blood prc me, anda sudden 
a ot temporary stopp re cf the bout m ailatition [tis not 
speciully a yor on of mu cle or of mn ive tran hs 

In the di cussion which flowed there doo. of these papers, 
Prof Wromecclet, of Ter zig, ex, ressed dis op roien that the vat 
dees were really poson cf the mus ulir sub tince of the he ut, 
adhe accounted tor the diffe ence between the acim o8 the 
wurich and ventuch by sup po rg a catam diff rae Tetween 
the mu culu subst nec of those twochun ers Ds Mol cnn, 
who pro dtedain this deputment, sud that Prof Gari « 1c 
care showed the a vinta ¢ ofthe comb natt n of the h che t 
chemi do with phystolegicab hn wled jc, ad th y Ted to the hope 
Piutultanat Is ome dcunite iw woullb discovercd re culvuinys 
th 2 Jatens btvcen che wu i crs itution und physiol ogi ul 
tion J} c tcld of mor vic chemi try wi avery tate one 
frit. puy und much m ic lil ely to yreld great r sults of 
Ui Putthin demo conples censidaau ns oo yrunte ch 
nastiy On aumpomt mtr rit wo confimed oy Pi f Games 
my oyu no threat te dua oer the molecule ef a subs ince toc 
Pedro oy Wo fal wait op vitim, but thiswai alficted al > by 
tic tilaltty f the m lec ale 

lef Gw cudorwdizpyu Ont Chime fOru ut 

eo @ ¢« 0 $ karte ec wpilt pon F fy j 
Snore Withot Thee yeatment wereecon ut tend thy 
Lu cut When the bo ciwaoexp Hed fim owl | | t 
Peatncr ryt ys, bat only for ushorttime, mltho umer ult 
flhwathe pphewr nol the b nlie othe sccomdl ¢ Wien 
the Poutde vito bert at at uual rate the tour jicts wee 
Jo nel, udm an insiut tne Imb, previo ly Lo wiched, 
J) came sulfu cd with a Llu b, while cnsiluity chercin bc 2 ac 
merc and more | unted, and the heat beunde Loff wou en cel 
ingly ryt rate, to return, howeva, to its normiu bet alm t 
mincdiacly It has becn uggested that the inerease of tre 
heuts bout when the bindige t apy hed mtimatcly connec cl 


with the diminution of the normal difarcne fPctweoen arterial 
anlverous pressure Tt uy ou belly that nity (dpc. 
sure on the right side of the ho attend to yp acl nin ote es mz 


of the heat, wind the mera cotryi my orem vag the bat ge 
round the mab was no doubt the result o the suclen do munuticn 
of utenal pre sure thus cused) Prot) Kronecker de ued that 
shew Lnot Pe lost sight of tha the tered chemical composi- 
tron ot the blood doo had noo Tuence in this matter 

Jy Stuliny of Plinth gave a very lucr tb acecunt of his 
discovery cf smal nerve an dr im many ] wuts of the luny, and 
ospecidly m relition to th ftiouch: at the hue of the hn 
(hee nill collections of ginglon cclls may te cticr im the 
cour cof the nerves or at then forks = Lhey ac dnectly con 
tmuctl tio cxtremitics mto the pray or sym) athefa neive- 
fibres Di Stuling belicve i that these were local nerve centres 
{nn tuc meeulu fibres of the blood vessel , conh line the ¢ 
cullic, and thus icyulating the amount of blcod pas ing through 
them Dr Gardner threw out the dca thit these locul nerve- 
centics might have another funcuon, thit cf regulating the 
Kaprity of different bronchi, and so varying the amount of air 
rdmitted to or expelled from particula regionsof the lung Hc 
had long believed that some such wurnain jement must east, in 
consequence of stethoscopic observitions both on the healthy 
and the diseased subject Dr. Stulin, suggested that this rezu- 
latmg powe1 might reside in the higher nervous certics, for 
stimuli could be sent down through any hmited number of filnes 
of the whole respiratory netves Many of the distimyunshed 
physiologists present expressed high praise of Dr. Stirling’s 
abilities as shown 1n this research 
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D partment of Lol ,y and botany 


Mr J Gwyn Jetheys, | RS, gue wm account cf the biolo- 
mcal results of the voy ce of the / wacus to Disco PE daind m 
$75 which will be published in full in the 7776 fray cf the 
Koval Souety Le weed the impor ice of tepe ted capedi 
ti nsot this hind, \ century of hud work woull rot suffice 
to collect Ul the informaiton that was neuded — Tlitherto 
niturali ts had only scape | the bottom ofa few rares out of the 
many mili ns of squae milks of the com The british uation 
hid hitherto done very hte for submuine di covery in propor- 
tion to the; orer countrics of Scandimivia, which ] 1d sent out 
cvpedition uter expediticn, vielding the most yuu ible re ults to 
science Unfortunately, the latest intell) nec tw to the present 
Norwe, itu enterpr e wits that their worl hal been mach inta 
fered with by tum ¢ tuous werther Ano npor utiesult f M1 
Jaf reys cA crience Wils the binging up of lar e ind small stones, 

me vay Sharp, from tlhe sev bottom at grert depths Ie 
th ous ht telcgi ay hie em incers hid not taken this suffiuntly mto 
we unt im the construction of ctbles, having proc ede tl as af 
they hid cnly toce U with an cutuely scft Pettom = Lhe rumba 
of yeu sof mollusca cbtamed by the Joa s as wis 1S,, ct 
wii h forty wae new to scunce Th opimion, deve | tiem 
personal hnowledze of the Ainciican as well 15 of the J mopern, 
fiuna, was that the submarine fiunt cf Diuvis St its wis pie 
dominantly Turojpeéan, vthon hoa number of Amerrman for ne 
were found with thens — Anoanterestuns featur was the di covery 
cf anumber of species tr viously only | nown ina fe sil state im 
bevtiary rocls far distint, iain the Me ditern ican, other species 
we oremul wble bee ce it we now for the fist tame shown 
Whit urenctmiousru.,e im spac umd: datttulde they hud, sme 
fun soit tert r2co mikes Di Mcintosh, of Sto \idiews, 
Tr f Dickie, of Aladcen and Tn Cupentar vie vidresse 
re pectively on th Annelids, th Dyiterna, nd the Aremiceous 
Foiramimitany bicught home ly the J+ , and confirme | 
Mi Gwyn fcffreys mm moiuntunins the pacd vmin mee of PF wopeww 
foun 

Mr Jolam Muniay gave an vldiess on oO can deposits wpl 
then ongin, bo ctonclscryviton cn boud the C277 vos Ee 
describe | nd exhibited specimen of vinous Finds of deep sca 


dQ yous We did not think the detritus of the m dan lint 
we cumed more than twocr three dainhetamd — fi m the 
Voor Yo novel corstiuucnt cf the decpest cerb toms was 


punice dust, which diid been fo und in aluost vary icpion, 
anisit from subn ani volcuuc wth Mi Murray thou ht he 
lrubsever fuledto find apiece cf pumice, when at wis carcfully 
Jocded fo am any ct the dic igings, and he belteved at to be the 
chicf orm in of the decp sea clay Another element which 
appeared tc have bece detected at grcat depths was cosnnc 
aut, orde t formed from acrolites Another imteresun point 
Was that whenever they got into deep waiter, they found man- 
2 Mose paroxtde in nodules inclo ing crgamic remams—sharks 
tecth and picces cf Lune — This formition seemed to be con- 
nected with the disntegrut on of volcanic rocks = Mr Murray 
als» discussed the question whe her trite equivalents of the ecep 
sca deposits now made hnown ware to be found m the «ene of 
stiatiticd rocks If ths were not the cis, then at must be held 


thet the great continents hid remamed substantially the samc 
throu,hout a vast lene th of time 








LORCL } 


AT short notice it w%5 not to be cxpectid that I could pro- 
duce 1 lecture which should commend itself to the Asso- 
Ciition by its novelty or o iyinality But im scicnce there arc 
things of greater valuc than even these —1 amcly dcfimteness and 
“cu acy In fact withou lem there could net be any sc ence 
“Acct the very pccular smattering which is u willy (but | hope 
Cloneously) called “ popular — It 15 vain toexpert thit more than 
the cements of science can evet be made in the true scnse of the 
finch Opular, but itis the people’s 74/2 to demand of then 
ee Ts that the information ,iven them shall be at least definite 
“ccurate, so faras it goes And as I think that 2 teacher of 
peaaigeey “*nnot do 1 greater wren, to his wudience than to mystify 
wuerceeite about fundamental principles, so [ conceive that 
A: ecient oe aj pears to to be such confusion itis the defy of 
aateh me to endcavcur by al means in bis powcr to re 
ae Ccent criticisms of works im wlici I have had at 
Tt, have shown ne that, even amc ny the particularly 
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well-educated class who wnite’for the higher'literary and scientitic 
journals, there 1s wide spread iznorance 1s to some of the most 
important elementary p inciples of physics [hive thectore 
chosen, as the subject of my Iectuic to night, a very clementauy 
but much abused and misunderstood term, which meets us it 
every tuin in our study of natur ul philosophy 

I may at once admit thit 1 have nothing new to tell you, 
no hing which (hid you all been properly tiucht, whether ty 
books or by lectures) would not have b cn fumitar to ul of 
you but at one hay a aight to yudge of the generil stendud of 
popular sucnutic knowledge from the statements male in the 
averigg Newsp per or even from those made im some cf the 
most protente us amony so called screntific Tectuies there can 
Ie but f wpe ple an this country who hive unm icanite Pnew 
1 leofthe proper scentihe mewn oof ho ditth wod Ton « 





We rcad constuntly cf the so callad) | Physical Pores) —he at 
Fight elec rraty Qe —ef the “Come won of the Physcal 
Tome,” of the (Por istence or Cons rvition of Puree" bom 


vccurate man of cence all this ww smyply ceror ante onfhust n, 
and PT have full confit once that the inhereut vitality of truth wall 
ron dea the attamyt to force such confuston upon the nen cientitte 
publi quite ws fate as the hopelessly ludierens end ivour of the 
Jime to make us spell the word chempstyy with a Yoaste rd of 
un | fra tre thatin matters suchow this dito a goot deal 
ky rds(i Sum Weller sud) cn he taut owl finy of the 
pellan — ni sometimes even at oluteci a is of Hitt or ve 
come quence Buat iwqute iother thing when we dead with 
the fundunentul taams cf a cinco He who has not exactly 
cin ht thar moaning, ws pretty Catan ty puss frome chao i 
mistile to fre pocnt Pdunders, inl cannot possilly ou yung a 
ctinite knoe wle Ie of the sul ject 

Inyop thu dugaape there is no puticular objection to multy le 
moins for the sume wert The context usually shew cx uctly 


which of these 1 aint nde d oud their cxistence as one oof the 
most fatth  ouce of redly good puns, such as thos of ToT, 
Hot) oy Parhim And there isno teiwon toobecct ts ach 
jla wethe fe of halit the fre ferrmpl the 7 / 
cau ees, OL the free Spelle fine n but when we rerd, 


rTP utiitweek iene newspt oy that th  fforee? of vyroe 
yecle ho methe Sa ton pan tia oat last reache Pthe cathe a dinauy 
im ountobr ¢50 tect, im mother thatthe * ore 7 of av ball from 
the reat Arm tron gun, Fitely mel foo the Ptr go owerne 
ment, mcxp cicd to iverye omewhere tbo! 3o,000 foo tons 
mdinwthnd thiut the water im the bola ot the /40 0 + 
woullin usecond of time cnetite a {lore ulficrent to fuse 
2,000 tons one f of hi h we see that ther must be, ome. 
where u least, i not everywhere, timo t reckless abuse of lin. 
puare In fict we hive come to what ought to be scientific 
tatements, ant ¢eeve even the slayrhtest degree of unnecoss uy 
vaguencss is together intolerable 

Porhaps no scientific Engh h word his been so much abused 
a the word ‘* force We heu of Accelerating Jorce,’ 
“Moving Fore,’ ‘Centrifugal PE orce,” ‘ Taiving J orce,” “ Pio- 
yectile Torce, ‘fCecntripetul Force,’ and what not Yet, 28 
William {fo kins, the grevest of Cambudge terchers, used to 
telus ~—‘loneiwstome ze, there as but once idee den otea by 
the word, wd all force is of one kind, whether it be duc to 
grivity, magnetism or clectricity. [lis alone serves to piv: a 
prelimmary hint that (as [ shall prescntly endcaour to mike 
clea to you) there is probably no such ¢Azze as force at all! 
That it as, in fact, merely a convenient expression for a certain 
“frite ’ Tf anyone should imagine thit “3 per cont’ 15 a sum 
of moncy, he will soon be grievously undecenved = ** 3 per cent ” 
meins nothing more nor les than the vulgar fraction ,', True, 
the © Shree fer C nt” usually means something very sabstanti tl 

but there the term is not a scientific one) Think for a moment 
how uttaly any onc of you, uj posed altogether tgnorant of 
shipping, would be puzzicd by such a newspaper heading as 
‘Th Wait Star-Tine? or “She hed Jacket Clijpr’ No 
doubt ome of our scientific terms approach as near to slay as 
du these , but we are doing our best to get nd of them 

A good deal of the confusion about Force w due to Lebnitz 
and sume of his associates and followers, who, whatever they 
may have been as mathematicians, were ccrtainly grossly ignorant 
of some clemcntary parts of dynamics, insomuch that Leibnitz 
himself 1s known to have considered the fundamental system of 
the 7277 2apra to be erroneous, and to have devised another an] 
differcnt system of his own ‘This fact 15 carefully hept back 
now-a diys, but at 7a fact, and (as I have just said) has iad a 
proat dea todo w th the vagueness of the terms f ® /cace and 
ine y wy sme medern languages Ir fact, a thar wolern 
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Gyess, the Pas Trea Pts Volua, and Py Aieclv ater of that 
lime have, ni some of their Protean shapes, hooked themselves 
like Entozoa into the great majority of our text-books. 

Before dealing more definitely with the proper meaning of the 
word ‘‘Force” I must briefly consider how we become ac- 
quainted with the physical world, and how consequently it is 
moie than probable that some of our most profound impressions, 
if uninformed, are completely erroneous and misleading. 

In dealing with physical science it is absolutely necessary to 
keep well in view the all-important principle that — 

Nething can be learned as to the physical world save by obser- 
vation and experiment, or by mathematical deductions from data 
50 oblatned, 

On such a text, volumes might be written ; but they are un- 
necessary, for the student of physical science feels at each suc- 
cessive stage of his progress more and more profound conviction 
of its truth. Tle miust receive it, at startmy, as the unanimous 
conclusion of all who have in a legitimate manner made true 
physical science the subject of their study ; and, as he gradually 
gains knowledge by this—/Ae on/y—method, he will sce more 
and more clearly the absolute impotence of all so-called meta- 
physics, or @ frtur7 reasoning, to help him to a single step in 
advance, 

Man has been Jeft entirely to himself as regards the acquire- 
ment of physical knowledge. But he has been gifted with various 
senses (without which he could not even know that the physical 
world exists) and with reason to enable him to control and under- 
stand their indications, 

Reason, unaided by the senses, is totally helpless in such 
matters. “The indications given by the senses, unless interpreted 
by ieason, are uttaily anmeaning, But when reason an1 the 
scnses work harmoniously together, they open to us an absolutely 
Wimitable prospect of mysteries to be explored. ‘this is the test 
of trie sctence—there 1s no resting-place —each real advance 
discloses 50 much that is new and easily accessible that the inves- 
tigatur has but scant time to co-ordinate and consolidate his 
knowledge before he has additional materials poured into his 
Store. 

To sight without reason, the universe appears to be filled 
sith Jight —except, of course, in places surrounded by opaque 
bodies, 

Reason, controlling the indications of sense, shows us that the 
sensativn of light is our own property ; and that what we under- 
stand by brightness, Xc., docs nut exist outside our minds. It 
shows us also that the sensation of colour is purely subjective, 
the ouly difference possible between different so-called rays of 
light outside the eye being merely in the eatent, form, and 
rapidity of the vibrations of the luminiferous medium. 

Yo hearing, without reason, the ain of a busy town seems to 
be filled with sounds, Reason, interpreting the indications of 
sen-c, tells us that if we could SLE the particles of air, we should 
observe among therm simply a comparatively slow agitation of 
the nature of alternate compressions and dilatations supei posed 
upon their rapid motions among one another. And our classifi- 
cation of sounds as to loudness, pitch, and quality, is merely the 
subjective correlative of what in the air-particles is objectively 
the amounts of compression, the rapidity of its alternations, and 
the greater or less complexity of the alternating motion. 

A blow from a stick ora stone produces pain and a bruise ; 
but the motion of the stick or stone before it reached the body is 
as different from the sensation produced by the blow as is the 
alternate compression and dilatation of the air from the sensation 
of sound, or the etherial waveemotion from the sensation of 
light. 

Ilence to speak, as the great majority even of “educated ” 
people do, of what we ordinarily mean by light or sound, as 
existing outside ourselves, is as absurd as to speak of a swiftly- 
moving stick or stone as pain. But no inconvenience is occa- 
sioned if we announce the intention to use the terms light and 
sound for the objective phenomena, and to sperk of their sub- 
jecfve effects as ‘‘luminous impressions” or ‘‘ noise,” as the 
case may be. In this case there is outside us energy of motion 
of every kind, but in the mind mere corresponding impressions 
of brightness and colour, noise or harmony, pain, &c., &c. 

As another instance, it is obvious that we must be extremely 
cautious in our interpretation of the immediate evidence of our 
own senses as to heat, 

Touch, in succes-ion, various objects on the table. A paper- 
weight, especially if it be metallic, is usually coid to the touch ; 

books, payer, and especially a woollen table-cover, comparatively 
worm ot howe OW Pe f 2 herman ct rot 
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by the sense of touch, an Lin all probability yoa will find little 
orn» difference in what we call their éemeperatures, Tn fact, an y 
number of bodies of any kind shut up in an inclosure (within 
which there is no fire or other source of heat) all tend to acquire 
ultimately the same temperature. Why, then, do some feel 
cold, others warm to the touch? 

The reason is simply this —the sense of touch does xo¢ inform 
us directly of temperature, but of the vale al which our finger 
gains or loses heat. As airule bodies in a room are colder than 
the hand, and heat always tends to pass from a warmer tua 
colder body. Of a number of bodtes, all equally colder than 
the hand, that one will seem coldest to the touch which is able 
most rapidly to convey away heat from the hand. ‘The question, 
therefore, is one of condition of heat, And to assure ourselves 
that it is so, reverse the process: de ws, in fact, ty an 
eapermment, though an exccedingly simple one ; for the essence 
of experiment is to modify the circumstances of a physical 
phenomenon so as to increase its value as a test. Put the piper- 
weight, the books, and the woollen table-cloth into an oven, and 
raise them all to one and the same temperature— considerably 
above that of the hand. The woollen cloth will still be com- 
paratively cool to the touch, while the metal paper-weight may 
be much too hut to hold. The oder of these bodies, as to warm 
and cold, in the popular sense, is in fact reversed ; and this is so 
because the hand is now reefing heat from all the various 
bodies experimented on, and it recerves most rapidly from those 
bodies which in their previous condition were capable of ab- 
stractiny heat most rapidly. Llowever it may be in the moral 
world, in the physical umverse the giving and taking powers of 
one and the same body are strictly correlative and equal. 

Thus the direct indications of sense are in general utterly 
misle ding as to the relative temperatures of diferent bodies. 

In a baker’s oven, at temperatures far above the boiling point 
of water (on one occasion even 320’ F., s0 high indecd that a 
heef-steak was cooked in thiiteen minutes), Tilletin France, and 
Blagden and Chantrey in Iwogland, remained for nearly an hour 
In comparative comfort. But though their clothes gave then no 
great mconvenience, they could not hold a metallic pencil-case 
without being severely burned. 

On the other hand, great care has to be taken to cover with 
hemp, or wool, or other badly conducting substance, every piece 
of metal which has to be handled in the intense cold to which 
an Arctic eapedition is sulyected ; for contact with very cold 
metal produces sores almost undistinguishable from burns, though 
due to a directly opposite cause. Hoth of these phenomena, 
however, ultimately depend on the comparative faciliy with 
which heat is conducted by metals. 

‘ven from the instance just given, you cannot fail to see that 
there is a profound distinction between heat and temperature. 
Ileat, whatever it may be, is SOMETHING which can be trans- 
ferred from one portion of matter to another ; the consideration 
of temperatures ts virtually that of the merc CONDITIONS which 
dctermine whether or not there shall be a transfer of heat, and 
in which direction the transfer is to take place. Bear this care- 
fully in mind, because it has most important analogies to the 
results we meet with in considering the nature of lorce. 

It has been definitely established by modern science that Aead, 
though not material, has obpctive eaistence in as complete a sense 
as matter has. 

This may appear, at first sight, paradexical ; but we must 
remember that so-called paradoxes are merely facts as yet unex- 
plained, and therefore still apparently inconsistent with others 
already understood in their full sigmificance. 

When we say that matter has objective existence, we mean 
that it is something which exists altogether independently of the 
senses and brain-processes by which alone we are informed of 
its presence. An exact or adequate conception of it, if it could 
be Cane would probably be somethiny very different from any 
conception which our senses will ever enable us to form ; but 
the object of all pure physical science is to endeavour to grasp 
more and more perfectly the nature and laws of the external 
world, using the imperfect means which are at our command— 
reason acting as interpreter as well as judge, while the senses are 
merely more or less untrustworthy and mcompetent witnesses, 
but still of inconceivable value to us because they are our only 
available ones. 

Without further discussion we may state once for all that our 
conviction of the objective reality of matter is based mainly upon 
the fact, discovered solely by experiment, that we cannot in the 
slightest degree alter its quantity. We cannot destroy, nor can 
we roduc exsen the seal st portion f motte: Rt essen 
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Leases Us ty, be con intent ia our logic ; and thus, we find 
anything else in the physical world whose quantity we cannot 
alter, we are bound to admit it to have objective reality as truly 
as matter has, however strongly our senses may predispose us 
against the concession. Heat therefore, as well as light, sound, 
electricity, c., though not forms of matter, must Le looked 
upon as being as ieal as matter, simply because they have been 
found to be forms of energy—which in al] its constant mutations 
satisfies the test which we adopt as conclusive of the reality of 
matter. We shall find that this test fails when applied to force, 
But you must again be most carefully warned to distinguish 
between heat ani the mere sen ation of warmth ; 
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just as you 
distinguish between the motion of acudgcl and the pain pro- 
duced by the blow. The one ts the “Az. to be measured, the 
other is only the more or less imperfect 1cading or indication 
given by the instrument with which we attempt to measure it in 
terms of some one of its effects. So that when your muscular 
sense impresses on you the notion that you are ex’ rtmeg force as 


in pushing or pulling, you ought to be very cautious in forming 


a judgment as to what is really going on; and you onght to 


demand much father evidence before edinitting the objective 


reality of farce. 


Unull all | hysical science is reduced to the deduction of the 


innumerable mathematical consequences of a few known and 
simple laws, it will he impossible altogether to aveid some cons 
fusion and repetition, whatever be the arrangement of its various 
parts which we adopt in binging them before a beeinner, But 
When we confine cui-elves to one definite branch of the subjcc', 
all of whose fundamental laws can be distiactly formulated, there 
need be no such confusion. Here in fart the mithematician bas 
it all in hisown hand. — He is the skied artificer with hi, plan 
and his trowel, and the hodmen have iended up to lam all the 
requisite bucks and mortar, 

[ Prof. Tait then gives a quot ition in support of this view. | 

Whether there ms such a fAry as force ot not 1 shall consider 
presently. But in the meanwiale there ean be no doubt that it 


is a convenicat term, provided it be employed im one delinaite 
Let us then first seo how it is to be cor- 
The sense 
and therefore the sen.e in 
to use tif we desire to avoid inte lec- 


sense, and one only, 
rectly uscd. ETcre we cannot bat consult’ Newton. 
in which he uses the word force,” 
which we muet continue 
tual confusion, will appear clearly fom a brief consi ‘eration of 
his suuple statement of the law of motion, 

The fist of these laws is: 7 Tord Canty continues in its state of 
PNE OF Of UNYOUNE MELON bit CAL Line, Vee Al en 6a far as it 
ty compelled by IMhres cl frees lo chang. that slit, 

In other words, any change, whether m the diel 01 in the 
vate of motion of a body is attibuted to force ‘Thus a stone 
Jet fall moves quicker and qu ket, and we say that a force (v.7 , 
the weight of the stonc, or the eaith’s attraction for it) 1s Con. 
tinually acting so as to increase the reve of the motion. I the 
stone be thrown upwards, the rave of its motion cont.nually di- 
nunishes, and we say that the same force (the stone’s weight) is 
continually acting so as to produce this diminution of speed. So 
far, none of yon | tobably fecls the least difficulty. But we have 
got only halt of the information on this pomt which Newton’s 
fust law alfords. You see the mvon revolving about the carth, 
and the earth and other planets revolving about the sun ~ap- 
proaimately, at least, in circles. W hy wthis?) Their di ections 
of motion are constantly changing ; in fact, a curved line is 
merely a line who.e direction changes from point to point, while 
a straizht lire is one whose direction does not change ; but to 
produce this change of duection force is required just as much as 
to produce change of speed. That 1s supphed by the gravitation 
Atraction of the cential body of the systein, The old notion 
Was that a centripctal force was required to balance the so-called 
Sentrifugal force, it being imagined that a body moving in a 
citcle had a tendency to fly outwards frum the centre ! Newton’s 
SM ple law exposes fully the absurdity of this. If a body is to 

© made to move in a curved line instead of its natural straight 
path, you must apply force to compel it to do so; certainly not 


trent it from flying outwards trom the centre, abuut which 
3 fOr the moment revolving, In fact, inertia means, not reyo- 
lyutionary 


Ctivity, but dogged erseverance, ,and just as you 
ioe force 7# the direction I motion to change the fate of 
rp ° Mnust you apply force perpendicular to the direction 
2 x von to change that direction, 
- she Second law is now required : Change of motion ts 
Proportional to the im pressed Jorce, and takes place in the direction 
of the straight line in which the force acts. 


Mark here most Carefully that this one simple law holds for a// 
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hinds uf torce alike. There is no special law for giavilation- 
force and others for electric and m ygnetic forces. All are defined 
alike, without reference to their origin. 

Motion, as Newton has previously defined it, is here used asa 
technical scientific term for what we now call momention. tis 
the product of the miss moving into the velocity with which it 
moves, ‘f Change of motion,” therefore, is chanye of momentum, 
or the product of the mass of the moving body into its chanve of 
velocity. Nowa change of velocity is itself a velocity, as we 
see by the science of mere motion--hinematics - the purely 
mathematical science of mixed space and time. 

Newton’s words, however, imply more than this. Of 
course, the longer a given force acts, the meater will be 
the change of momentum which it produces; so that to 
compare forces, which is the essence of the process of mea- 
sining them, we must give them equal time, to act --or, in 
scientific language, we must measure a force by the zu/e at which 
it produces change of momentum. RKa'e of change of velocity 
is called in kinematics acceleration. Thus the measure of a 
force is the product of the mass of the body moved into the 
acceleration which the force produces in it. This is the so- 
ced Tes motrii, or ‘moving force” of the Cambridge text- 
books . - the so-called 1s acahoader, or ‘accelerating force,” 
being rally no force at all, but another name for the hinematical 
quantity acee'ci ition which T have just defined, 

Unit force as thus that force which, whale be its source, pro- 
duce, unit momenta in unit of time. If we employ British 
wits unit of force ws that which, im one second, iivey to one 

ound of matter a velocity of one foot per second. Here you 
must carefully notice that a fos 7 of matter is a certain wass or 
quantity of matter. When you buy a pound of tea, you buy a 
quantity of the matter called tea, equal in vais to the standard 
pound of platmum. The idea of weght docs not enter prunauily 
into the process, In fact, the use of an ordinary balance depends 
upon one chiise of Newton’s law of mavitation which tells 
us that im any locality whatever, the weights of bodies are equal 
Hothea masses are equal, ‘The weight of a pound of matter 
varies from place tu place on the eaith’s sinface it depends on 
the atticctiny as wellas theattracte tbody. Theanass of a body is 
sown property. “Phe eaith’s atuaction tora body, or the weiht 
of the body, is a force which produces moat im one second, a 
Velocity which (in this Tittule, ant at the sceelevel) is about 
32'2 fect persecond.,  Sothat, m Glasgow the weiht of a pound 

Which we take a. onr standard of mass is rather more than 
thity-two units of force, or, what comes to the same thing, the 
Puitish unit of force is about the former weyrtht of a penny letter 

- half an ounce. 

some poople are in the habit of confounding force with 
momentum, No one buing sound ideas of even elenuntary 
mathematics could be guilty of this or any similar monstro- 
sity. Tle would as soon, as Hopkms used. to say, Measure 
heghts in acres, or arable land in cubie miles, Bul to show to 
a non-mathematician that it is really monstrous to confound 
force and momentum, it suffices to chanve the system of units 
employed im measuring them, when it will be found that, if 
numerically equal for any one system of units, they are neces- 
sarily rendered unequal by a mere change of the uni employed 
for ime. Now two things whick are leally equal to one another 
must necessaiily be expressed by the same numencal quantity 
whatever system of units be adopted. Let us try then unit of 
foice and unit of momentum, as defined by pound, foot, second, 
units : and see what alterations a Common change of these fun- 
damental wuts will make in theit numerical expression, 

Unit momentum 1, that of one pound of matter moving with 
a velocity of one foot per second. Umit force is that force 
which, acting, for one second, produces in unit of mass a veloc ity 
of one foot per second, In each of these statements you may 
put an ounce or a ton, instead of a pound, and an inch or a mule 
in place of a foot, aud their relative value will not be altered, 
But suppose we take a minute instead of a second as the uret of 
time, One fuot per second is sixty feet per minute—so thig 
change of the time unit increases siaty-fold the nominal value of 
the momentum considered, But in the case of the force our 
statement would stand thus :—What we formerly called unit of 
force is that which, acting for one-siatieth only of our new unit 
of time produces in a mass of one pound, sixty-fold the new unit 
of velocity. In other words the number expressing the momen- 
tum is increased sixty-fold, while that representing the force is 
increased three thousand six hundred fol, 

In fact, whatever be the system of units you emp®y—i! you 
increase in any proportion the unit of time, the measure of a 
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momentum is increased, in that proportion simply, while that of 
a force is increased in the duplicate ratio. The two things are, 
therefore, of quite dissimilar nature, and cannot lawfully be 
equated to one anuther under any circumstances whatever. 

The mathematician expresses this distinction at once by saying 
that momentum is the time-integral of force, because force is the 
rate of change of momentum. 

Rut what I have already said as to the meaning of Newton’s 
two first laws leaves absolutely no doubt as to the only definite 
and correct meaning of the word force. It is obviously to be 
applied to any pull, push, pressure, tension, attraction, or repul- 
sion, &c., whether applied by a stick ora string, a chain or a 
girder ; or by means of an invisible medium such as that whose 
existence is made certain by the phenomena of light and radiant 
heat, and which has been shown with great jnobability to be 
capable of explaining the phenomena of electricity and magnet- 
ism, 

IT have already mentioned to you that the notion of force is 
suggested to us by the so-called muscular sense, which gives us 
a peculiar feeling of pressure when we attempt to move a picce 
of matter. To get a notion of what it really means we must 
again have recourse tu physical facts instead of the uncontrolled 
evidence of the senses. Almost all that is required for this pur- 
pose is summed up for us in the remaining law of motion.  Ibe- 
fore we take it up, however, let us briefly consider the position 
at which we have arrived. 

We have seen how to get rid of two gratuitous absurdities— 
the so called centrifugal force and accelerating force, and we 
must proceed to exterminate living force. Cormoran and Blun- 
derbore have been disposed of, but a more dangerous giant 
remains. More dangerous becawe he isa reality, not a phan- 
tom like the othe: two. Whatever force may be, there is no 
such thing as centrifugal force ; and accelerating foice is nota 
ne aaa idea at all, But that which is denoted by the term 
ving force, though it has absolutely no right to be called force, 
is something as rval as matter itself. To understand its nature 
we must have recourse to another quotation from the 27 enctpia, 

Newton’s third law of motion is to the effect that - 

“© Ze every action there is always an equal and contrary déac- 
fon: or, the mutual actions of any two bodus are always equal 
and oppositely dirccted.” 

This law Newton first shows to hold for ordinary pressuies, 
tensions, attractions, impacts, dc., that is fur /erces exerted on 
one another by two bodies, or their time-integrals. And when 
he says—** If any one presses a stone with his finer his finger 
is pressed with an equal and opposite force by the stone,” we 
begin to suspect that force is a mere name —a convenient ab- 
straction— not an objective reality. 

Pull one end of along rope, the other being fixed. You can 
produce a practically vzfzete amount of force, for there is stress 
across every section throughout the whole length of the rope. 
Press upon a movable piston in the side of a vessel full of fluid. 
You produce a practically infinite amount of foree—for across 
evcry ideal section of the liquid a pressure per sjuare inch ts 
produced equal to that which you apvlied to the piston, Let go 
the rope, or cease to press on the piston, and all this practically 
infinite amount of force is gone ! 

The only man who, to my knowledge, ever tried to discover ea- 
perimentally what might be correctly called conservation of force, 
was Faraday. Ile was not satisfied with the mode of statement 
of Newton’s law of gravitation, in which the mutual attraction 
between two bodies is said to VARY inversely as the square of their 
distance from one another. When the distance between two 
bodies is doubled, their niutual attraction falls off to one-fourth 
of what it formerly was. Faraday seriously set to work to 
determine what became of the three-fourths which have disap- 
peared, but all his sktll was insufficient to give him any result. 
Faraday’s insight was so profound that we cannot assert that 
song:thing may not yet be discovered by such experiments, but 
it will assuredly not be a conservation of force, 

But Newton proceeds to point out that this third law is true 
in another and much higher sense. Ie says :— 

** If the action of an agent be measured by the product of tts 
force inte its velocity ; and tf, similarly, the reaction of the resist- 
ance be measured by the velocities of its several parts inte their 
forces, whether these arise from friction, cohesion, weight, or 
acceleration, action and reaction, in all combinations of ma- 
chines, will be equal and opposite.” 

The actons and reactions which are here stated to be equal 
and opposite, are no longer simple forces, but the products of 
forces into their velocities ; 4, they are what are now called 
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rates of doing work ; the time-rate of increase, or the increase per 
second of a very tangible and real SOMETHING, for the measure- 
ment of which rate Watt introduced the practical unit of a Aorse- 
Power, or the rate at which an agent works when it lifts 33,000 
pounds 1 foot high per minute against the earth’s attraction. 

Now think of the difference between raising a hundredweight 
and endeavouring to raise a tun. With a moderate exertion you 
can raise the hundredweight a few feet, amd 11 ats descent it might 
be employed to drive machinsy, or to do some other species of worh, 
But tug as you please at the ton, you will not be able to lift it; 
and therefore, after all your exertion, it will not be capable of 
duing any work by des.ending again. 

Thus it appears that fore 15 a mere name, and that the /re. 
duct ofa force into the displa mnt of its point of application has 
an objective existence. In fact, modern science shows us that 
force is merely a convenient term employed for the present (very 
usefully) to shorten what would otherwise be cumbrous expres- 
sions ; but it is not to be regar ted as a /Aévy, any more than the 
bank rele of interest (be it 2, 24, or 3 per cent.) 1s to be looked 
upon as a sum of money, or than the bitth-rate of a country is 
to be looked upon as the actual group of children born in a 
year. Another eacel)ent instance is to be had from the rainfall, 
We say rain fell on such a day at the 1ate of an inch in twenty- 
four hous. Whatcaw be an inch of rain? especially when we 
mean a “iuear, not acedic inch. But there is no confusion or 
absurdity here. What is implied is that, if at had gone on 
raining at that rate for twenty four hours, and if the rain (like 
snow) remained where it fell, the ground would have been 
cuated to the depth of an inch. 

In fact, a simple mathematical operation shows us that it is 
preciocly the same thing to say :— 

Lhe horse power or amount of work done by an agent in cack 
second ws the product of the force into the average velocily of the 
agent, 
and to say — 

force is the rate at which wn avent does work per unit of 
lencth. 

In the special illustration of Newton's words which I have 
just given, the resistance was a weighs, that of a hundredweight 
or of a ton. When the resistance was overcome, work was 
done, and it was stored up for use in the raised mass—in a form 
which could be mide use of at any future time. 

Following a hint given by Young, we now employ the term 
ENERGY to signify the power of doing work, in whatever that 
power may consist. The raised mass, then, we say possesses, in 
virtue of its elevation, an amount of energy precisely equal to the 
wotk spent in raising it. This dormant, or passive, form is 
called fot stra’ energy. Facclleut instances of potential encrgy 
are supplied by water at a high level, or with a ‘‘ head,” as it is 
technically called, in virtue of which it can in its descent drive 
machinery—by the wound-up ‘* weights” of a clock, which in 
their descent keep it going for a weck; by gunpowder, the 
chemical affinities of whose constituents are called into play by 
a spark, Ac, Ac. 

Another example of it is suggested by the woid “ cohesion,” 
employed in Newton’s statement, and which must be taken to 
include what are called molecuiai forces in general, such as, for 
instance, those upon which the elasticity of a solid depends. 

When we draw a bow, we do wurk, because the force exerted 
bas a velocity ; but the drawn bow (like the raised weight) has 
in potential cnergy the equivalent of the work so spent. That 
can in turn be expended upon the arrow ; and zat then ? 

Turn, again, to Newton's words, and we see that he speaks of 
one of the forms of resistance as arising from ‘‘ acce'eration,” 
In fact the arrow, by its inertia, resists being set in motion ; 
work has to be spent in propelling it, bat the moving arrow has 
that work in store in vutue of its motion. It appears from 
Newton’s previous statements that the measure of the rate at 
which work is spent in producing acceleration is ¢he product 
of the momenium into the acceleration in the direction of motion, 
and the energy produced is measured by hal/ the product of the 
mass into the square of the velocity protued in tt, This active 
form is called &tnetic energy, and it is the double of this to 
which the term 7s viva, or fziny /urce, has been erroneously 
applied. — bidet tuk 

As instances of ordinary hinetic energy, or of mixed kinetic 
and potential energies, take the following :—A current of water 
capable of driving an undershot wheel ; winds, which also are 
used for driving machinery; the cnergy of water-waves or of 
sound waves ; the radiant energy which comes to us from the 
sun, whether it affect our nerves of touch or of sight (and there- 
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{ure be called radiant heat or light) or produce chemical decum- 
position, as of carbonic acid and water in the leaves of plants, 
or of silver salts in photography (and be therefore called acti- 
nism); the energy of motion of the particles of a gas, upon 
which its pressure depends, &c. [When the motion is vibratory 
the energy is generally half potential, half kinetic.] | 

These explanations and definitions being premised, we can 
now translate Newton’s words (without alteration of their mean- 


ing) into the language of modern science, as follows = 

ork done on any system of bodies (in Newton’s statement the 
parts of any machine) Aas ts equivalent im work done against 
piction, molecular forces, or gravity, tf there be no acceleration ; 
but if there be acceleration, fart of the work ts expended in over- 
coming the resistaive to acceleration, and the additional kinetic 
energy developed rs equivalent to the work so spent. 

But we have just seen that when work is spent against molc- 
cular forces, as in drawing a bow or winding up a spring, it Is 


stored up as potential energy. Also it is stored up in a simnlar— 


form when done against pravity, as in raising a weight. 

Hence it appears that, according to Newton, whenever wor k 
is spent it is stored up either as potential or as kinetic energy, 
except, possibly, in the case of work done against friction, about 
whose fate he gives us no information, Thus Newton expressly 
tells us that (except, possibly, when there is friction) tors Zs 
indests uctible, it in changed from one form of energy to another, 
and soon, but never altered in quantity. ‘Pomake this beautiful 
statement complete, all that is requisite is to know what deomes 
of work spent against friction, 

Ilere, of course, experiment is requisite. Newton, unfor- 
tunately, seems to have forgotten that savage men had long since 
been in the habit of making it whenever they wished to procure 
fire, The patient rubbing of two dry stichs together, or (still 
better) the drilling of a soft picce of wood with the slightly 
blunted point of a hard piece, is known to all tribes of savages 
as a incans of setting both pieces of wood on fire. Here, then, 
heat is undoubtedly produced, bud 2/ is produced by the expen- 
diture of work, In fact work done against friction has its equi- 
valent in the heat produced, This Newton failed tu sce, and 
thus his grand generalisation was left, though on one point only, 
incomplete. ‘The converse transformation, that of heat into 
work, dates back to the time of Hero at Icast. Dut the know- 
ledge that a certain process will produce a certain result does 
not necessarily imply even a notion of the *fwhy;” and Hero 
as little imagined that in his wolipile heat was concn led Into 
work, as do savages that work can he coazerted inte heat. 

But whenever any such conversion or transference takes place 
there is necessarily motion: and the mere rate of conversion or 
transference of encerpy per unit Jength of that motion is, in the 
present state of science, very conveniently called force. No 
confusion can arise from using such a word in such a sense, 
On the contrary, there is always a gain in clearness when com- 
pactness can lawfully be introduced. 

Rumford and Davy, at the very end of last century, by totally 
different experimental processes, showed conclusively that the 
materiality of heat could not be maintained, and thus pave the 
means of completing Newton’s statement which, still farther 
extended and generalised rather more than thirty years ago by 
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the magnificent expelimental work of Colding and Joule, now | 


stands as one massive pillar of the fast-rising temple of science :— 
known as the law of the conservation of energy. 

The conception of kinetic energy is a very simple one, at 
least when visible motion alune is involved. And from motion 
of visible masses to those motions of the particles of bodics 
whose energy we call heat, is by no meansa very difficult mental 
transition. Mark, however, that heat is not tle mere motions 
but the enerpy of these motions ; a yery different thing, for heat 
and kinetic energy in general are no more “ modes of motion” 
than potential energy of every kind (including that of unfied 
£UNpowder) is a “mode of rest!” In fact a ** mode of motion” 
Is, f the word motion be used in its ordinary sense, purely kinc- 
matical, not physical ; and if motion be used in Newton’s sense, 
it refers to momentum, not to energy. 

The conception of potential energy, however, is not by any 
means 80 easy or direct. In fact, the apparently direct testi- 
men. of our muscular sense to the existence of force makes it at 
first much Caster for us to conceive of force than of potential 
energy. Ji%y two masses of matter possess potential enerpy 
when separated—in virtue of which they are conveniently said 
to attract One another—is still one of the most obscure problems 
in physics. I have not now time to enter on a discussion of the 
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come of the i.ft-aork of Le Sage, and the only even apparently 
hopeful attempt which has yet heen made to explain the 
mechanism of gravitation. The most singular thing about it is 
that, if it be true, it will probably lead us to regard all kinds of 
energy as ultimately kinetic. 

And a singular quasiemetaphysical argument may be raised 
on this point, of which I can give only the barest outline. The 
mutual convertibility of kinetic and potential energy shows that 
relations of equality (though not necessarily of identity) can exist 
between the two, and thus that their proper expressions involve 
the same fundamental units, and in the same way. Thus, as 
we have already seen that kinetic energy involves the unit of 
mass and the square of the linear unit directly, together with 
the square of the time unit inversely, the same must be the care 
with potential encrgy ; and it seems very singular that potential 
energy should thus essentially .nvolve the unit of time if it do 
not ultimately depend in some way on energy of motion. 

[Prof. Tait then gives instances of the inaccurate use of the 


word Force. ] 
To conclude— In defence of accuracy, which is the ste gad no. 


of all science, we must be “zealous,” as it were, even to “slaying. 
And, as all the power of the 7?mes will not compel us to put a 
y instead of an ¢ into the word chemist, so neither will the bad 
example of Germany and France, thouph recommended to us 
with all the authority which may be attributed to an ex-president 
of this Association, succeed in inducing us to attach two or more 
perfectly distmet and incompatible scientific meanings to that 
uselul little word, ‘‘ force,” which Newton has once and for ever 
defined for us with his transcendent clearness of conception. 

1 have now only to ask your indulyence for the crudeness 
of this lecture. AIL Tcm say is that in preparing it, [ have 
done my best, wader circumstances of time, place, and surround- 
ings, Alabke unpropitions. But the chance of being able to 
back up, however imperfectly, my old friend, Dr. Andrews, in 
whose laboratory I first learned properly to use scientific appa- 
ratus, and whose sage counsel Impressed upon me the paramount 
Importance of scientific accuracy, and above all, of scientilic 
honesty-—sach a chance was one which no surroundings (how- 
ever unpropitious) could have induced me to forego. 


NOTTS 

We have received the “ Daily Programme of the Twenty- 
fifth Meetiigr of the American Association,” held at Buffalo, 
It forms a pamphlet of about roo pages, but 
appears to have been published daily during the meetings, and 
is quite a model of what such a programme should be. It is 
clearly printed on caxcellent paper, and has not the overc.owded 
appearance that the proyramme of the British Association often 
presents, At the Jast mectiny: a standing committee was ap- 
pointed to superintend the selection of papers, and to this 
comunittee a shore ab.tract must be sent before the title of a 
paper can be transmitted to the sectional committees. A list of 
accepted papers is given each day, and appended ts the time 
each 18 supposed to occupy In reading, The work of each 
section for cach day 16 indicated, and all the necessary infor. 
mation as to officers, regulations, Ac., are given. <A list is also 
given daily of the number of members ‘ elected” and the number 
“‘rogistered,” with their addresses, Altogether for this meeting 
the:e amount to 352, and the number of papers entered 
for reading is 147. At this mecting: seventeen fellows were 
elected, consisting of some of the best known names in American 
science. The next meeting of the Association will be held at 
Nashville, Tenn., on the last Wednesday of August, 1877, the 
president-elect being Prof. Simon Newcomb, of Washingtoa. 


PRro¥, ITUXLEY was present at the meeting of the American 
Association for the Advancement of Science, held at Buffalo. 
After stating that he was quite unprepared to occupy their atten- 
tion, he said :—In Iingland we have no adequate idea of the 
extent of your country, its enormous resources, the distances 
from centre to centre of population, and we least of all under- 
stand the great basis of character which sprung from the other 
side of the Atlantic. There has been some talk of th# influence 


very ingenious idea of the ultramundane corpuscles, the out- { of your climate carrying you back to the North American type. 
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I cannot say that I can see any signs of that unless it be in the 
development of that virtue of hospitality which prevails among all 
savages, Another feature I have observed which fills me with a 
certain amount of shame, when J think of what is going onin our 
country. I havevisited your great Universities of Yale and Harvard, 
and have st en how your wealthy men contribute to scientific institu- 
tions in a way to which we are totally unaccustomed in England. 
The general notion of an Englishman who becomes rich is to 
buy an estate und found a family. ‘The general notion of an 
American who becomes rich is to do something for the benefit 
of the people, aml to found an institution whose benefits shall 
flow to all, I need hardly siy which I regard as the noblest of 
these two. It is commonly said there are n> antiquities in 
America, and you have to come to the Old World to see the 
past. This may be, so far as regards the trumpery of 3,000 or 
4,000 years of human histury. But, in the larger sense America 
is the country to study antiquity. I confess that the reahty 
somewhat exceeded my expectations. It was my preat good 
fortune to study in Newhaven the excellent collection made by 
my good friend, Prof. Marsh. There does not exist in [Murope 
GURL UATAANR LPT PTA RELL 8 re Se) bain 
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time it covers, and the light it throws on the wonderful problem 
of evolution which has becn so ably discussed before you by 
Piof. Meise, and which has occupied so much attention since 
Darwin’s great work on species. Before the gathering of such 
materials as those to which IT have ielerred, evolution was a 
matter of speculation and argument, though we who had adhered 
to the doctrine hal pood grounds for ow belch. Now thin 5 
are changed, and it has become a matter of fact and history, 
The history of evolation, as a matter of fact, is now di tinetly 
traceable, We loow it has happened, ant woa re nain. is the 
subordinate question of how it happencd. Twish you all soo] 
speed, and that this Association, lake ity sister in Great Diitam, 
will sow the sccds of scientific inquiry m all the towns tf visit, 
and thus help on the preat good work.” 


On ‘Tuesday the proceedings of the Tron and Steel Inst'tute 
were formally opened at Leeds, Mr. W. Menelaus, President, in 
the chair, ‘The choice of President for the ensving Sesion has 
fallen upon Pn. C. We. Siemens, FAR S. The geological features 
of the nevshbourhood of Leeds was the subject of an inter sting 
and valuable paper by Paiof. Gicen, PLG.S., of the Yorkshire 
College of Science, read by the Sccrctuy. The paper was 
Gescriy tive of the various geological formations of the de trict, the 
coal measures and the hon deposits bemy specially teferd to. 
Referring to the coal mines of the distuct, he obyerv d that the re 
was an area of forty square milks upon whch no coal had as yet 
been raised, although it was well hnown that coal-seams existed 
beneath the surface. A very small proportion only of the Yorks 
shire coal-fells had as yet been worked, a latge area remaining 
untouched which contained the vast store of coal for future use. 


The author described the new iron district 
It 


shire Tron ) istrict. 
of Noth Lincolnshire, the centre of which is Frodinghain. 
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of the meeting during the week will be occupied in visiting the 
various industrial establishments in Leeds and neighbourhood. 


AMONG the papers read at the Oriental Congress, in addition 
to those already mentioned, are the following :—Mr, Smirnow 
read an account of a Turkish Mb. in the University Library of 
St. Petersburg, “ On the Mythology of the Asiatic Peoples.” 
The age of this MS. he thinks to be the 17th century. Prof. 
de Kosny then discussed with much learning and at considerable 
length the comparative plilol-vy of the languages vaguely styled 
Turanian, the meaning and apple ition of whicn term he criti- 
cally investigated, Ile thought there was as safe a basis for the 
scientific classification of these fonvues —comprising the Chinese, 
Japanese, ‘Tatar, Tinnish, Ba que, Ae.—as there was acknow. 
Jedyed to be for that of the Aryan and Semitic languages, M, 
Slovstof read an interesting paper on “The Lhstory of Public 
Instruction in Western Sib-1a.” and M. Neumann one on the 
Tchouktchis, a generic name for three d {ferent peoples who 
inhabit the whole of North-east Sibiia viz. (1) the Rennes, 
(2) the Aigwanes, (3) the Nammolo, M. Subruk, an Ostiak 
gentleman, read a memoir of gieut interest on the idols of his 
people and the Vogul., which, however, were no longer wor- 
shipped in public, or at least very rarely. ‘Vhose which exist 
ae confined to the huts of the believers. M. Solovief gave an 
cthnographical survey of the Samoicd tribes of Strberiu. Mr, 
Bonnell mtreduced the subject of the Scy:ho-Sarmatians and 
other inhabitants of the coasts of the Euaine, whose for- 
tunes and diistory he elaborately tracel in the pages of 
succe sive chioniclas, beginning wih Perodotus. A com- 
Munication by M. Sclumdt, of Gevelsboryg, afer tracing the 
oupin of Leyptian cavilbsoition to Mesopotamia, fiom which 
it meirated ty the Nile acros, the Persia Gulf, by way of 
Arabia and [sthiopia, was chilly inferesung for the attention 
he dicw to the striking aaalo vies G2 the Janguises of the Aimen- 
ean tribes with those of the Armeno-Cau asivis, which were 
atop: ther too mntimate, too frequent, and toa decided to allow 
of the entettamment of any hypothe is of accidental similarity. 
run this suggestive line of thought M. Schmidt passed on to the 
considerttion of the ethuolugical ant jiities of the Me les, the bulk 
of whom he believed to be an tranian people. M, Oppert developed 
his ideas upon the cunetorm texts written in the langu ize of ancient 
Armenir and called Armemac, but haymg no affinities with the 
laneuage Known as Armenian. M. Sachau strongly urged the 
Importance of study: the suntine Titeraturc of the Arabs, 
ancl praised most warmly the services rcydcicd to such studies 
by the pubheations of the St Pata sburg Acid lmy, instancing 
the translation of Ab lerahman al Sutr’s © Desenption of the 
Vixed Stars.” Many other subjects of importance, mainly re- 
lating to the traditions, mythovo ry, history, and literature of the 
vatied peoples ol the vast Russian territory, were discussed, 


, The Congress will hold its next ineeting at Florence. 
A paper was 1ead by Mr. Dove, junior, on the North Lincoln- 


appears the district has only been known for the past fitteeu | 


years, during which time its rise and development have becn 
steady and rapid. The question of the open cersis close-topped 
blagt-furnaces was then discussed. Mr. J. Lowthian Bell, M.P., 
observed that as far as economy of fuel in the smelting process 
was concerned, there was not much to choose between the two 
systems in ordinary practice ; where the real economy lay in close- 
topped furnaces was in the utilisation of the gases from the fur- 
nace for heating ‘the steam buvilers and the stoves. Mr, John 
Jones, the secretary of the Institute, then read a paper on tech- 
nical education in connection with the iron trade. Ile observed 
that the great hindrance which had hitherto been experienced in 
dealing with technical education had bien the unsatisfactory 
condition of primary education’ in England. Most of the time 
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THE paper by Mr. J. A. Broun ‘*On Simultaneous Variations 
of the Barometer " (Proe. Roy. Souc., No. 171, 1376), is remark- 
able as :aising the inquiry whether there may not be other causes 
of varying atmospheric pressure than change of the mass of air, 
in othe: words, whether the attraction of gravitation be the only 
force concerned in the barometic oscillatiens, It is shown from 
observations made at places in Iuope, Asit, Australasia, Africa, 
and America during the week Maich 31 ts April 5, 1845, that 
all the curves exhibit a maamum near the bezinning and another 
near the end of the week, with a mmimum near the middle, and 
it is inferred that we have her: an indication of the general action 
of the same cause of barometric variation over the earth. Since 
it would be impossible to ovet-csrmite the importance of the 
point here raised if it should turn out to be correct, we shall 
look forward with much interest to the further investigation of 
the subject promised us by Mr. Broun, In this connection the 
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International Charts of General Myer, of the United States, wil! 
be of the very greatest value. 


IN a recent number of Joggendorff’s Annalen, Dr. G. Berthold 
makes an interesting contribution to the history of the radio. 
meter, It appears that in a paper entitled ‘* Eclaircissement su 
le traité physique et historique de Vaurore borcale,” published in 
the A/emoirs of the Paris Academy for 1747, M. Mairan give: 
a description of a light mill. This was a horizontal wheel « 
iron about 3 inches in diameter, having six radii; at the en 
of each radius was a small oblique vane. The axis of the whee 
was held by its upper point to the end of a magnetic bar. The 
weight was only thirty grains. Light was concentrated on i 
with alens. ‘* Nothing could be more mobile,” says M. Mairan, 
‘than this wheel; but at the same time nothing is less certain 
than the induction one might wish to draw from it in favour of 
an impulsion by the rays. The machinc turns now in one direc- 
tion, now in the other, according as you bring one of its vanes 
more or less near to the bars, within, or beyond the latter. I 
is necessary to conclude that the luminous rays attract and repe 
at different points of the cone which is formed by the lens, bu 
the explosion of a mass of air suddenly and unequally heated 
round the vane where the focus is applied, appears to me to pive 
a suificicut reason for these effects. The perpetual obstacle of 
the ain naturally sugpested to me to make one of these expert- 
ments dz Tac, Dut Lavow that after baving rcflected a little on 
what might be the result, 1 have net thought it worth whil 
taking the trouble.” The ieasony which) thus unfortunately 
prevented M. Mairan fiom repeating his experiments a 7 
were, (T) the difficulty of producing, a sufficient vacuum ; (2) the 
idea, that besides the atmospheric air there was another fluid, 
which would penetrate the glass and make the eaperiment doubt- 
‘ul; (3) tough action of the burning-glass vapoms would rise 
om the body 77 vacwe, which would, by their impulsion, set it 
in motion, Dr, Berthold finther notices an ob.ervation” by 
Michell in Priestley’s “Thistory of Optics 5" a piece of piano 
string, 10 in. long, havimg a square copper plate at one cnd, and 
r grain of shot at the other, way pivoted m a case having its 
cover and one side of plass, Solar rays duected from a concave 
minor on the copper plate produced repulsion. Priestly con- 
sidered that this motion must not be attributed to impact of the 
light rays. 


THE French Fournal Opcial publishes a letter from Shanghai 
tating that a Chinese Polytechuic Institution, supported by 
private contsibutions, has been opened there. 


PETIRMANN'S A/t/theilungen for September contains som2 
papers of great interest. Dr. Heamann Wagner, of Konigsherg, 
contributes a careful and dcetalled ramé of the most recent 
trustworthy contributions to a knowledge of the Bolivian littcral, 

‘ts physical features, product , and people, accompanied hy a 
nap. Oscar Loew vives the results of Licut. Wheeler’s expedi- 
ion in California, Nevada, and Arizona for the year 1875, the 

being embodied in a map by Dr, Petermann. Lieut. 

‘Wcyprecht’s ** Pictures from the High North’”’ are continucd, 
the present instalment giving an interesting account of the be- 
har 'our of the sailors of the expedition in the ice. ‘he Brazilian 
engineer, Maximilian Emerich, describes the various projects 
"hat have been proposed for a South American Pacific railway, 
ind Dn, Mupperg, of Venice, contributes a picturesque paper on 


she German elem Ao , 
ent, which is very strong, in Ital : 
South Tyrol, ; y &) y, especially in 


Sone burst over St. Thomas and St. Croix on the 
nig , the 12th inst. The damage done was not extensive. 
Rain fell in torrents the whole time. 


Syow has been observed not only in Scotland on the Gram. 
plans, but on the Observatory of Puy-de-Déme, on the 12th 
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instant, and on the Alps round St, Jeanne, Maurienne, and 
other places, about the same time. 


Her Majesty has directed letters patent to be passed under 
the Great Seal declaring that the degrees of Bachelor and 
Master in Arts, and Bachelor and Doctor in Law, Medicine, and 
Music, hereafter to be granted on conferred by the University of 
New Zealand, shall be recognised as academic distinctions and 
rewards of merit, and be entitled to rank, precedence, and con- 
sideration in the United Kingdom, and in the colonies and pos- 
sessions of the crown throughout the world, as fully as it the 
said degrees had been granted by any university of the said 
United Kingdom. 


THE Dutch Government has ordered from the Fiench Inter- 
national Metric Commission, a copy of the standard metre, to be 
executed at its own expense. ‘The same thing has been done 
already for the Unglish Government. 


On Oct. 1 the first number of Zhe Svaday Acvicwe will be 
published by Tiubner and Co. It will be a shilling quarterly 
magazine, the orean of the Sunday Society, whose object, our 
readers know, 1s to obtain the opening of museums, atl srulleries, 
libranes, aquariums, and gardens on Sundays. 


Pary I, Vol. 1, of the Zroceedines of the West London 
Scientific Association has been published. ft contains the inau- 
gual address of the President, the Rev G. Henslow, for 
1875-6, and a rcport of the meetings to the end of last year. 


‘THE system of forest conservancy which is proving so satis 
factory in India, is becoming imitated more or Icss in vanous 
paits of the world. In the Vilayet of Tiebivond the vayin 
forests cover an area of 1,00) square miles, one halfof which 
belongs to the crown, and the other half, which coosi-ts mainly 
of proves, situated in the viciinty of villapes, ts con idered by the 
inhabitants as belonging to the commons, and ina few cases to 
private individuals. © Most of the crown forests arein the listrie ts 
of Livanah, Adjarah, Batoom, Tsovok Soo, and Olt on the 
east; of Tiebizond, Ordoo, Guerela, and Aktshe Abad on the 
west 3 and Madjka, Kuitine, Kelkit, and Shagran on the south. 
In these forests the yatch-pine, fa, ordinary pine, and bec h 
predomimate, Chestnut, alder, elm, ork, ash, maplo, and lime 
are also everywhere and in yieal numbus. Boxwood prows 
especially at Alina and Rajah, and the jumper at Keragond, 
Tinebali, and Livanah. The mean distance of the forests frum 
the sea-shore is about fifteen miles. Although in peucral the 
means of transport are wanting, there are many foics's that can 
be worked with comparatively small outlays for the constructian 
ofshoit roads, in cunsequence of the proaimily to the exiting 
high roads, such as the forests of Kera.ond and Mayjka, or 
to rivers on which the timber can be floated, such a, the forests 
of Livanah and Sireboli, With the exception, however, of boa- 
wood, exporicd from Kiyeh and Atinah, and a little timber hom 
Batoom, no advantage is derived at present from the extensive 
forests belonging to the crown, The timber and fire-wood used 
for local con umnption is usually cut in the groves situated at no 
gi¢at distance fiom the sea-shore, or near the villages, and which 
aie claimed by the inhabitants as belonging to them. In con. 
sequence of these woods having been constantly and indiscAmi-« 
nately felled, and o‘ten burnt down for the purpose of obtaining 
arable land, they are in a very poor condition. Of late, how- 
ever, to prevent this destruction, forest guards lave been 
appointed under the orders of special officers. 


THE Paris observatory has been opencd again to public 
nspection, on Thursday evenings. Applications must be male 


by letter to the Secretary. 
0 


SiGNOR D’ALBLE IIS Jeft Somerset, in’ York Peninsula, on 
May 18th last, on his exploring expedition to New Guinea, 
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He anchored at Harvey’s Reef on the same night and left 
for Long Island on the following morning, Writing on May 
2ist, he hoped to be in the Fly River in two days more. He 
In 
the July number of the Melbourne Review, an article by Dr. G. 
Bennett contains a life of Signor D’Albertis, together with an 


has obtained a parrot which he thinks is new—an Zeiectus. 


account of his journey to the Arfak Mountains. 


IT will interest zoologists to know that living specimens of the 
fish Cerafodus have been received at Sydney from Maryborough, 
in Queensland, and that there is some prospect of their reaching 


the Zoological Society’s Gardens in Regent’s Park. 


Dr. MIKLuCHO MACLAY, the Russian naturalist, is re- 


turning to his old field of scientific research in Astrolabe Bay, 
on the north-east coast of New Guinea, and he desires that 
passing ships should give him a call. 


A CORRESPONDENT of the Ziwes describes two thoroughly 
prehistoric spectacles which he witnessed in Fiji. One was a 
young girl dressed in two yards of calico print and a girdle of 
leaves, breaking ‘‘ivi” nuts—a kind of large coarse chestnut 
with a hard shell—witha genuine stone adze, fixed to its wooden 
handle by coils of plaited string. The other wasa hittle shrivelled 
old woman, who was making an earthenware vessel, nearly as 
large as herself, with no other implements than a round flattened 
pebble about four inches in diameter, and a piece of wood about as 
large as the back of an ordinary hair brush, slightly concave on 
the surface. Dipping both stone and wood frequently in water 
she moulded the inside of the huge pot with the former, and 
patted the outside into shape simultaneously with the latter. 
The vessel was egg-shaped, the opening being at the top or large 
end of the egg with an everted lip. It was nearly three feet in 
height and two in diameter, and was formed of clay found near 
the village. When it is complete a fire is built round it on the 
pround, and it is carefully baked before being removed. In the 
houses these pots are placed on their side with the mouth in- 
clined slightly upwards, and are seldom exposed to the tisk of 
breakage by removal from their side. ‘They are, of course, very 
fragile, but in the hands of the natives they are said to last for 
years, 


THE International Geographical Congress at Brussels, which 
concluded its labours last Thursday, has d:awn up a programme 
relative to African exploration, in which it is recognised as neces- 
sary that stations should be established for the purpose of fur- 
nishing travellers with the means of existence. An international 
committee and branch committees in each country are to be 
appointed. The International Executive Committee will be 
composed of Sir Bartle Frere, Dr. Nachtigal, and M. Quatre- 
fages, and will be presided over for the first year by the King of 
the Belgians, with the idea of allowing the presidency to pass 
successively to distinguished personages of other countries. 


THE Boston Medical and Surgical Fournal contains a short 
account of the late distinguished naturalist, Christian Gottfried 
Ehrenberg, whose death we announced last week, Jorn in 
1795, at Delitzsch, he commenced the study of theology at 
Leipsic when twenty years of age. In 1817 he matriculated at 
Berin, and devoted most of his time to physiological chemistry. 
Between 1818 and 1820 he spent much time in the study of the 
fungi. During the five years following he travelled in Egypt 
and Arabia. In 1829 he accompanied von Humboldt to the 
Ural Mountains. Between that time and 1834, under the title, 
** Symbol Physics,” he published contributions to the anatomy 
and physiology of the lower invertebrata. Jn 1835 he published a 
paper on phosphorescence, which he explained as dependent on 
the presence of infusoria ; and shortly afterwards his works on 
“‘Infusoriii as Perfect Organisms,” and ‘*A Glance at the 
Deeper Life of Organic Nature,” appeared. In 1837 he was 
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elected a Fellow of the Royal Society of England, and, in 1842, 
one of the thirty Knights of the Order of the Friedens Klasse. 
During the latter part of his life Ehrenberg suffered from cata- 
ract, a successful operation for the removal of which he survived 
but a few weeks. 


AT the meeting of the Academy of Medicine in Paris, on 
August 8, M. Broca read a memoir on cerebral topography, in 
which, among other points, he showed that Gratiolet was misled 
in supposing that the fissure of Rolando coincides with the 
coronal suture of the skull. M. Broca seems to be unacquainted 
with Prof. Turner’s investigations in this direction, which de- 
monstrate that the fissure of Rolando lies as much as 14 or 2 
inches behind the coronal suture. 


IN a paper of considerable interest in the Journal of the Asiatic 
Socicty of Bengal, vol, xlv. part 2, 1876, on protracted irregu- 
larities of atmospheric pressure, and their relation to variations 
of the Jocal rainfall, Mr. H. }'. Vlanford is led to conclude that 
the distribution of pressure in India is subject to protractel local 
variations, which are nevertheless not permanen', and that these 
irregularities of pressure probably explain the irregularities of the 
rainfall, ‘he former of these may almost be regarded as an 
established fact in Indian meteorology, while the latter can as 
yet be regaided as only probable. For the elucidation of this 
highly practical and scientific question, longer continued observa- 
tions, and observations embracing a wider extent of the monsoon 
region, are required than are yet available. 


W have on our table the following books :—‘‘ Field Geology,” 
W. Wi. Penning § (Baillitre, Tindall, and Cox). Central 
Africa,” Col. C. Chaillé Long (Sampson Tow and Co.). 
‘* i lectro-Telegraphy,” F.S. Beechey (Spon). ‘* The Theory 
of Sound and its Relation to Music,” Prof. Pietro Blaserna 
(International Scientific Series: H. S. King and Co.), * Cata- 
logue of the Western Scottish Fossils” (Blackie and Son), 
“Notes on the Fauna and Flora of the West of Scotland” 
(Blackie and Son), ‘* The Principal Manufactures of the West 
of Scotland” (Blackie and Sons). 


ALI, the tanks at the Royal Westminster Aquarium are now 
complete and stocked. It is estimated that the entire exhibition 
of marine and fresh-watcr animals embraces no less than fifteen 
thousand individuals, representing one hundred and thirty-seven 
distinct varieties. Out of these the class of fishes includes eizhty- 
five species and thirteen thousand specimens. Among the latest 
arrivals are several examples of the Spanish Bream (Pagelfis 
erythrinus), now for the first time exhibited in this country ; six 
specimens of the John Dory (Zeus Jaber), and a shoal of Boar- 
fish (Cafros afer). The reptilian section has been enriched by a 
specimen of the true tortoise-shell producing turtle (Carc/tz 
imbricata), It is proposed shortly to commence a serics of 
popular lectures upon the inhabitants of the tanks. 


THE additions to the Zoolngical Society’s Gardens during the 
past week include a Pig-tailed Monkey (Afacactus nemestrinus) 
from Java, presented by Mr. Meyrick ; a Bonnet Monkey (Aaca- 
cus radiatus) from India, presented by Mr. Edward Soy ; a Black. 
eared Marmosei (/Jafale fentcillata) from south-east Brazil, pre- 
sented by Miss Woellwarth ; a Coati (Vasua nasica) from South 
America, presented by Dr. C. R. Bree; a Common Raccoon 
(Procyon lotor) fcom Central America, presented by Mr. H. B. 
Whitmarsh ; a King Parrakeet (Aproimictus scapulatus) from 
Australia, presented by Mr. HI. T. Sissons; a Riippell’s Spur- 
winged Goose (//e:tropterus ruppell) from East Africa, presented’ 
by Mr. M. J. M. Cornely; a Burchell’s Zebra (Zguss burchells) 
from South Africa, two Hairy Armadillos (Dasypus villosus) 
from {1 Plata, deposited ; two Russell’s Vipers (Vipera russell) 
born in the Gardens, 
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SCIENTIFIC SERIALS 


endorff’s Annalen der Physik und Chemie, No. 6, 1876.— 
foe pa stl it is here inferred by Dr. Buff, of Giessen, 
that the heat conductivity of hydrogen and other gases is too 
amall to be demonstrable by the method proposed by Magnus. 
Hence the supposition of a conductivity similar to that of metals (if 
aught nore is meant, than that hydrogen can, like solid and liquid 
bodies, transfer heat from molecule to molecule), is unwarranted. 
On the other hand, hydrogen has a penetrability for heat rays 
which comes very near that of vacuum. Dry air absorbs 50 to 
60 per cent. of heat rays from a source heated to the boiling 
point of water. The absorptive power of moist air exceeds that 
of dry air by several percentages, but not nearly so much as 
has been supposed by some physicists. Rock salt is not perfectly 
diathermanous to so-called obscure heat rays. Its ‘* heat colour 
is rather like that of dry air.—Dr. H.C. Vogel describes some 
interesting experiments on change in pe of tone of a moving 
body ; they consisted in observation of the whistle of a locomo- 
tive, and the results closely agree with Doppler’s theory and 
calculations. -M. Wiedemann’s paper on the laws of passage of 
electricity through gases is here concluded. The experiments 
relate to difference of effect according as positive or negative 
electrode (in the discharge apparatus) is connected to earth, 
effect of varying length and width of tube between the elec- 
trodes, also of varying pressure and gas, the rise of temperature 
produced by the discharge, effect of heating electrodes, &c. 
The view M. Wiedemann adopts is, that in discharge, the gas 
molecules on the electrodes carry off electricity with them, and 
impart it to others against which they are driven, and these in 
their turn are impelled against a third set, and so on; the case 
being similar to that of a row of freely suspended elastic balls, 
one of the end ones of which is driven against its neighbour. 
The author further studies the unequal cxpansion of the positive 
and negative discharge, the place where the ws viva of the 
moved gas masses is finally transformed into heat, the dark space 
at the negative electrode and the stratification of the light, and 
points out the relation in which his results stand to those ob- 
tained by Hittorf.—The constants of dielectricity of oil of tur- 
pentine, benzol, and two varieties of petroleum, are determincd 
by M. Silow, by the condenser method, and their square ro dts are 
shown to correspond closely to the refractive indices of the 
liquids, with A = 09 (according to Maxwell’s law).—Some ano- 
malous phenomena of the gold-leaf e¢lectroscope are pointed out 
by M. Beetz (they indicate a streaming out of electricity from 
the leaves over the glass),—We note, lastly, a paper of contri- 
butions from the Mineralogical Institute of Strasburg University, 
referring to glaucophane, datolith, safrol, crystalline form and 
optical properties of isomerous dinitro benzol, &c. 


Journal of the Chemical Society, Junc.—This number con- 
tains an extensive and exceedingly interesting paper on sume 
omts in the analysis of potable waters, by Prof. Frankland, 
‘CL, F.R.S. Some eight years since, Dr. Frankland, in 
conjunction with Dr. Armstrong, laid before the Fellows of the 
Chemical Society an account of the observations and experiments 
made by them during two years on the methods then employed 
in the analysis of potable waters. During the time which has 
elapsed since that occasion Dr. Frankland has adop‘ed the com- 
bustion and collateral processes then recommended, and neal ly 
nine years’ further experience in water analysis induce him to 
claim for this process the following recommendations :—1. 1t 
18 the only process which affords trustworthy information re- 
pra the organic matters present in potable water. 2. It 
Ti § brofesses to determine organic carbon in such waters. 3. 
fairly Snod of determining organic carbon and nitrogen gives 
nenence results, even in the hands of a comparatively inex- 
Ps nitrogen t analyst. 4. It alone discloses the proportion of 
i Geaaican carbon in the organic matter of waters, 5. ‘lhe pro- 
_ owing to i. be conducted in any laboratory with little difficulty, 
have been © modifications in the method of evaporation which 
te aver a made.—Mr. W. H. Perkin, F.R.S., contributes 
. P — the formation of anthrapurpurin.—Dr. Thorpe, 
Vorkshire Conenicates some notes from the laboratory of the 
by Herbert Eee of Science, Leeds, comprising a short paper 
potassium chi Ms €s on the action of the copper-zinc couple on 
thalliam chlor’ no Perchlorate, one by John Muir on 
2 Cilorate, and a third by Dr. Thorpe Aumself, on th 

isometric relations of thalli y Dr, orpe himself, on t 1 
lum, As usual the remainder of this 


volume contains numer 
lished in British and foreign ine of chemical papers pub- 
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THE Jahresbericht, 1874-5, of the Swiss Natsrforschende 
Geselischaft, contains a lengthy account of this Society's last 
annual meeting, held at Andermatt in September 1875. The 
opening speech was delivered by Prof. Kaufmann, the president, 
and mainly of geological interest. Amongst a number of smaller 
papers that were read we note the following more important 
ones: On the observations of temperature made in the St. 
Gotthard tunnel ; the temperatures of air, water, and of the soil 
were registered at a great number of different places in the 
tunnel, as far as it is constructed, both on the north and south 
sides, by Dr. Stapff.—On the so-called ‘‘seiches,” oscillation 
waves observed in Swiss lakes, principally Lake Leman, by 
Dr. Forel.—On the recent appearance and the damage done by 
locusts in the east Swiss Rhine districts, and on the banks of 
the Bieler Lake, by Prof. C. G. Briigger and Alb. Muller.—The 
other papers are of minor interest. 





SOCIETIES AND ACADEMIES 
NEw Souti WALES 

Royal Society, May 17.—Rev. W. B. Clarke, M.A., 
F.G.S., in the chair.—The officers for the ensuing year were 
balloted for :—President (ex-officio), the Governor, Sir Her- 
cules Robinson, K.C.M.G., &c.; Vice-presidents, the Rev. 
W. B. Clarke, M.A., F.G.S., Mr. H. C. Russell, F.R.AS., 
Government Astronomer; Hon. Secretaries, Prof. Liversidge, 
Dr. Leibius. The treasurer presented his annual statement, 
which showed that although the Society had expended a con- 
sidcrable sum during the past year upon furniture and fittings 
for the new rooms, there was still a very satisfactory cash 
balance. The Rev. W. 33. Clarke then delivered his annual 
address. The Society was informed that sections were about 
to be established by the council in order that members who 
devoted themselves to particular branches of scientific study 
might have afforded to them more frequent opportunities for 
meeting and working together than was possible at the more 
formal general mcetings of the Society. 

June 7.—The Rev. W. B. Clarke, F.R.S., in the chair. ---The 
chairman stated that the deputation appointed for the purpose 
at a former meeting, had waited on the Minister for Justice and 
Public Instruction and had submitted a request to be communi- 
cated to the Government for the sum of 3,500/, for the erection 
of a suitable building and 300/, annuity for the ordinary purposes 
of the Society, They were courteously received, and the Minister 
cordially promised to lay the matter before his colleagues, — Prof. 
Liversidge, hon, secretary, announced that a large number of 
members had entered their names for the sections, and gave 
notice that arrangements had been made for the preliminary 
meetings of the following sections, viz. :—Section A. Astrono- 
mical and Vhysical Science. 3B, Chemistry and Mineralogy. 
C. Geology and Paleontology. D, Biology. E. Microscopical 
Science. F, Geography and Ethnology. G. Literature and 
Fine Arts, IL. Medical Science. [, Sanitary and Social Science 
and Statistics. It was mentioned that a large number of gentle- 
men interested in scientific matteis were desirous to be elected 
into the Society as soon as the above sections were established. — 
Mr. H. C. Russell, F.R.A.S., Government Astronomer, then 
read a paper entitled, ‘‘ Notes upon some Remarkable Errors in 
Thermometers, ” which had been exhibited by standard instru. 
ments at the observatory. Ile also exhibited an improved form 
of heliostat suitable for signalling purposes. 

GoTTINGEN 


Royal Academy of Sciences, March 4.—The following, 
among other papers, were read :—Some important improve- 
ments in simple and compound influence-machines, by M. Holtz, 
---(n the constitution of stecl and its connection with magnetis- 
ability, by M. Fromme. He credits M. Ruths with the true 
settlement of this question, With small magnetising forces an 
annealed bar always takes more magnetism than a sim 
hardened bar. But as the magnetism in the hardened bars 
increases in greater ratio than in annealed bars, a value of mag- 
netising force is reached, at which the magnetism of the har- 
dened bar reaches that of the annealed, thereafter exceeding it. 
This indifferent force is smaller the thicker the bar in compari- 
son to its length. Witha certain ratio of length and thickness it 
becomes infinitely great. The contradictions of previous ob- 
servers are explained when dimensions are taken into account. 
M. Fromme, using more adequate means, confirmed M, Ruths’ 
results. M. Gauyain has recently got results that filly agree 
with those of Ruths ; but M. Fromme explains them somewhat 
difterently from the French physicist. 
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April 12.,—Contribution to anatomy of the medullat ie 
pheral nerve fibres, by M, Kuhnt. > ee 
May 6.—On the conductivity of electrolytes dissolved in 
water, In connection with the wandering of their constituents, by 
M. Kohlrausch. The conductivities of electro-chemically equi- 
valent solutions of two electrolytes which have one constituent 
in common, are inversely as the transference-numbers of the 
same equivalent ; or the product of the conductivity of the solu- 
tion and the transference number of the common constituent on 
both sides is the same. The hindrances to movement in dense 
solutions, it is found, genera'ly affect the kation more than the 
anion.—On the movement of electricity in material conductors, 
especially in fa conducting ball, by M. Riecke.—Sulphide of 
carbon as a preserving and disinfecting substance, by M. Zoeller. 
—QOn the pressure forces arising from simultaneous motions 
associated with contractions and dilatations of several spherical 
bodies in an incompressible liquid, by M. Bjerknes. 

June 17 —Theory of unipolar induction and Phicker’s expe- 
riments, by M. Riecke. He considers first, the induction of a 
moved magnetic pole ona linear conductor at rest; then the 
induction of a magnetic pole at rest on a rotating conductor ; 
then applies the principles arrived at to Plucker’s experiments ; 
a fourth chapter is on Wilhelm Weber’s unipolar induction. — 
Contributions to anatomy of the Crinoideze (second article), by 
M. Ludwig.— Physiology and histology of the central nerve- 
system of helix pomatia, by M. v. Thering.—Sulphide of car- 
bon as a preserving substance (second paper), by M. Zoeller. 
Five drops of the liquid to a litre of air space suffices to preserve 
the most decomposable fruits and vegetables. These tasted quite 
fresh after short exposure to the air, and meat quite lost the 
smell of sulphide of carbon after boiling or roasting, but it had 
a slight flavour like that of game, which, to most people, is not 
unpleasant. It appears that sulphide of carbon acts in the way 
of coagulating albuminous substances and lessens the water- 
contents of the preserved substances. 
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Imperial Academy of Sciences, July 6.—On the causes of 
keratitis after section of the trigeminus, by Dr. Feuer.—Experi- 
ments on the heat conductivity of nitrogen, binoxide of nitrogen, 
ammonia, and coal-gas, by M. Plank. These are, respectively 
(the conductivity of air being made = 1), 0'993, 0°951, 0°917, 
2°670.—Studies on the more recent tertiary formations of Green- 
land, by M. Fuchs. Several new fossil species are described. 

July 13.—Action of current electricity on the motion of pro- 
toplasm, on living and dead cell contents, and on material 
particles generally. Second part: Influence of the galvanic 
current on dead cell contents; by M. Velten. Very strong in- 
duction currents sent through a cell, or a number of cells, set 
the contents in rotation, which is very like vital rotation, and 
follows the same laws. Thebotanical phenomena of circulation, 
sliding motion, &c., can be well imitated by this means. M. 
Velten infers that the cause of pee oe is to be 
sought in electric currents produced in the living cell contents.— 
On the advancement of science by professors and private savas, 
the doctrine of geognostic land-types, and the method of geolo- 
gical surmises @ priori, by M. Boud.—On some elementary 
infinite series, by M. Igel. 

PARIS 


Academy of Sciences, Sept. 4.—Vice-Admiral Paris in 
the chair.—The following papers were read:—New theorems 
relative to couples of segments making a constant length, 
by M. Chasles.—Researches on the disappearance of ammonia 
contained in waters (first part), by M. Houzeau. Water from 
wells quickly loses its ammoniacal principle in a vessel her- 
metically sealed. Light favours this disappearance, but is not 
indispensable to the phenomenon. This suggests the prac- 
tical process of exposure to the sun. M. Houzeau also found 
that artificial ammonia added to water (in the form of carbonate 
of ammonia) quickly disappeared.—Representation of elliptical 
functions of the first species by means of left biquadratics. 
Extract from memoir by M. Léauté.—Rectification of a previous 
communication on determination by the principle of geometrical 
correspondence, of the order of a geometrical place defined 
by algebraic conditions, by M. Saltel.—Results obtained by 
means of new apparatus for extraction of the juices of 

-cane, by MM. Mignon and Rowart. The plan they 
have adopted (in Guadaloupe) is ;partly like that in treat. 
ment t. They use a rasp or defibrating machine ; 
this reaches the hardest parts forming the envelope of 
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the cane, and disorganises the cells which : 

and which most easily esca h mae richest in sugar 
the hydraulic press used, t 
gives twelve atmospheres, 
compression ; the action of the larger piston is 
together giving a pressure of 80 atmospheres. 
tained surpass considerably those from ordinary methods. Thus 
cane simply defibrated and subjected to only one pressure, 
77 per cent. of its 
submarine elevation observed in the Gulf of Arta, by M. de 
Cigalla. In 1847 and 1865, after some shocks of earthquake, a 
very dense sulphurous vapour rose from the bottom and destroyed 
many fishes (such emanations still occur, but less in uantity). 
ae hydrographic maps for 1847 gave 8 fathoms as the depth 
there. 
forming a cone 300 fathoms in circumference, and with its‘ 
summit of 2 fathoms 4 feet under the surface. The temperature of 
the water is not sensibly altered. Objects kept in the water a 
few days are covered with a light coat of sulphur. 
ground consists of verysmall shells, while the neighbouring bottom 
is of oozy nature.—Observation of American vines attacked by 
phylloxera, in the environs of Stuttgardt, by M. Schnetzler. 
Three centres of invasion were discovered in July. The vines’ 
infested are all of American origin, and were imported twelve 
or thirteen years ago, either directly from America, or from 
France. 
tions of the planet 166, by Mr. Peters.—Discovery of planet 167, 
—dispatch transmitted on Aug. 29, 1876, by Mr. Joseph Henry, 
of Washington, The planet was discovered by Mr. Peters of 
Clinton.—On the characteristics of conical systems, by M. 
Halphen.—New theory of the numbers of Bernoulliand Euler, by 
M. Lucas.—On the invention of the pneumatic fire-syringe, by M.' 
Govi. From the Giornale aci Letterati, published in Rome about 
the middle of the eighteenth century, it is shown that the pneu- 
matic fire-syringe, which has been thought to date from 1862 or 


in the o lary treatment. In 
ere are two pistons; the smaller 
and acts during the whole of the 
added, the two 
The results ob. 


ave 
weight of very rich saccharine juice—On a 


Now recent soundings show that the bottom has risen, | 


The raised 


The insect attacks the :oots and rootlets.— Observa- 


1863, was invented and described in 1745 by the Abbé Augustin 


Rutfo, of Verona, more than halfa century before a workman of St. 


Kuenne gave the idea of it to Prof. Mollet, of Lyon, or M. Fletcher 


experimented with it before Mr. Nicholson.—On the dissociation 


of bicarbonate of soda at the temperatue of 100°, reply to M. 


Gautier, by M. Urbain. M. Crautier, heating 4 grammes of dry 
bicarbonate of soda between 100° and 115°, found it completely 
decomposed in eighteen hours; he infers that in dried blood- 
plasma, thus heated, the bicarbonate of soda must also be de- 
composed. 
latter case the calt is empasted in a substance which forms 4 
varnish round each of its fragments, and this corresponds to the 
case of heating the salt in a closed vessel, when dissociation 
does not occur.—Note on the phenomena of digestion in the 
American Cockroach (Periplaneta americana, L.), by M. Plateay, 
His examination of this insect confirms his former observation 

from which he concluded that the digestive juices of insects aré 
alkaline or neutral, never acid.—Researches on the silicifie 

plants of Autun and Saint Etienne ; Calamodendrex and thei 

probable botanical affinities, by M. Renault. 


M. Urbain denies the inference, because in the 


Several resem 
blances seem to favour the supposition that Calamodendreve hav 
been the ancestors of the present Gnetacezx. 
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THE INTRA-MERCURIAL PLANET OR 
PLANETS 

HE question of the existence of one or more planetary 
T bodies revolving within the orbit of Mercury is again 
revived by Weber’s observation of a round black spot 
just within the sun’s eastern limb, on the afternoon of 
April 4 in the present year which had not been visible on 
the same morning, and early on the following day had 
disappeared. The position at 23’ only from this limb is 
one, where an ordinary spot would not be expected to 
exhibit a circular outline ; and a round black disk, in 
such a position more especially, must instantly attract the 
attention of a practised observer. On April 4 clouds 
unfortunately prevented lengthened observation, and in 
Weber’s notice there is no reference to any perceptible 
motion during the short time the spot could be watched. 

This observation resembles others already upon record, 
made by persons equally worthy of credit, which it is 
hardly possible to explain except on the hypothesis that 
one or more planetary bodies exist with mean distance 
less than Mercury, the rate of motion where motion has 
been detected by the most reliable observers, not being 
consistent with greater distance from the sun. While it 
is certain that comets with perihelia within the earth’s 
orbit have transited the solar disk, and notwithstanding 
such transits may have been more frequent than is gene- 
rally supposed, the appearance of the spots now in ques- 
tion scems, at least in several of the best authenticated 
cases, to negative any idea of their being due to the 
passage of comets across the sun, near their nodes. At 
the same time there are several instances where the form 
of the spots would perhaps accord better with the assump- 
tion of a cometary transit, unless we can admit that the 
deviation from circular contour is attributable to an 
optical cause. 

It may be remembered that the attention of astronomers 
was first seriously directed to the possible existence of a 
planet or planets interior to the orbit of Mercury, by M. 
Leverrier’s announcement that the motion of the peri- 
helion of this planet was not explained by known causes 
of perturbation, but that an excess of 38 seconds in the 
century must be admitted beyond the value derived from 
theory, to produce an agreement between calculation and 
observation in the discussion of the long series of observed 
transits across the sun’s disk. The unexplained motion 
of the line of apsides might, as M. Leverrier remarked, 
be due to the existence of a single interior planet of a 
Mass which would depend upon its mean distance. With 
@ distance of o'17 (period of revolut’on, 25°6 days) the 
mass would be precisely equal to that of Mercury, and it 
would vary inversely with the distance. Or it might be 
due to a group of small planets circulating within the 
orbit of Mercury. 

; Having before us the whole of the recorded observa- 
nots of the presence of Suspicious spots upon the sun’s 
disk, we ‘Shall soon discover that they hardly admit of 
explanation on the hypothesis of a single planet, even if 
we assume a small inclination of the orbit of this planet 
to the ecliptic, @ condition which, while it would greatly | 
extend the transit-limits, must at the same time render | 
* VOL. xIv.—No. 361 | 
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the transits so frequent tha: 


tit is in a high a im- 
probable the planet could have so long peg eae 


detection. Some few of the observations, as just remarked, 

we may perhaps refer to comets in transit; it remains to 

endeavour to ascertain from observations not thus ex- 
plained what period or periods will best represent them, 
with the view to being warned of the probable times of 
future transits, 

This subject has engaged the attention of M. Leverrier 
during the last few weeks, or since he became cognisant 
of Weber’s observation last April, the notification of which 
was long delayed. It appears that the observations of 
Stark and Steinheibel, 1820, February 12, Lescarbault, 
1859, March 26, and that of Weber, may refer to the 
same planetary body if the revolution be supposed 
28'0077 days; this being the sidereal revolution with 
respect to the node, the synodical pcriod would be 30°33 
days ; the corresponding mean distance from the sun is 
o'18, and the maximum elongation 10$ degrees. Sucha 
planet would again be in conjunction with the sun on 
October 2nd or 3rd of the present year; and if Lescar- 
bault’s observation affords any approximation to the posi- 
tion of the line of nodes would pass acrass the sun’s disk, 
and for this reason M. Leverrier has directed attention to 
the importance of a close watch upon the same, during 
these days, such watch, if possible, to extend to distant 
meridians, so as to insure pretty continuous observation 
through the forty-cight hours, Paristime. He has already 
advised American observatories through Prof Henry, 
Secretary of the Smithsonian Institution, and it is to be 
hoped the chance of making an important discovery at 
this time, may be made known to observers in the East. 
It will be seen that the aid of the telegraph is indispen- 
sable, in order to secure complete evidence of the existence 
or non-existence of the hypothetical planet this autumn. 

Other observations may be reconciled with a period of 
similar length, but the planet to which they may be sup- 
posed to refer cannot be identical with the above. Thus 
if Mr. Lummis’s sketch of the path of the small round 
black spot, which he remarkec upon the sun at Man- 
chester on the morning of March 20, 1862, is reliable in 
the hurried and otherwise disadvantageous circumstances 
under which it was made, the ascending node was almost 
diametrically opposite to that of Lescarbault’s planet, 
elements which have been attributed to MM. Valz and 
Rddau, and exhibiting a near agreement in the position of 
the line of nodes, being certainly erroneous. Again, one 
of the most interesting observations bearing upon the 
existence of an intra-mercurial planet is that made about 
the end of June or beginning of July 1847 in this country, 
which-can hardly be supposed to refer to either of the 
objects seen by Lescarbault and Lummis respectively. 
The exact date of this observation is unfortunately lost 
beyond recovery. 

Mr. B. Scott, the City Chamberlain, observing the ’sun’s 
disk near London, a short time before sunset late in June 
or on one of the first days in July, remarked upon it a 
perfectly circular black disk, and was so confident of the 
unusual character of the spot that he was on the point of 

making known his observation through one of the London 
daily journals on the evening of the same day, when unfor- 
tunately an astronomical friend, under the impression that 
an ordinary spot had been observed, dissuaded Mr. Scott 
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from so doing. It thus happened that the matter dropped 
until the announcement in 1860 of Lescarbault’s observa- 
tion on March 26 in the preceding year, when Mr. Scott, 
in a communication addressed to the 7¢#es, drew atten- 
tion to his experience in the summer of 1847. It was 
then discovered that he had not bcen the only observer of 
the strange object. Mr. Wray, the well-known optician, 
then resident at Whitby, had rcmarked a small circular 
black spot upon the sun late one afternoon at the end of 
June or early in July, though he also had, in 1860, lost the 
exact date. Doth these gentlemen have furnished the 
writer with cvery other particular of their observations. 
That they refer to the same object can hardly be doubted. 
Mr. Wray had it under observation for forty minutes, 
when the sun sank into a bank of cloud and was not 
‘again visible that day. In this interval the spot appeared 
to have moved about five minutes of arc, and when last 
perceived was so near the western limb of the sun that 
Mr. Wray believes if the cloud had not interfered, in 
about ten minutes he would have witnessed the egress. 
This circular spot, the diamcter of which he judged to be 
about six seconds of arc, was not visible early on the fol- 
lowing morning, though other spots of ordinary form 
which were present on the disk remained nearly un- 
changed. Mr. Scott was observing with a refractor of 
about 44 inches aperture, Mr. Wray with a fine 6-feet New- 
tonian reflector of equal aperture, which he was employ- 
ing at the time in a study of the varying aspect of the 
solar spots. Notwithstanding the unfortunate loss of the 
date of these observations, such particulars as are avail- 
able are still of value as certifying the existence of such 
objects in transit ; there is no observation of the kind 
resting upon more excellent authority. 
A letter from Prof. Heis, of Munster, the author of the 
“ Atlas Czelestis Nova,” received while closing these 
remarks, gives full details respecting Weber’s obser- 
vation. The spot was intensely black, perfectly round, 
and smallcr than the planct Mercury in transit. Prof. 
Heis expresses the utmost confidencc in this observation 
by his friend, who has long been accustomed to examine 
the solar disk. J. R. HIND 
UNIVERSITY COLLEGE, BRISTOL 
E have been able to keep our readers informed of 
the various steps which have been taken to bring 
to fruition the movement which was commenced about 
three years ago to establish in Bristol an institution for 
University education. This movement, we are glad to 
say, has been so far successful that a beginning is to be 
made on Tuesday week, October 10; on that day com- 
mences the first term of the first session of what will be 
henceforth known as University College, Bristol. From 
the first it was sought to make the proposed institution 
something more than a mere “technical” college. All 
alorfy it has been kept in view that the only really liberal 
training is one in which all the faculties of man are 
drawn out harmoniously and equally, in which a broad 
basis for future special work is laid, by education in all 
the great departments of human knowledge. The Bristol 
institution is not to be a mere special college, it is to be a 
University. Prof. Jowett, at the meeting held in June, 
1874, struck the right note when he said: “ The distinc- 
tion he wdéuld draw between liberal education and merely 
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technical education was this—the one comprehended the 
other ; it was the other, with something added to it, 
carried on in a higher spirit ; it was the one pursued not 
merely for the sake of getting on in the profession, or 
making a man an enginecr, or a miner, or a doctor, but 
for the sake of the improvement of the mind. No man 
will be a first-rate physician or engineer who is not some- 
thing more than either.” The first programme of the 
classes of this new college is certainly a modest one so 
far as extent is concerned, but it comprehends all the 
clements of a liberal education—literature, science, and 
art. In science there will be instruction in chemistry, 
physics, zoology, botany, seology, mathematics and ap- 
plied mechanics, and political cconomy ; in litera- 
ture, ‘classes for:‘modcrn history and literature; and 
in art (for evening classes at least) geometrical and 
mechanical drawing. In all these branches _profes- 
sors or lecturers have already been appointed, but 
the programme contains other subjects—classical lan- 
guages and literature, modern languages, and textile 
industries—to which no appointments have yet been made, 
but which will no doubt be filled up as soon as circum- 
stances permit. Affiliated to the Bristol College, more- 
over, is the old-established Bristol Medical School, for 
which new buildings will be erected, and on which, we 
believe, the new institution will have a stimulating and 
liberalising effect. The principal work of the college will 
of course be carried on during the day by means of lec- 
tures and laboratory work, but we are also glad to see 
that the directors have resolved to follow from the first 
the excellent example of Owens College, Manchester, by 
establishing evening classes for those who are unable to 
take advantage of the day classes. 

Altogether the originators of this movement and the 
Council of the College are to be congratulated on the fair 
start they have made, and if they continue as they have 
begun, we cannot doubt that in no long time University 
College, Bristol, will become as great and as firmly-esta- 
blished a centre of culture as the Owens College, Man- 
chester. But in the meantime the great want of the new 
institution is money. Owens College, Manchester, has 
received many liberal donations since John Owens left 
his 100,000/, for the endowment of professorships, and by 
these gifts it has been cnabled to develop wonderfully. 
But even Owens College feels itself hampered from want 
of sufficient funds, and now with justice advances its 
claims to government cndowment. The originators of the 
movement which has just reached a successful culmina- 
tion in Bristol calculated that they could not make a 
beginning without a capital sum of 25,000/., and an annua 
subscription of 3,000/. for five years. They have received 
many liberal donations and subscriptions, and have ob- 
tained so nearly all that they thought was required, that they 
have felt authorised in making a beginning. From the first 
Balliol and New Colleges promised 300/, a year each for five 
years, A good many donors, individuals, firms, and 
companies have given 1,000/, cach, and many subscrip- 
tions of smaller sums have poured in, The Clothworkers 
Company have offered a handsome subscription, on 
condition that means are taken to promote technical edu- 
cation in the West of England clothmaking districts, and 
as we have said, “ Textile Industries” is put down as one 
of the lectureships to be filled up. We hope, however, 
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that the Worshipful Company will not put too oe a 
construction on the conditions of their subscription, but t . 
they will have the shrewdness to see that the best possible 
preparation for a special knowledge of textile industries is 
a thorough grounding in the sciences on which these are 
founded. 

Still, notwithstanding all that has been done and pro- 
mised, the Bristol College must stand still, and therefore 
fail of its purpose, unless subscriptions and endowments 
continue to pour in handsomely until it be enabled to 
offer an education not inferior to that offered by Owens 
College, Manchester, or the Universitics of Fdinburgh 
and Glasgow. We feel confident, however, that once the 
institution is fairly started and at work, and has had 
opportunity of showing the vast benefits it is able to 
confer on the large industrial population with which it 
ig surrounded, and thus indirectly on the general culture 
and material welfare of England, that some at least of the 
many rich and liberal-minded men in the country, who 
only wait for a worthy object on which to exercise their 
generosity, will see that here is one that deserves and 
requires their help, by giving which liberally they will not 
only benefit their country but do lasting honour to them- 
selves. No similar institution that has been started on a 
liberal and disinterested basis and his been properly 
brought before the public has yet proved a failure; we 
need only refer again to Owens College, to the Newcastle 
College, and to the more recent Yorkshire College of 
Science, which, however, has much to do before it gets 
beyond the stage of a merely technical school. Soon 
also will we have an institution in Birmingham, the 
Josiah Mason College, so liberally endowed by its still 
living founder. These institutions have all sprung up to 
supply what was felt as a great want ; and no district in 
the country has more need of a centre of liberal culture 
than the south-west of England, the seat of so many and 
so varied industries, We venture to think that all that 
has been yet obtained is nothing to what the extensive 
district, containing so many rich landed proprietors, 
manufacturers, and merchants, canafford. Now that 
they see the institution actually at work in their midst, 
and perceive how impossible it is for it to do efficient work 
on its present basis, we cannot doubt that they will extend 
their liberality, and, aided by others throughout the country 
who are able and always ready to helpin a noble and deserv- 
ing cause, establish University College, Bristol, on as solid 
a pecuniary foundation as any similar institution in the 
country. 

We need not insist here again, as we have often 
done already, on the fact that we are in danger of losing 
Our lead among the nations so far as industry is con- 
cerned, fromth ficient training of those who have the 
conduct of our commerce and manufactures in their 
hands, It is a fact which is being ever and anon reiterated 
on the platform and by the general press. Along with a 
aie and comprehensive system of elementary educa- 

on, it 1s only by establishing all over the country, in the 
ee of industry, institutions where a compre- 
Gass cnek: ae can be obtained as the only satisfactory 
ie Hee pa special training can be built, that we shall 
We have five pe ele on the Continent and with America, 
peel ics centres in England either established 
» Some of them, however, greatly deficient 
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in comprehensiveness. Bristol, we have no doubt, will 
one day become one of the most efficient in the country. 
Everything has gone smoothly hitherto, Even the 
Clifton Association for the Higher Education of Women 
intend to have no courses of lectures this winter, to see 
how far women in and around Bristol will avail {them- 
selves of the College ; for the lectures will be given to 
both sexes at once, though the class instruction will be 
separate. We only hope that othcr important centres 
will follow the examples already set, and that ere many 
years no man in England will have to go without a liberal 
education because it is not within his reach. If Scotland 
with her four millions of people finds it difficult to meet 
her wants in this direction with four universities, how 
much has yet to be done in England with her twenty-four 
millions cre she is on the footing of even her poor rela- 
tion of the north. 





FIELD GEOLOGY 
Field Geology. By W. Henry Penning, F.G.S., Geologist, 
H.M. Geological Survey of England and Wales. With 

a Section on Palxontology, by A. J. Jukes-Browne, B.A. 

F.G.S., Hf.M. Geological Survey. (London : Baillitre, 

Tyndall, and Cox, 1876.) 

N the modestly-written preface to this little volume, the 

author naturally refers to the difficulty which he 
experienced in determining what subjects ought properly 
to be treated under the title of “Field Geology.” It 
would have been defensible to have included in such a 
work as the present useful, if somewhat desultory, sugges- 
tions upon almost every branch of geological inquiry, apd 
thus to have expanded the convenient manual into a 
ponderous treatise ; we believe, however, that the author 
has exercised a very wise discretion in restricting the work 
within its present limits, and making it of as practical a 
character as possible; for everything calculated to 
increase the size, weight, and price of the book must, 
perforce, have tended to prevent it from occupying that 
place for which it 1s primarily designed—the portmanteau 
of the working geologist. 

The Geological Survey of the British Islands, the foun- 
dation of which was laid by the labours of De la Beche 
and Logan nearly half a century ago, and which is now 
approaching completion, differs in some important respects 
from most of the official geological surveys of European 
and American states. While the latter usually aim at 
little if anything more than defining the boundaries of the 
areas occupied by each of the geological formations, the 
former sets before itsclf a much morc lofty ideal-—no less 
in fact than such a delineation of all the lines of outcrop of 
the strata, with indications of their flexuresand dislocations, 
as will enable any competent person using the maps and 
sections to realise the actual geological configuration of the 
rock-masses to a considerable depth below the surface. 

Of course the execution of such a design as this :nust 
necessarily be very unequal. Not to mention differences 
of individual ability and scientific culture in the members 
of the staff of the survey—differences, the consequences of 
which not even the most perfect organisation or rigid 
supervision can altogether neutralise—we must remember 
that the data on which the geological surveyor has to rely 
n drawing his lines in different areas, are so varied as 
greatly to affect the value of the results attaine® In one 
sheet of the Geological Survey map, which happens to 
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represent a district free from superficial accumulations, 
and in which numerous alternations of hard and soft beds 
afford the greatest facilities in detecting every deviation 
of the strata from their normal position, the minute struc- 
ture of the country will be found delineated in the most 
exquisite detail ; while in an adjoining sheet broad spreads 
of colour separated by dotted lines constitute a confession 
that the surveyor was here engaged in an almost hopeless 
task, It may, indeed, be questioned whether on a map 
of so large a scale as that of the Geological Survey, any 
useful purpose is answered by attempts to define the 
boundaries of formations buried under several hundreds 
of feet of boulder-clay or gravcl. Another serious obstacle 
to the perfecting of our geological maps is found in the 
circumstance that rocks of identical mineralogical com- 
position, but of very different geological age, are found 
occasionally in direct apposition; and in such cases 
(except in the rare instances of numcrous sections afford- 
ing fossils characteristic of either formation presenting 
themselves) the field-geologist finds himself hopelessly at 
fault. For example, in those parts of England in which 
the limestoncs and grits of the Coralline Oolite are found 
intervening between the Oxford and Kimmeridge clays 
the work of the surveyor is an easy one; but where, 
as is frequently the case, the first-mentioned formation is 
absent and the one series of argillaceous strata lies directly 
upon the other, the result attained by him is necessarily 
of the most vague and uncertain character. On the 
other hand, many of the hard and well marked rock- 
masses, which the geological surveyor naturally scizes 
upon in drawing his lines of boundary, are too frequently, 
alas, shown by the palzeontologist to be altogether desti- 
tute of any important significance. 

In spite, however, of these unavoidable inequalities and 
imperfections in its execution, the map of the Geological 
Survey is a splendid work, and one of which the country 
may justly be proud ; it has already largely prevented the 
wasteful expenditure of the resources of the empire in 
futile undertakings, while it has brought to light many 
unsuspected sources of mincral wealth ; and it is hard 
to say whether in the future the aid which it will render 
to those engaged in scientific research will not outrival 
that which it now affords to industrial enterprise. 

The methods pursued by the Geological Survey of this 
country, in seeking to realise that ideal to which we have 
adverted, have been gradually deve/ofed in the hands of the 
numerous able observers and sagacious thinkers, who have 
since its foundation been members of its staff. Hitherto, 
however, these methods have been handed down by tra- 
dition only, and no work has existed to which an outsider 
or foreigner could refer for an exposition and illustration 
of them. Hence we gladly hail the appearance of the 
present work, as satisfying a want which has long been 
feland frequently expressed, 

In the execution of his task we consider that the 
author has been on the whole very successful, especially 
when we remember that the experiment is the first of its 
kind. His explanations are strikingly clear, simple, and 
full ; indeed, we may perhaps suggest that some of the 
minute details into which he enters are unnecessary for 
the class of persons to whom alone the book is likely to 
be of seryice—those, namcly, who have mastered the 
elementary principles of geological science. For ex- 


ample, we think that the author might fairly have given 
his readers credit for sufficient knowledge of plane tri- 
gonometry to have enabled them to make use of a very 
simple formula ; and he should therefore, it seems to us, 
have substituted such a formula, with a table of tangents, 
for the rule-of-thumb and. not very accurate methods for 
calculating true from apparent dips, given in pp. 42-46, 
His very minute directions, too, concerning the method 
of running levels for the purpose of preparing geological 
sections are, we think, a little out of place here, as they 
differ in no respect from those in ordinary use among 
engineers and surveyors, and may be found described in any 
treatise on land-surveying. On the other hand, his sugges- 
tions as to the use of two ancroids, one to be examined every 
half hour at a fixed station, though correct enough in 
theory, with other less exact 'methods applied to running 
lines of level, are certainly likely to be of little actual 
value to the geologist ; while therc is an omission of any 
reference to the really practicable applications of a single 
aneroid, when used with Airy’s tables, either for calcu- 
lating approximately the difference of level between 
two points (¢.¢., the height of a bed of gravel above 
the level of the present stream), or in supplemcnting 
the data found on a contoured map; neither does our 
author refer to the use of Abney’s level and several other 
simple contrivances which will be found very useful for 
the same purpose. 

The sections on “ Lithology ” and “ Palxontology” are 
treated with less diffuseness than those on the preparation 
of geological maps and sections, Ina work of reference 
like the present we cannot but regard the reduction of 
the information to a tabular form, wherever this is prac- 
ticable, as a great convenience; and we commend the 
adoption of the method in this part of the work. Mr. 
Jukes-Browne’s remarks on the collection, preservation, 
and determination of fossils are, if not exhaustive, at least 
very useful and practical; but we can only consider the 
index of characteristic fossils, as unnecessarily increasing 
the bulk of the book, for no geologist who is able to 
determine the species of a fossil is likely to be at any loss 
as to the geological horizon to which it belongs. 

Geological surveying is an art which for its successful 
performance requires some natural aptitude, a consider- 
able knowledge of the principles and results of geological 
science, careful training, and much practice. The perusal 
of Mr. Penning’s valuable hand-book will not make a 
man a geological surveyor, but it may enable him to 
appreciate some of the methods employed in the work— 
at least under its simplest conditions—as carried out by 
our national survey. And he who has mastered these 
first principles as here set forth will be the better pre- 
pared to encounter the more difficult problems which 
are presented by areas of more complicated geological 
structure and provided with less perfect topographical 
maps than our own. J. W. J. 





THE BATS OF ASIA 


Monograph of the Astatic Chiroptera, By G, E. Dobson 
M.A.,M.B. (Printed by order of the Trustees of the 
Indian Museum, 1876.) 

IOLOGISTS have, during the last few years, learn! 
with interest many of the valuable facts brough 
forward by Mr. Dobson, of Netley, with reference to th 
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anatomy and classification of the bats of Asia, The author 
tells us in the work under notice, which is the summary 
of the results of his investigation, that he was led to the 
special study of the Chiroptera from a desire to write a 
descriptive catalogue of the species of bats preserved in 
the Indian Museum at Calcutta. Finding, however, that 
but few species were not therein contained, the author, 
much to the advantage of his fellow-zoologists, determined 
to incorporate an account of all the Asiatic forms, the 
result being that he has presented us with a complete 
Monograph of the Asiatic Chiroptera. 

Further, there being but four species of bats found in 
Europe which are not also Asiatic, these are also dec- 
scribed in footnotes, which still further increases the 
value of the volume, making it, in fact, a monograph of 
the Asiatic and European Chiroptera. 

There are a hundred woodcuts, mostly orizinal illus- 
trating the configuration of the head and nical ap- 
pendages of the most characteristic of the 122 species 
described ; and the work in its letterpress and size 
corresponds with the valuable catalogues of the zoologi- 
cal collections in the British Museum. 

Mr. Dobson divides the order primarily into the Mega- 
chiroptera and Microchiroptera, these sub-orders corre- 
sponding to the Frugivorous and Insectivorous Bats as 
usually described. The former of them are arranged in 
two groups—the Pteropi, with the tongue short and the 
molar teeth well developed ; and the Macroglossi, with 
lengthy tongues and molars scarcely clevated above the 
gums. 

With reference to the Microchiroptera two branches 
are assumed to have diverged from the ancestral f.rms 
(Palxochiroptera) of the order ; one of these, the Vesper- 
tilionine Alliance, includes the Vespertilionid.e, Nycte- 
ridx, and Rhinolophidx; the other, the Emballonurine 
Alliance, the Emballonuridie and Phyllostomidie. This 
important division is shown to be based upon several 
well-marked anatomical characters, the members of the 
Vespertilionine Alliance having the tail always contained 
within the interfemoral membrane, which it never per- 
forates ; the first phalanx of the middle finger extendcd, 
during repose, in a line with the metacarpal bone ; the 
premaxillary bones rudimentary, and consequently the 
incisors small; and the hair scales imbricated, the tips of 
the scales being arranged in an oblique line, not termi- 
nating in acute projections, In the members of the 
Emballonurine Alliance, on the other hand, the tail, if 
present, generally perforates the interfemoral membrane ; 
the first phalanx of the middle fingcr is morc or less 
completely folded forwards, during repose, upon the 
Superior or inferior surface of the mctacarpal bone ; the 
Premaxillz: with the incisor teeth are large ; and the hair- 
scales are arranged in a transverse series, the tips of the 
scales nearly always terminating in acute projections. 

The character of the hair-scales is one which Mr. Dobson 

'nvestigated with special care, and he has submitted his 
on of wees more than forty genera—to the inspec- 
oat ied J. D. Macdonald, who has confirmed his 
Mystacina ae except with reference to Miniopterus and 
mediate f » “he one otherwise recognisable as an inter- 

«fm, and the other quite peculiar as far as its 

r 18 Concerned, 


Although the Fruit-bats are included in a separate sub- 
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order, in other words, though they are assumed to have 

developed “from a group of Palzochiroptera distinct from 

that from which the Vespertilionine and Emballonurine 

alliances have sprung,” nevertheless, Mr. Dobson con- 
siders that they have affinities with that section of the 
latter group from which the Emballonuride are derived 

This we cannot quite understand. May not the retention 
of a second index phalanx in RAinopoma, and of well- 
developed incisors in the Phyllostomidz be but a want of 
divergence from the Palazcochiropterous type in the branch 
on which they are placed? asimilar absence of modifica- 
tion in the independently-developed Pteropinz being fol- 
lowed by a similar result as far as structure is concerned. 
This would, however, have no effect upon the indepen- 
dence of the pedegree-lines of the two groups, and would 
not make them blend in any parts of their course. 

Mr. Dobson lays stress, in his definition of the sub- 
family Phyllorhininze on the union of the ilio-pectineal 
spine with the antero-inferior surface of the ilium, forming 
a large preacetabular foramen. This unique arrangement, 
discovered by Mr. Dobson himself, is one which has 
scarcely attracted the attention of osteologists to the 
extent which it deserves. 

The descriptions of the species are detailed and extremely 
precise ; the synonomy is full, at the same time thit the 
tables of measurements as well as those of specific dis- 
tinctions will be found invaluable. The work, as a whole, 
is one of the most important recent additions to zoologi- 
cal literature. 
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LETTERS TO THE EDITOR 


[Zhe Editor does not hold himself responsible for opinions expressed 
by his correspondents, Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripis. 
No notice is taken of anonymous communications.) 


Sun-Spots suspected to be Identical with an Inter- 
Mercurial Planet 


Feb. 22¢ ob.—One very minute spot was seen near the 
first limb. Not seen afterwards (on Feb. 23% o}), 
others seen, 

Aug. 307 1h,—-A circular spot of intense blackness was 
seen near the second limb. 

Aug. 307 23),—Not seen, perhaps from clouds; other 
spots seen. 

1876, March 7¢ of 30",—After a careful search only one very 

small spot was seen. This was without penumbra, but 

surrounded by bright facul.e (the drawing represents it 
as circular), 


Transits of the Spot and the Limbs of the Sun, ’ 
h ms. 


1875, 


1875, 
1875, 


IZ 23 29 47°7 
Spot 29 59°'0 
G24 31 57°8 Cloudy afterwards, 


Not visible March 94 of 30”, though another spot appeared 
in quite another part of the sun. 

Observations of the spots on the disk of the sun are made 
regularly every day (excepting Sundays) when the sky is clear 
by Mr. F. Bellamy, and the above are notes which were made 
by him at the times of observation. ROBERT MAIN 

Radcliffe Observatory, Oxford 





Erratum in Mr, Wallace’s Address 


PLEASE allow me to point out an error in my address as given 
in your issue of September 7 (vol. xiv. p. 407). Instead of 
‘‘ Pelargonium of Kerguelen’s Land” read ‘' Pelargonium of 
Tristan d’Acunha.” This oversight was pointed out to me bv 
Dr. Hooker in time to be corrected in the ‘‘ Address” as pub 
lished by the Association. ALFRED RSWALLACE 

Z2 
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THERE is a curious error in Mr. Wallace’s address which 
seems to deserve notice, as otherwise it will be often quoted 
without suspicion. He remarks (NATURE, vol. xiv. p. 407) :— 

“It must also be remembered, as Mr. Moseley has supecset 
to me, that a flower which had acquired a brilliant colour to 
attract insects might, on transference to another country, and 
becoming so modified as to be capable of self-fertilisation, retain 
the coloured petals for an indefinite period. Such is probably 
the explanation of the Pelargonium of Kerguelen’s Land, which 
forms masses of bright colour near the shore during the flowering 
season, while most of the other plants of the island have colour- 
less flowers in accordance with the almost total ahsence of 
winged insects.” 

ow the difficulty is that there is no such 7élargonium! in 
Kerguelen’s Land, though it is true that the insects are apterous. 
The flora of Kerguelen’s Land is enumerated in the Yournal of 
the Linnean Society, xiv. pp. 389, 390. Of such a persistence 
as that alluded to by Mr. Wallace there is an instance in the 
case of Prinzlea, of which Mr. Eaton detected some specimens 
with petals, though the coloration was, I believe very faint. 

W. THISELTON DYER 





Zittel’s Paleontology 


In the review of Prof. Zittel’s “ Handbook of Paleontology,” 
which appeared in NATURE, vol. xiv. p. 445, it should have been 
stated, in connection with the occurrence of Kadiolaria in pre- 
Tertiary beds, thit Mr, W. J. Sollas, of Cambridge, met with 
specimens in coprolites from the Upper Greensand, some three 
or four years ago, vide Geol. Mag., 1873, vol. x. p. 272. Prof. 
7attel duly records this fact in his paper on *‘ Radiolaria from the 
North German Chalk,” and mention of it was accidentally 
omitted in the concluding paragraphs of the review. 

Newcastle-on-‘T'yne, September 25 Iienry B, Brapy 
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Visual Phenomena 


It is evident A. Mallock (vol. xiv. p. 351) and H. Airy 
(p. 392) describe two different, though allied, phenomena; the 
latter describes the appearance of rays of light, which, after 
entering the eye, mect at a focus, and diverge before reaching 
the retina ; and the former, that of rays which reach the retina 
before meeting at a focus. For convenience, I shall call these 
respectively the ‘‘ over-refracted radiance” and the ‘‘ under- 
refracted.” They differ in the following particulars in the case 
of my own eyes :— 


The Over-Refracled Nadiance | 
(1) is diminished 


The Under-Refracted Radiance 


is increased 
by concave spectacles. 

| is diminished 
by convex spectacles. 

(3) any given part may be cut off by advancing an opaque body 

in front of the pupil from the 
same side as | opposite side to 
the given part of the radiance. 

(4) is green outside (or blue, | is red outside. 
if sunlight is used). 
® (5) consists chiefly of a more 
or less perfect ring surrounding 
indefinite rays. When the ra- 
diance is very large the rays 
disappear in the general bright- 
ness, 

(G) is not materially increased 
by increasing the size of the 
pupil; unless the radiance is 
very large, and even then it is 
increas@i much less than in pro- 
portion to the pupil. 

The first four of these must evidently, from the theory of the 
mode of production of the two kinds of radiance, be constant for 
all eyes ; but not knowing the cause of the last two, I cannot 
say whether ‘hey are so, or whether they are peculiar to some 

es, From H. Airy’s notes, 4 and 6, it would appear that 
the latter is the case ; for he is evidently short-sighted. 

Though contracting my pupil to its smallest size has little effect 


= There is a PRavguntum in Tristan d’Acunha (see Moseley, jn Yorn 
Linn. Soc. xiv, p. 383.) 


(2) is increased 


consists chiefly (when small, 
entirely) of well-defined rays, 
mostly forked. 


is increased proportionately, or 
more than proportionately, to 
the size of the pupil. 


in reducing the over-refracted radiance, yet by placing still 
smaller diaphragms in front, I can reduce if plmaast ‘ a Salat 

With my naked eye I see both kinds of radiance ; No. 3 of the 
above differences supplying an easy means of separating them, 
viz., by covering f the pupil. All then that lies on ‘the same 
side as the exposed part of the pupil, belongs to the over-refracted 
radiance ; and that on the other side to the under-refracted. But 
as Iam rather short-sighted, the over-refracted radiance (which 
makes a nearly octagonal corona) greatly preponderates ; so that 
T was not previously aware that the other existed with my naked 
eye, The application of the weakest spectacles (convex or con- 
cave) completely abolishes one or the other. 

A. Mallock is hardly correct in calling his ‘phenomenon A” 
a /emiting form; he is probably what is often called ‘*long- 
sighted ”—-I do not know whether there is any proper name for 
this peculiarity of vision—for the limiting form of both kinds of 
radiance is a point. This is what I. W. Ward sees (see p. 423), 
his eyes being neither too refractive nor too little refractive, but 
just right (he uses the word ‘‘long-sighted” in a different sense 
from what I have). As most people are either long or short- 
sighted, they see one or the other kind of radiance with the 
naked eye ; but it also appears from my own case that a person 
may sec both kinds together, and such cannot see a point of 
light free from radiance, no matter what spectacles he uses, 
unless he uses a diaphragm. I should be interested in hearing 
whether, when I. W. Ward looks through spectacles, the rays 
appear. 

The brightness of the point scarcely affects the size of either 
kind of radiance ; but a red glass between the eye and it cuts 
off the outer edge of the over-refracted radiance. 

Unlike H, Airy, I have failed to discern any relation between 
the positions of the beams of the over-refracted and under- 
refracted radiances, except that I suspect that the deams in the 
ss may in some degree correspond to the opposite gafs in the 
other. 

It would appear from the foregoing description of the phe- 
nomena in question more probable that the ‘‘ wedge-shaped ”’ 
portions of the crystalline lens, alluded to by H. Airy, instead 
of having the least refractive power, as he suggests, really have 
the greatest. The question arises, do «ifferent cycs differ in this 
respect ? THos, WM. BACKHOUSE 

Sunderland, September 19 


Antedated Books 


THE writers who have called attention to this point in NATURE 
will have rendered an important service to students if they obtain 
an amendment in the lax system often followed in this country. 
But it is to be hoped that the reform may be made complete. It 
is perfectly easy to have the exact date of issue and the number 
and letters of the sheets contained in the part stamped on the 
wrapper or cover, and then by binding these hig wea with the 
parts, an exact reference to the date is always at hand. This is 
done with praiseworthy cxactness by some of the foreign societies. 
For instance, I receive this morning a part of the Avuales de la 
Soc. Entomologigue Belgique, the wrapper of which bears ‘‘Tome 
dixneuvicme, fasc. i., signatures1ar3zetaa f/f Paru le 16 
Septembre, 1876.” This it will be seen leaves nothing to be 
desired. Iven in Spain, which we flatter ourselves is so far 
behind us, they manage this point accurately. The Annales de 
la Soc. Esp. de Hist. Nat. bears on the wrapper of each cuaderno 
the exact day of publication. Now that attention has been called 
to this point, let us hope that each society will instruct its secretary 
or editor, to see that the exact day of publication, and a summary 
of its contents, be stamped on the wrapper of every part issued. 

Thornhill, September 19 1), SHARP 
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OUR ASTRONOMICAL COLUMN 


THE BINARY STAR € BOOTIS.—A satisfactory orbit for 
this fine star is still wanting. Elements founded upon 
measures to 1833 were calculated by Sir John Herschel 
(period 117 years) ; and an orbit, on an extension of mea- 
sures to 1854, was given by Hind (period 169 years), but 
later observation has shown them to be inadmissible. 
The great difficulty encountered in this case undoubtedly 
arises from the errors which must exist in one or more of 
Sir W. Herschel’s angles, as was pointed out by his son 
in the Memoirs of the Royal Astronomical Soctety, vol. Vir 
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‘n any further investigation the first step must be to 
eas under what interpretation these can best be re- 
* conciled with subsequent measures, it being eviderit that 
all cannot be accepted as registered. Sir John Herschel 
considered the angles of 1792 and 1795, especially the 
former, must be affected with considerable error. These 
angles are respectively 35 5°74 and 354°9, or by a mean 
355°°3 for 1793'76, but if we suppose that they should 
have been registered in the north-following quadrant, 
instead of the north-preceding one, the mean would 
become 4°'7, an angle in much better accordance with 
the progression shown by the observations of 1782, 1802, 
1804, and those of Struve, Herschel, and South about 
1821. It might be worth while to determine how far this 
alteration would lead to a more admissible orbit. At the 
same time we have to bear in mind Sir W. Herschel’s 
remarks with respect to his observation, 1792, April 20, 
in PAil. Trans., 1804, p. 367. And equally are we to 
take into consideration for our guidance the same ob- 
server’s estimations of distance in 1782 and 1804, 


DIAMETER OF VESTA.—At the opposition of 1855, this 
brightest of the minor-planet group, which during the last 
spring, as in previous favourable oppositions, was dis- 
cernible with the naked eye, was observed by Prof. Secchi 
to present a diamcter but little inferior to that of the first 
satellite of Jupiter, “‘ma molto pitt debole di luce, e di 
colore ranciato carico,” and he estimated it at 08 ; this 
we find corresponds to a true diameter of 450 miles. The 
ard distance of the planet from the earth in 1855 was 
1°26. 


. PIGoTr’s COMET OF 1783.—On the night of November 
19, 1783, a coinet was discovered by our countrymin, 
Pigott, at York, well known as having also detected the 
remarkable variable stars, R Coron:e Borealis, R Scuti, 
and 7 Aquilz. Pigott notified his discovery to Mechain, 
who observed the comet at Paris on the 26th of the same 
month, and, in conjunction with Messier, determined its 
positions until December 21. It was at no time visible 
without the telescope. Elements were calculated by 
Mechain and Saron, though without satisfactory results 
on a parabolic hypothesis. Subsequently Burckhardt in- 
vestigated the orbit without this assumption, and finally 
arrived at elliptical elements, with a period of revolution 
of 5°61 years. But the most precise determination of 
the orbit from the Paris observations has becn made by 
Prof. Peters, of Clinton, U.S., who reduced the observa- 
tions anew, and introducing Hansen’s Tables for the 
earth’s positions, found elements which “represent the 
whole series to satisfaction.” These elements are pub- 
lished in the “ Astronomical Notices” issued by Prof. 
Briinnow, while in direction of the Observatory at Ann 
Arbor, Michigan (No. 19), but as this periodical is 
comparatively little known in this country, having been 
eevee for a short time only, we transcribe the orbit 
ere :-— 


Perihelion Passage, 1783, Nov. 19'93685 M.T. at Paris. 


Longitude of perihelion A 50 17 25 ‘4 
Inclination Perec: i : 2 sf oe evereaeaes 
Angle of eccentricity ... 33 32 84 
Pend axis major .. 0°5133056 
of revolution ... 5858 years. 


In this orbit ¢ Lalion di ae 
aphelion distance Lease Serer eaved gah teneirae 


The comet h 
as not been found since 1783. As re- 
fom they pero Peters, a major-axis differing but little 
2D0ve would have sufficed to bring the comet 


into rae! { 

of the subpecmnity ae planet Jupiter, at one or other 
a é€ i e ° ‘; 

great perturbations + on passages, whence it is possible 


may have resulted, even of magnitude 
fe ee an entire change of orbit. Indeed with 
€ments we find the distance of the comet 
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when in aphelion, from the orbit of Jupiter, is only 0°42. 
Independently of this, there is another cause which might 
have long operated to prevent the re-discovery of the comet: 
in 1783 it appeared under nearly the most favourable cir- 
cumstances possible for observation, yet as before stated it 
was at no time visible to the naked eye, and while 
approaching pretty near the earth, did not exceed 8’ in 
diameter, presenting throughout the appearance of the 
great majority of telescopic comets, 

The orbit of Pigott’s comet passes very near to that of 
the planet Mars: in heliocentric longitude 55°2, we find 
the distance is only 0'032, and it is to be remarked that this 
close approach takes place in one of the regions where 
the orbit of the lost comet of De Vico also comes into 
such near proximity to that of the planet; still after M. 
Leverrier’s statement with reference to past perturbation 
of De Vico’s comet by Mars, we are not to suppose that 
the bodies can be probably identical. 

With respect to the introduction of Pigott’s comet 
into our system, small variation in the major-axis assigned 
by Prof. Peters would have caused a very close approach 
of the comet to Jupiter at the aphelion passage imme- 
diately preceding the comet’s appearance, or early in 
1781. 


ommend 


THE SELF-FERTILISATION OF PLANTS 


M® THOMAS MEEHAN, one of the most acute 
and thoughtful of American botanists, has several 
times during he present year brought before the Phila- 
delphia Academy of Natural Sciences the subject of the 
fertilisation of plants. He has observed that there are 
plants with conspicuous and attractive flowers, which are 
as much adapted to secure self-fertilisation as other flowers 
are for cross-fertilisation. One of his examples is the 
green-house annual, Lrowallia elata, belonging to the 
order Scrophulariacew, having an attractive blue flower. 
Not only does it produce abundance of perfect seeds 
without insect aid, but also the entrance of an insect 
would ensure self-fertilisation. The style is nearly as long 
as the corolla-tube, and the slightly longer stamens are 
arranged closely around it. Two of the anthers are 
invei tcd over the stigma, and their connective is densely 
bearded, appeating like petaloid processes, completely 
closiny the tube of the corolla. No insect can thrust its 
proboscis into the tube except through this mass; and if 
it has foreign pollen adherent to it, it will be cleaned off 
by the beard. Furthermore, the very act of penetration 
w.ll thrust the anthers forward on to the pistil, and aid in 
rupturing the pollen sacs, and securing self-fertilisation. 

Anoth:r phenomenon, the “sleep” of plants, or closing 
of the flowers at nightfall, has been found by Mr. Meehan 
to have referencc to self-fertilisation in Claylonta wirgi- 
nica (order Portulacaccuz) and some buttercups, which seed 
abundantly, without being visited by insects. In Clay- 
tonia, the stamens, on expanding, fall back on the petals 
expanded during daylight. At night, when the flower 
closes, the petals carry the anthers into close contact with 
the stigmas, and actual fertilisation only occurs in this 
way. In ainany cases, the stamens recurve so much a3 to 
be considerably doubled up by the nocturnal motion of 
the petals ; thus the anthers are not brought into contact 
with th: stigmas, and the flowers are barren. 

In Ranunculus bulbosus, in the evening following sthe 
first day’s expansion of the flower, Mr. Meehan has found 
the zmmature anthers and the young stigmas covered 
with pollen-zrains. This would naturally be supposed to 
be the consequence of insect visits ; but no insect visits 
had taken place in the cases examincd. However, on 
carefully studying the flower it was found that coinci- 
dently with its' expansion, a single outer series of stamens 
shed their pollen into the petals, from which it easily 
fell to the immature anthers and the stigmas gvhen the 
flower closed for the night. Another equally remark- 
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able instance of self-fertilisation occurs in #. adortivus, 
whose petals do not close at night. It seeds profusely, 
yet is wholly neglected by insects, notwithstanding that it 
possesses large nectariferous glands. Instead of the flower 
closing, the slender pedicels droop at night, inverting the 
flower, and thus allowing the pollen to fall from the petals, 
on which it is shed, upon the stigmas. Mr. Meehan con- 
cludes that some deeper purpose than has yet been con- 
ceived governs the fertilisation of plants. In view of 
these examples, nature cannot “abhor” in-and-in-breed- 
ing, and it can hardly be that colour, fragrance, and 
honeyed secretion in flowers have been developed solely to 
secure cross-fertilisation. Evolutionists will await with 
interest further researches by Mr. Mechan, and confirma- 
tory evidences from other inquirers. 
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THE BRITISH ASSOCIATION 
REPORTS 


Mr. Chrystal read the following summary of a Report upon a 
Comparison of the B.A. Units of Flectrical Resistance that had 
been performed by himself and Mr. S. A. Saunder.—The experi- 
ments, of which I have here an account, were undertaken for the 
purpose of comparing the British Association Standards of Resist- 
ance now deposited in the Cavendish Laboratory at Cambridge. 
In the acceunt of the work Mr. Saunder and myself have en- 
deavoured as much as possible to enable anyone who consults 
it to judge by internal evidence of the accuracy of the comparison, 

The experiments were so arranged as to give a check on their 
own accuracy. 

In work of this kind the limit of accuracy is much sooner 
reached in the temperature than in the electrical measurements. 
It is to them therefore to which the greatest attention has to be 


given. 

We took advantage of an extremely convenient source of nearly 
constant temperature in the tap-water of our experimenting room, 
which we found by careful observation to remain constant within 
the tenth of a degree centigrade for a sufficiently long time. By 
means of this we could find the differences between the resistances 
of the several coils at temperatures all near 10° C. The mcthod 
used for obtaining these differences was a very convenient one, 
described by Prof. Carey Foster in the October number of the 
Journal of the Socuty of Telegraph Engineers for 1874. 

To obtain the co-efficients of resistance-temperature variations 
it was necessary to make resistance measurements at a higher 
temperature, The tempcrature chosen was 16° C. 

The coils were brought to this temperature by careful nursing 
for an hour or more. 

The results of these experiments combined with those at the 
lower temperature gave the variation co-efficients. The differences 
at any given temperature could then be calculated. 

Lastly, a series of direct comparisons were made, and the 
result compared with calculation in order to get an idea of the 
accuracy of our work. 

There is a difficulty in giving a comparison between our results 
and those of the last measurements given in the British Associa- 
tion Report on Electrical Standards. This arises from a want 
of definite information about these last measurements. 

Unfortunately on most of the coils the brass labels have never 
been completed as was intended, and although we think we 
managed to identify the coils described in the report with one 
exception, yet still more definite information is desirable. It is 
because we have felt this want that we have made our own 
report more minute than might otherwise have seemed necessary. 

We hope that no ambiguity will exist when the coils are 
compared again either now to check our results or some ten 
yearg,hereafter to find whether the standards have varied relatively 
to each other. 

With this caution I give a series of temperatures at which the 
standards are equal to each other according to our measurements 
side by side with one of the temperatures given in the report. 


Last found. B.A. Report. 
peti, V2 oe. aes, TOR ae . 160 
Ava 3 “ 15'8 15'8 
u.Ag. 58 .. 15° 15°3 
Pt. . 35 ... es sees cade “kee: EST 
1» © %... he ee wes. sexe ASE 
ag oe0e ove . *2 oe weer ese 15°2 


We have laid these measurements before the British Association’ 
in the hope that they will be found useful and be Dads pce | 
to those interested in such matters, 7 


Report of the Committee for effecting the Determination of the 
Mechanical Equivalent of Heat.—Progress has been made with 
the experiments undertaken by Dr. Joule on behalf of the Com: 
mittee. Friction of water is the method employed, and the 
average result of upwards of sixty experiments is 772°2 in British 
gravitation units at Manchester. The greatest deviation from 
the above average is z4,. 

Experiments have yet to be made on the capacity for heat of 
the brass of which the calorimeter is constructed, which has pro- 
visionally been calculated from the results of Regnault for this 
alloy. he greatest possible error which may have arisen in 
this way is believed to be ,},th. Dr. Joule also proposes to 
compare his mercurial thermometers with the air thermometer 
with a view to obtain accurate boiling points, and thus correct 
values of the thermometric scale. The greatest correction which 
it may be found needful to apply on this account amounts to 
about zjsth. These maximum corrections, if taken in the same 
direction, would. necessitate the addition or subtraction of 4°5 
from the equivalent above named. The experiments made by 
Hirn on the friction of water have led him to the number 786; . 
but the average of his results, derived from the friction, boring, 
and crushing of metals, gives 774. 

Assuming that the above experiments and those made by Dr. 
Joule for the Committee on Standards of Electrical Resistance 
are to be relied on, the unit issued by it would appear to have 
a resistance one-fortieth too small. Inasmuch as the locality 
in which the experiments for that unit were conducted was 
open to objection, it appears desirable that they should be 
conducted under more favourable circumstances. 


Report of the Committee on the Distribution of Erratic Boul- 
ders. Read by the Rev. IT. W. Crosskey, M.A.—One hundred 
and sixty-five additional erratics have been catalogued west and 
south-west of Birmingham, of which 105 have travelled from 
considerable distances. West and south-west of the midland 
table-land a large proportion of the blocks are portions of highly 
indurated ash-beds. To the north and west granite is much 
more abundant. 

Between the 400 and 500 ft. contour lines at Bothe] (North 
Cumperland) is a large block which has been transported from the 
north-west portion of Dumfriesshire, about forty miles from 
N.N.W. to S.8.E. Fragments of Shap Fell Granite occur near 
Dufton (Westmoreland), 800 feet above the sea-level. The east 
and north-east boundary of the Arenig dispersion may be roughly 
defined as extending from Chirk by Cefn, Ruabon, Wrexham, 
Caergwile, Mold, and the east side of Halkin Mountain to 
Holywell, and thence in a westerly direction to the Vale of 
Clwyd. This line nearly coincides with the boundary of the 
great Northern Granite drift. The Welsh and the northern 
drifts have to a slight extent crossed the average boundary, and 
a few sine boulders have crossed the estuary of the Dee into 
the peninsula of Wirral, where they become mixed with the 
very abundant northern drift from the Lake district and the 
south of Scotland. The felspathic blocks from the Arenig 
range have radiated to great distances over an area extend- 
ing from N.N.E. to E., and to short distances from east to south- 
east ; and have found their way across valleys and over water- 
sheds and high mountains. The direction of the glacial strix on 
rock surfaces in the eastern part of North Wales as well as in the 
Arenig mountains, agrees in general with the course taken by the 
boulders. 

The Committee invoke the assistance of geologists in carrying 
on their investigation. Schedules indicating the particulars 
required, may be had from the secretary. The rate at which: 
the boulders are disappearing, owing to agricultural and build- 
ing operations, makes it desirable to register their occcurrence 
without delay. 


The report of the Close Time Committee gave an account of 
the steps which led to the passing of Mr, Chaplin’s Bill for the 
Preservation of Wild Fowl last Session, and included a circular 
extensively distributed by the Committee to further that object. 
Lord Walsingham, Mr. Chaplin, and Mr. Rodwell were warmly’ 


thanked for their exertions in the matter. The Committee 
thought it possible that something further might be done to: 
regulate the proceedings of bird-eatchers ; but the difficulties in 


the way appear so serious, that immediate success is not ex- 
pected, Sea Birds Preservation Act continues to work satis- 
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Je, though there is reason to fear that {ts 
fartorly om the whol imegarded in certain 


places. <A few 


tions in the coming year may be useful, 


Ridin ustices have, with the assent of the Home Secretary 
exte the close time on the Yorkshire corst from August 


1 to August 15. 


‘Kendrick he report of the committee On Jutes- 
ae arse | The conclusions to which the 
Committee had come were—First, that the application of various 
soda and potash salts to the intestinal mucous membrane pro- 
less profuse secretion, that caused by sulphate 
tate of potash, sulphate of soda, and tartrate of 
potash and soda being most abundant ; second, that the presence 
in the intestines or in the blood of atropia, morphia, chloral, &c., 
did not prevent the abstraction of sulphate of magnesia ; third, 
that the splanchnic nerves were, as usually admitted, the vaso- 
motor nerves of the intestines, but either bad no centrifugal fibres 
to their muscular coats or affected them only indirectly by dimi- 
nishing their supply ; fourth, the secretory nerves of the intes- 

1 ganglia of the solar and superior mesenteric 
plexuses for their centres, and this secretion was unaffected by 
the splanchnics, the vagi, or the dorso-lumbar parts of the 
cord ; fifth, destruction of the lumbar part of the cord after 


tinal Seretion and Movement. 


duced a more or 
of magnesia, ace 


tines had the sma 


extirpation of the solar plexus produced hemorrhage, or hyper- 


aemiaof the intestinal mucous membrane, which was absent after 
the division of the splanchnics, destruction of the semilunar 


ganglia and solar plexus, or division of the mesenteric nerves 
themselves ; and sixth, the splanchnics were the afferent nerves 
for peristalsis of the intestines, the efferent stimulus probably 
reaching its intraparietal ganglia through the lumbar cord and 
the abdominal sympathetic, the effect of the former being inhibi- 
tory and the latter stimulating to these ganglia. 


Mr. Heywood read the Report of the Commiteee on the 
It pointed out that while the House of 
Commons had legalised the metric system for contracts and 
general purposes, no provision was made for the verification of 
the standards by the authorities, the cons:quence of which was 
that they could not be used in this country as they were liable to 
be seized. The Committee recommended that steps should be 
taken to have the weights and measures verified in the same 
manner as those of the imperial system. They regretted the 
striking out of the Education Code of the clause introduced by 


Metric System. 


Mr. Forster referring to the metric system, and hoped it would 
he re-introduced. 
the decimalisation of coinage. 


The Report of the Commirtie on the Use of Steel for Structural 


Turposes, stated that after repeated correspondence with the 
Loard of Trade, with the view of getting them to settle the con- 
ditions under which steel may be used, Colonel Yolland, R.E., 
Sir John Hawkshaw, F.R.S., and Mr. W. H. Barlow, F.R.S., 


had been appointed by the Buard of Trade to endeavour to 


arrange these conditions. 


Mr, Symons, secretary of the Rainfall Committee, read their 
Report to Section G. for the past year, from which it appeared 
that the rainfall of 1874 was slightly below the average, owing to 


a rather dry spring and exceediagly dry summer. The most re- 
markable feature of the year was the heavy fall of rain on 
October 6, when the average fall over England and Wales was 
slightly above 1 inch in the 24 hours, and the fall at most 
stations in North Wales and the Lake District was upwards of 5 
inches. So heavy a fall over so large an area was rare. The 
rainfall of 1875 was greatly above the averaye in England 
(especially in the Midland Counties), and irregular in Scotland 
and Ireland, A very heavy rainfall occurred in Wales and 
~outhern England on July 14, the fall in 24 hours exceeding 1 
inch at 252 stations, 2 inches at 109, 3 inches at 39, 4 inches at 
i and 5 inches at 3 stations. The Committee reported last year 
ich Gee of their efforts to improve the geographical distribu- 
a the rainfall stations in Ireland, showed that the gauges started 
bien Cost of the Association had been supplemented by many 
See Dtidhed at the oost of private individuals, and gave a 
Alan ome the present complete distribution of stations, 
hed Geen the observers have proved good ones, and the returns 
to yield Orwarded with regularity. The period was too short 
ant was in fall results, but a good system had been inaugurated 
fee taceas Operation, The Committee felt they had done 
aha Tainfall work. When they commenced their labours, 
grotioal ane of rainfall observations was the defective geo. 
Gistribation of the stations. This defect had now been 


The report also entered into the question of 
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materially lessened. By the of the Association nearly 
ae wees tad tem in distriete hitherto without 


rvations. 
; Mr. Bramwell asked what the Committee meant to do in the 
uture, 

Mr. Symons said he understood the Association wished to 
discontiaue its grant to the Committee, and that the connection 
between the two should now cease. This he very much regretted, 
because if anything happened to himself he did not see how the 
work of the past could be maintained. Mr. Symons added that 
we had now in this country a system of observations which was 
the admiration of all countries. America and other countries 
were copying us. The system now embraced something like 
2,000 stations, so scattered that it was scaraely possible to drop 
a man down in any place where he would be more than four or 
five miles from a rain-gauge. The consequence was, that when 
hydraulic and waterworks questions turned up, data were almoat 
always available which did not exist ten years ago for ascertain- 
ing the quantity of water which could be collected from any 
given gathering ground, With reference to the future mainten- 
ance of the system it simply rested with himself. 

It was ultimately stated by the President that the Sec: 
tional Committee considered the time now arrived 
when this work should be taken up in a larger public 
spirit, and consequently that the grant hitherto made should 
now cease. This recommendation was made in the confident 
expectation that those who had hitherto so greatly benefited 
by the laborious and successful work carried on by Mr, 
J. S. Symons for the Association, would come forward and 
make the work of the Rainfall Committee their own. The 
Committee had also to record its most hearty thanks to that 
gentleman for his valuable services, which had proved so im- 
portant to many branches of science, and had redounded to the 
credit of the British Association. 


Mr. J. W.L. Glaisher gave the report of the Com nsittee on Mathe- 
matical Tables. ie stated that the whole of the theta function 
tables 0° to89° (360 pp.) were now completed, and a copy taken 
from the stereotype plates was exhibited to the Section. He also 
gave an interim report of the Committee on mathematical notation 
and printing. The Committee had met and agreed to several sug- 
gestions with regard to notation, but it seemed desirable to poat+ 
pone a report till next year, when the report on printing would 

ready, 

Mr. R. B. Hayward read the report of the Committee 
upon the improvement of geometrical teaching; it stated that 
the Committee approved generally of the syllabus issued by the 
Association for the improvement of geometrical teaching, although 
they criticised some few portions of it. 


compte elt) 


SECTION A,.—MATHEMATICAL AND PHYSICAL. 


One of the papers which excited the most attention was by 
Prof. Osborne Reynolds, On the Resistance encountered by Vortex 
Rings, and the Relation between the Vortex Rings and the Strtan- 
lines of a Disc. It was illustrated by many most interesting 
experiments relating to the motion of vortex rings in a large 
trough of water. The following is an abstract of the paper :— 

The comparatively small success which has attended nearly all 
attempts to refer the various movements of fluids to fundamental 
laws may, I think, be attributed principally to our being in 
ignorance of many most important circumstances of motion 
attending the phenomena with which we wish to deal. 

We can see the way in which the surface of a fluid moves, but 
of the internal motions observation affords us no idea, we having 
no sense by which to perceive them. Accordingly, such steps 
as have been made towards success for the most part relate to 
surface phenomena, or to movements which have been rendered 
apparent by accident. My object, on the pr occasion, is to 
describe certain results which have been obtained by j 
portions of the water within a tank so as to render them visible, 
These results are somewhat striking, and I venture to think that 
they are in some respects in advance of what has been hitherto 
taught ; but they are now brought forward rather as illustrations 
of the importance of the method of study than on account of 
their own value. 

The Cause of the Resistanceto the Motion of Solids thraugh Water 
not known.—The development of the theory of stream lines with 
which the name of the late Prof, Rankings is so intimately con- 
nected, has beena great advance, from the ¢heoretienl side, ip the 
study of fluid motion. This theory, however, caly applies 
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strictly to hypothetical fluids without viscosity, and its results as 
applied to water fall very far short of experimental verification. 

us, as was so beautifully illustrated, before this Section last 
year by Mr. Froude, a solid should move through a frictionless 
liquid in a rigid inclosure without resistance ; the liquid moving 
out of its way, from front to rear, in filaments or streams which, 
closing together behind, cause pressure which exactly balances 
the pressure in front. In fact, however, water opposes very 
great resistance to the rapid motion of solids through it. If a 
ball which will just float be allowed to fall from a great height 
into water it will only descend a very short distance ; and when 
we come to speeds like the speed of a shot, a foot of water 
opposes nearly as much resistance as an inch of iron. Opposite 
as these facts are to what the stream line theory might lead us to 
expect, they do not disprove the truth of this theory because it 
does not take into account the viscosity of water. ut it is clear 
that before we can make much practical use of this theory in 
dealing with the only fluids with which we have to deal, we 
must ascertain in what way it is that viscosity affects the 
behaviour of these fluids, so that it may be taken into account in 
applying the theory. This is a point on which I think some 
light is thrown by rendering the motion of the water visible. 

The Stream Line Theory applies to the Vortex Ring. —The idea of 
colouring the water to render its motion apparent was doubtless 
suggested by the effect of smoke and the beautiful phenomena of 
the smoke-ring. In thesmoke-ring we have an instance of a most 
important form of fluid motion accidentally rendered invisible, 
of which we should otherwise have most certainly been in igno- 
rance; as it is, however, it has caught the attention of mathe- 
maticians, and in the hands of Sir William Thomson, Prof. ‘Tait, 
Helmholtz, and others, has led to most important researches. 

That which is most striking in the smoke-ring is the regularity 
and extreme beauty of its internal structure. Our famiharity 
with objects moving rapidly through the air tends to diminish 
our surprise at the ease with which these rings move. Dut when 
we see these rings in water, this rapid motion and the small dis- 
turbance which they cause, although only a few inches bclow the 
surface, are, I think, the most striking points of the phen: incnon. 

Vortex rings in water were exhibited at Edinburgh, in 1871, 
by Mr. H. Deacon, but only on a very small scale, being formed 
of a single drop. About three years ago I tried a method of form- 
ing them, very similar to that used by Prof. Tait for smoke-rings. 
This method succeeded perfectly. From an orifice }” in diime- 
ter, I could send rings the full length of my trough (20 feet), 
and with velocities so great, that during the first part of ther 
course the cye could not followthem. It would appear, fiom 
the absence of all disturbance cither behind the 1ing or at the 
surface, that these rings must move without iesistance ; and yet 
this appears at first sight to be inconsistent with the way in 
which the speed of the rings diminishes as they proceed, either 
in water or air, There is, however, a cause for this diminution 
of speed, which cannot properly be called resistance. The 
rings grow in size as they proceed, and consequently they are 
continually adding to their bulk water taken up from that which 
surrounds them, and with which this forward momentum has to 
be shared. A loss of velocity must result from this growth in 
size, and the only question with regard to resistance is whether 
the one of these is sufficient to account for the other, whether, 
notwithstanding the loss of velocity, the momentum of the 
moving mass remains constant. 

To determine this I measured (by the best means 1 could de- 
vise) the momentum of a series of equal rings at different dis- 
tances from this origin; the result was that (within the limits of 
accuracy of the experiments) there was the same momentum in 
the rings after they had travelled 15 feet, and were not moving 
more than 3 inches per second, as when at 2 feet from the origin, 
and moving more than 5 feet per second. I conclude, therefore, 
that these rings do move without any appreciable resistance. 

When this freedom from resistance is considered along with 
the intérnal motion of the fluid in and around these rings, it 
shows that in them we have an instance, and I believe it is 
the only one, in which the stream line theory applies accurately 
to motion in a viscous fluid. The form of the mass of fluid 
moving forward is not nearly that of the ring, but is an oblate 
spheroid a good deal longer than this ring which it encloses. 

This spheroid, lke the riny, is continually growing, but at any 
instant it has a definite shape, and the motion of the water 
which surrounds it, is at that instant exactly the same as it would 
be according to the stream line theory if the spheroid were solid 
and the water@were frictionless. 

The spheroidal form of the bounding surface, which, of course 
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being fluid, is perfectly flexible, is maintained agai ~ 
unequally distributed pressure of the surrounding Bhs sos 


motion of the water within it, the motion being such that at each 
point in the bounding surface it causes the same pressure as that 
arising from the motion of the external water. 

The Lffect of Viscosity on the Motion of the Ring.—The motion 
of the internal water, besides maintaining the shape of the 
bounding surface, is such that at each point of this surface the 
motion of the water in contact with it on the inside is identical] 
with the motion of that in contact with the outside. So that not 
only is the bounding surface at each instant definite in form, but 
every point of the surface is in motion in exactly the same 
manner as the water in contact with it. 

The action of the viscosity of the water in causing the gradual 
growth of the ring and its attendant mass is not confined to the 
bounding surface, but extends throughout the moving water both 
internal and external to this surface. There is a gradual diminu- 
tion in the velocity with which the water moves along the stream 
lines from the centres outwards in all directions as far as the 
motion extends into the surrounding water, and, as is well 
known, when the velocity of a stream varies from point to point 
in a section across the direction of motion, the effect of viscosity 
is towards equalising the velocity. Hence, in the case of the 
vortex ring, the effect of viscosity will be to diffuse the motion 
outwards, to diminish the whirling velocity at the centre where 
greatest, and to extend the space throuzh which the water is 
In motion, that is, to diminish the velocity and extend the size ot 
each element of the ring. 

And it appears that this effect to diminish the velocity 
and extend the size of the ring is the only effect of vis- 
cosity. ‘That is to say, if the water at any instant were to lose 
its viscosity, then the ring would proceed onwards in exactly the 
same manner as it was proceeding at that instant, for the internal 
motion would be just as necessary to balance the external pres- 
sures and preserve the form of the bounding surface in friction- 
less fluid, as in water, and hence the same law must hold 
between the internal and external motions. 

The author then supposes that at a certain instant one of the 
vortex rings is converted into ice, and further, that there is no 
friction between the surface of the ice an 1 the surrounding water. 
Ile proceeds :— 

Whatever might be the resistance of the idzal smooth ice, it is 
clear that ity actual resistance must exceed this by what ship- 
builders call its shin resistance, the drag of the water moving 
past the smface. This may be estimated from the resistance of 
a plane surface of cqual catent when moving edgewise through 
the water, and this is not much. 

This, however, is only one of the effects of the surface friction. 
Whatever drag the friction may cause on the surface, there is an 
equal drag on the water moving past it, and thus the surface 
friction aids the diffusion in diminishing the velocity with which 
the water would otherwise move in the stream lines near the 
surface, and so tends to increase the disturbance of the stream 
lines in the rear of the solid. 

Actually we find that the resistance resulting from the disturb- 
ance of the stream lines is ten times as great as the mere skin 
resistance, and so far is a solid, of the shape of the bounding 
surface of the vortex ring, from moving freely, that 1f it be set in 
notion, it stops at once and is altogether dead in the water. 

That the disturbance of the stream lines as described above 
really takes place, is shown when we colour the water. When 
we first stait the solid we see a somewhat irregular vortex ring 
behind it, which grows rapidly and then breaks up; after this 
the water behind is all confused, and follows the solid. Whercas 
with the vortex 1ing, if there are streaks of colour in the water 
though which the ring passes, it leaves them so nearly as they 
were before, that there is scarcely a trace of its path. ‘Thus this 
disturbance of the stream line appears to be the cause of the 
resistance encountered by a solid over and above the skin- 
resistance, 

‘The magnitude of the effect depends on the curvature of the 
streams, and hence we see why a body having a fine after- 
pirt like a fish encounters so much less resistance than a full 
body like a spheroid. Whereas if the stieam lines were com- 
plete according to the theory, the extia surface of the fish 
should cause it much greater resistance. 

Relation between the Vortex Ring and the Stream Lines of a Dise. 
—Another matter on which I have been able to throw some 
hght by colouring the water, relates to the form of the stream 
lines of a thin surface, such as a disc. It is, I believe, generally 
essumed that the theory of stream lines shows all bodies would 


7h 


NATURE Po 


Sept. 28, 1876 | 


thout resistance in a perfect fluid; and that thin elgre 
sa orno exception to the general rule, but . toe ae? i 
ia satisfactory figure for the stream line © 


Ye Non that 1 have to show raises two very important eee : 
connection with the stream-line theory, even - PP ig ; 
erfect fluid. In the first place tt will appear that a it Lae 
face has no stream lines of its own (so to speak) except & : 
anit can claim as forming part of a closed surface. And in the 
second Jace it will appear that the closed surface may assume 
4 f indefinite length continually passing 


linder o 
the form of a cy in which case the surface or vane does 


hin surface, 
ti Lies freely even through a frictionless fluid. If we place 


isc i of one of these rings, the rirg comes on until the 
rae dn hounding surface, and then carries the disc on 
with it. It is certainly surprising to see a flat disc moving freely 
through the water. I doubt not that the general impression is 
that a thin flat disc is about the worst form of body to move 
through water. And so it is, except when it bas a vortex ring 
behind it. er : 

Owing to the growth of the ring, if the speed of the dise be 
maintained, the ring will gradually fall behind the disc, and the 
disturbance caused in front will break it up. But if the disc be 
allowed to move with the ring it will move freely as far as the 
ring goes. A disc when first started forms itsown ring. Thus if 
a disc be floated on a light bar of wood, when the wood is drawn 
forward at first, the disc offers considerable resistance to its 
motior, but this resistance soon dies away, and if then the bar 
be released, the disc will proceed steadily onward with a gradu- 
ally diminishing velocity, 

A little coluur in the water shows how the ring is furmed and 
how it moves onward behind the disc. 

The Nesistance of an dnchud Vane,—The fact that the disc 
will start i's own ring, will cluse its own surface, is due to its 
being symmetrical with respect to this surface, Half a disc will 
not do it, much less any portion of the spheroid which was in- 
clined to the front, 

When we draw a disc or flat surface edgewise through the 
water it causes a coulinuous vortex cyl under which, forming at 
the forward point of the vane passes away behind. ‘The gyratory 
motion of the water is somewhat disturLed by the friction of the 
vane sliding past it, but by letting a little air duwn with the 
vane the central lines of the vortices may Le shown for several 
feet in length. 

Having to form the vortices the forward edge encounters the 
greatest resistance, and the whole resistance is steady and can- 
tinttous, 

If my reasoning is night these facts are somewhat at variance 
with the gencral notion as regards the results of the stream-lme 
theory, and at all events they furnish definite ideas of the results 
we have to explain, It is, howevcr, with the utmost diffidence 
that J venture to bring forward my own explanation before such 
an authoritative body as Section A. in the University of Glasgow, 
and my chief object has been to illustrate the method of studying 
fluid motion by observations on the motion of partly coloured 
water, 

On the Frotection of Buildings from Lightning, by Prof. J, 
Clerk Maxwell.—Most of those who have given directions for 
the construction of lightning-conductors have paid great attention 
to the upper and lower extremities of the conductor. They 
recommend that the upper extremity of the conductor should 
extend somewhat above the highest part of the building to be 
protected, and that it should terminate in a sharp point, and that 

lower extremity should be carried as far as possible into the 
Conducting strata of the ground so as to ‘‘make” what tele- 
&taph engincers call ‘‘a good earth.” 

The electrical effect of such an arrangement is to ¢a, as it 
abode) the gathering charge by facilitating a quiet discharge be- 
tion cre stmospheric accumulation and the earth. The erec- 
discher the conductor will cause a somewhat greater number of 
had nee to occur at the place than would have occurred if it 
siike t en erected ; but each of these discharges will be 
dacier Hes those which would have occurred without the con- 
tha ve ae 18 probable, also, that fewer discharges will occur in 

Tt appears tone the conductor, 
forthe bene ce me that these arrangements are calculated rather 
a Ni aie of the surrounding country and for the reef of 

ne under an accumulation of electricity, than for 
enna SN ra on wale the aes is steer 

‘ P 18 to prevent the possibility of an electric 
discharge taking ‘place within 2 certain aia ay in the inside 
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ifference of t 
tin the distance between them. If, therefore, we can keep the 


‘ale of all bodies within a certain region equal, or 
or as discharge will take place between them. We may 
secure this by connecting sll these bodies by means of good con- 
duetors, such as copper wire ropes, but it is not necessary to do 
so, for it may be shown by experiment that if every part of the 
surface sutrounding a certain region is at the same potential, 
every point within that region must be at the same potential, 
provided no charged body is placed within the region. 

It would, therefore, be sufficient to surround our powder-mill 
with aconducting material, to sheathe its roof, walls, and ground- 
floor with thick sheet copper, and then no electrical effect could 
occur within it on account of any thunderstorm outside. There 
would be no need of any earth connection. We might even 
place a layer of asphalte between the copper floor and the 
ground, so as to insulate the building, If the mill were then 
struck with lightning, it would remain charged for some time, and 
a person standing on the ground outside and touching the wall 
might receive a shock, but no electrical effect would be perceived 
inside, even on the most delicate electrometer. The potential of 
everything inside with respect to the earth would be suddenly 
raised or lowered as the case might be, but electric potential is 
not a physical condition, but only a mathematical conception, 
so that no physical effect would be perccived. 

It is therefore not necessary to connect large masses of metal 
such as engines, tanks, &c., lo the walls, if they are entirely 
within the building. {, however, any conductor, such as a tele- 
graph wire or a metallic supply-pipe for water or gas comes into 
the building from without, the potential of this conductor may be 
different from that of the building, unless it is connected with 
the conducting-shell of the building. ence the water or gas 
supply pipes, if any enter the Luilding, must he connected to the 
system of lightning conductors, and since to connect a telegraph 
wire with the conductor would render the telegraph useless, no 
telegraph from without should be allowed tv enter a powder- 
mil], though there may be electric bells and other telegraphic ap- 
paratus entirely within the building. 

I have supposed the powder-mill to be entirely sheathed ia 
thick shect copper. This, however, is by no means necessary in 
order to prevent any sensible electrical effect taking place within 
it, supposing it struck by lightning. It is quite sufficient to inclote 
the building with a network of a good conducting substance. 
For instance, if a copper wire, say No, 4, B.W.G, (0'238 
inches diameter), were carried round the foundation of the house, 
up each of the corners and gables and along the ridges, this 
would probably be a sufficient protection for an ordinary build. 
ing against any thunderstorm in this climate. The copper wire 
may be built into the wall to prevent theft, but should be con- 
nected to any outside metal such as lead or zinc on the roof, and 
to metal 1ain-water pipes. In the case of a powder-mill it might 
he advisable to make the network closer by carrying one or two 
additional wires over the roof and down the walls to the wire at 
the foundation, If there are water cr gas-pipes which enter the 
building from without, these must be connected with,the system 
of conducting-wires, but if there are no such metallic connections 
with distant points, it is not necessary to take any pains to facilitate 
the escape of the electricity into the earth. 

Still less is it advisable to erect a tall conductor with a sharp 
point in order to relieve the thunder-clouds of their charge. 

It is hardly necessary to add, that it is not advisable, during a 
thunderstorm, to stand on the roof of a house so protected, or to 
stand on the ground outside and lean against the wall. 

On a Cyclone Periodicity, in connection with Sun-ipot Ferivdte 
city, by C. Meldrum,—'Lhis paper is a continuation of the one 
published in the report for 1874 ; it contains a discussion,of the 
cyclones that occurred in the Indian Ocean, from the equator to 
32° S, and o° to 120° E., in the years 1868-75. From 1868 to 
1872 the cyclonic area increased, and since 1872 it has been 
decreasing. In 1868 it was two millions of tquare miles, in 
1872 between four and five millions, and in 1875 nearly two 
millions. The rainfall over the globe generally seems to have 
had a simiJar march, the rainiest year being 1872. 

Mr. O. J. Lodge exhibited diagrams of a mode) to illustrate 
mechanically the passage of electricity prone metals, electro- 
lytes, and dielectrics, according to Maxwell's theory, The model 
consisted of an endless cord passing with friction through 
buttons supported on elastic strings, and by altering the relation 
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between the friction and the elasticity of different parts it could 
be made to exhibit very completely the phenomena observed 
when an.electromotive force is made to act (1) between the ends 
of a metal wire; (2) through an electrolytic liquid ; (3) in an 
accumulator with perfectly insulating dielectric; (4) across a 
dielectric which is homogeneous, but has a slight conducting 

wer; (5) across @ non-homogeneous or stratified dielectric, 
in which a “residual charge” is possible. To illustrate in a 
simple manner the phenomena observed in a submarine cable, 
the cord might be made elastic. 

Capt. A. W. Baird, R.E., contributed a paper On TZidal 
Operations 1 the Gulf of Cutch.—The primary object of the 
operations was to determine whether secular changes in the level 
of the land at the head of the gulf, se, the ‘‘ Runn of Cutch,” 
are taking place. Col. Walker at first intended to restrict the 
observations to a few weeks’ duration, but he found that by 
extending them to a period of a little over a year, scientific 
results of the highest value would be obtained, and also that this 
course would be necessary in order to obtain data sufficient todetect 
minute changes in the relative level of land and sea. Theauthor 
described the difficulties that had been experienced ; but stated 
that the whole of the tidal and meteorological observations were 
in progress of reduction, and when completed were likely to 
afford results of importance. It was hoped that the effect of 
the wind and barometer upon the tide might be determined 
more accurately than had yet been done. Tracings of the actual 
diagrams were exhibited, and the tidal curves were seen to be 
very regular and continuous. 

The number of important experiments shown before Section 
A at this meeting was very remarkable. Besides the experi- 
ments of Prof. Osborne Reynolds already referred to, there were 
several others relating to liquids. Prof. James Thomson illus- 
trated experimentally the origin of the windings of rivers in 
alluvial plains, as explained in a recent paper in the Royal 
Society’s Proceedings, and Sir William Thomson showed many 
experiments upon the precessional motion of a spheroidal top 

ed with liquid, Sir William Thomson also exhibited a new 
form of astronomical clock with a free pendulum actuated by an 
independent governor to give ga herr! correct uniform 
motion to the escapement-wheel. Mr. II. W. Bosanquet illus- 
trated experimentally his paper on the conditions of the transfor- 
mation oF pendulain vibrations, and Mr. Colin Brown exhibited 
his voice harmonium in connection with his paper on just intona- 
tion. Sir William Thomson explained a method of taking 
deep-sea soundings in a ship moving at high speed by means of 
pianoforte-wire and an apparatus which was exhibited and 
explained. The Rev. J. Ker described an experiment proving 
rotation of the plane of polarisation of light reflected from a 
magnetic pole. The attendance throughout was excellent, and 
the room was generally crowded ; in fact in recent times there 
has been no meeting at which so much interest has been taken 
in the proceedings of this Section. Owing to the number of 

pers the Section was divided into two on the Monday and Tues- 
ay, and the Section met to finish the work on Wednesday. 
Saturday was, as usual, devoted to mathematics. There were alto- 
gether twenty-three mathematical papers, among which may be 
mentioned those by Prof. Cremona on systems of spheres and 
systems of lines, by Prof. Tait on two general theorems relating 
to closed curves, by aye W. L. Glaisher, giving determinants 
expressing the number o partitions of a number, and the sum 
of the divisors of a number; by Prof. Jung, of Milan, on the 
inverse problems of the moments of inertia and the moments of 
resistance of a plane figure, and on a construction for the central 
nucleus (Cetralkern, of Culmann) of a body, and by Mr. G. H. 
Darwin on graphical interpolation and integration. Two new 
committees were appointed at the recommendation of Section A, 
one for commencing experiments upon the elasticity of wires, and 
the other upon the lunar disturbance of gravity. 
e 





SECTION C.—GxroLocy. 


On the Upper Limit of the essentially Marine Beds of the Carbo 
wiferous Seem in the British Isles, and the necessity for the 
establishment of a Middle Carboniferous Group, by Prof. E. Hull, 
M.A., F.R.A.S.—Prof. Hull distinguished seven stages in the 
Carboniferous Rocks, each stage being capable of identification 
by its fosells over large areas in Great Britain and Ireland. 


atages are: 


(1) Upper Coal Measures. 

(2) Middle Coal Measures. 

(3) Lower Coal Measures or Gannister Beds, 
(4) Millstone Grit. 

(5) Yoredale Rocks. 

(6) Carboniferous Limestone. 

(7) Lower Limestone Shale. 

He argued that as thirty-three out of fifty-three species of 
marine shells pass from the Carboniferous Limestone upwards into 
the Gannister Beds, while only five passed up into the Middle 
Coal Measures, a paleontological break was indicated of such 
magnitude as to warrant a more distinct separation of the 
Gannister Beds from the Middle Coal Measures; especially as 
the shells of the former are marine, while many palzontologists 
regard those of the latter as of fresh-water origin. He therefore 
proposed to include all from the Gannister Beds to the Yoredale 
Rocks as Middle Carboniferous ; the term Lower Carboniferous 
to include as at present the Carboniferous Limestone and Lower 
Limestone Shale. 

Note on Sections exhibiting Variation of thickness in the Middle 
Coal Measures of West Lancashire, by C.E.de Rance, F.G.S.—The 
sections described by the author lie between Prescot and Barnsley, 
where the Middle Coal Measures, containing several thick coal- 
seams, and the Gannister Beds, containing few important seams, 
are represented. Having made many scctions of the Middle 
Coal Measures of the district, Mr. de Rance was satisfied that the 
amount of the subsidence from south to north for a distance of 
ten miles, increased at the rate of about 60 feet per mile, and that 
7 deposition of the Coal Measure strata kept pace with the sub- 
sidence. 

On the Changes affecting the Southern Extension of the Lowest 
Carboniferous Rocks, by G. A, Lebour, F.G.S.—The author con- 
tended for the division of the Carboniferous Rocks into Upper 
and lower, drawing the line between the Millstone Grit and 
Yoredale Series. Dealing with the lower division, it was 
pointed out that the Upper Old Red Sandstone was in part iden- 
tical with, or passed upward into Macharen’s ‘‘ Calciferous Sand- 
stone,” known in the North of England as ‘* Tuedian,” and in 
Treland as ‘‘ Valentian.” In England the upper limit of the 
‘* Tuedian ” is equally indefinite, as the series dovetails into the 
lower members of the ‘‘ Bermcian”? Group, in which term the 
author includes the ‘‘ Yoredale Scries and Calcareous Group in 
part, Scar Limestone Series and Calcareous Group in part, plus 
Carbonaceous Group in part.” 

On the Mountain Limestone on the West Coast of Sumatra, by 
Prof. Ferdinand Roemer, of Breslau.—Dr. Verbeck, Director of 
the Dutch Geological Survey of Sumatra, sent to the author a 
large collection of fossils from the west coast, for determination 
and description. The result of this investigation is that the 
Mountain Limestone is developed on the western coast of 
Sumatra, with mineralogical and palzontological characters, very 
similar to those of the same formation in Europe. The same 
genera of shells, and partly the same species occur in these widely 
remote localities. Elitherto the Mountain Limestone has only 
been known to occur in the Malay Archipelago in Timor, a small 
but characteristic Mountain Limestone fauna from that island 
having been described by Prof. Beyrich. It may be expected 
that by-and-by the Mountam Limestone may be ascertained to 
have a wider range in the Malay Archipelago than is at present 
known. From the geographical position of Java, between 
Sumatra and Timor, it 1s probable that a zone of Mountain Lime- 
stone, and perhaps of other palzxozoic rocks, may be found to 
exist there, although partly hidden by volcanic and tertiary 
deposits. 

On some New Minerals and on Doubly-refracting Gareets, 
by Prof. A. von Lasaulx, of Breslau.—Prof. von Lasaulx exhi- 
bited specimens of a new mineral from Girgenti, Sicily, where 
it occurs in small cubes on crystals of sulphur and celestine, Its 
chemical composition is,-—silica 86 per cent., water 3 per 
cent., iron and strontium small quantities, and sulphuric acid, or 
some acid of the thionic series not yet determined, 7 per cent. 
From the behaviour of the mineral before the blowpipe, the 
author named it melanophlogite. The author also described a 
series of garnets exhibiting the phenomena of double refraction. 

On the Raised Beaches of the Cumberland Coast between White- 
haven and Boness, by A. Russell, C.E., F.G.8., and T. V. 
Holmes, F.G.S.—The authors exhibited a map showing several 
fragments traced by themselves, of raised banches sloping inland 
from 25 it. above the present sea-level to an upper limit of 40 ft. 
The terraces are covered by low gravel ridges parallel te the old 
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“line, similar to the little mounds left by the sea at the pre- 
ae a half-way between the mark of the highest spring t des 
and that of the lowest neap tides. With regard to the date of 
the elevation of the beaches, the authors observed that all the 
evidence available tended to place it before the time of the 
Roman ‘occupation. 

Tidal Reterdation—Argument Jor the Age of the Earth. —The 
Secretary read a paper by James Croll, LL.D., F.R.S., of the 
Geological Survey of Scotland, On the Tidal Retardation 
Argument for the Age of the Earth. Many years ago Sir 
William ‘Thomson demonstrated from physical considerations 
that the views which then prevailed in regard to geological 
time and the age of our globe were perfectly erroneous. 
His two main arguments were—first, that based on the sun’s 

ossible age; and secondly, that based on the secular cool- 
ing of the earth, More recently he has advanced a third 
argument (77ans. Geol. Soc. of Glasgow, vol. iii., p. 1), based 
on tidal retardation. It is well known that owing to tidal retar- 
dation the rate of the earth’s rotation is slowly diminishing, and 
it is therefore evident that if we go back for many millions of 
years we reach a period when the earth must have been rotating 
much faster than now. Sir William’s argument is, that had the 
earth solidified several hundred millions of years ago the flatten- 
ing at the poles and the bulging at the equator would have been 
much greater than we find them to be. Therefore, because the 
earth is so little flattened it must have been rotating, when it 
became solid, at vcry nearly the same rate as at present. And 
as the rate of rotation is becoming slower and slower, it cannot 
be so many millions of years back since solidification took place. 
A few years ago I ventured to point out (NATURE, August 21, 
1871; ‘‘Climate and Time,” p. 335) what appeared to be a 
very obvious objection to the argument, and as the validity of 
the objection, as far as I am aware, has never been questioned, I 
have been induced to believe that the argument referred to had 
been abandoned. But I find that Prof. Tait in his work on 
‘Recent Advances in Physical Science,” res.ates the argument 
as perfectly conclusive, and makes no reference whatever to my 
objection. As the subject is one of very considerable import- 
ance, I may be permitted to direct attention to the objection in 
question, which briefly is as follows :— 

It has been proved by a method pointed out a few years ago 
(Philosophical Alagazine, May, 1868, pp. 378-384, February, 
1867, p. 130, “Climate and Time,” Chap, xx. Zyransactions 
of Geological Society of Glasgow, vol. iii., p, 153), and which is 
now generally admitted to be reliable, that the rocky surface 
of our globe is being lowered, on an average, by subzrial denu- 
dation at the rate of about 1 foot in 6,000 years. It follows as 
a consequence from the loss of centrifugal force resulting fiom 
the retardation of the earth’s rotation, occasioned by the friction 
of the tidal wave, that the sea-level must be slowly sinking at the 
equator and rising at the poles. This, of course, tends to pro- 
tect the polar regions, and expose equatorial regions to subzrial 
denudation. Now it 1s perfectly obvious that unless the sea- 
level at the equator has, in consequence of tidal retaida‘ion, 
been sinking during past ages at a greater rate than 1 foot in 
6,000 years, it is physically impossible the form of our globe 
could have been very much different from what it is at present, 
whatever may have been its form when it consolidated, because 
Suberial denudation would have lowered the equator as rapidly 
as the sea sank. But in equatorial regions the rate of denudation 
is, no doubt, much greater than in the temperate regions, It has 
been shown in the papers above referred to, that the rate at which 
@ country is being lowered by subzrial denudation is mainly deter- 
tained not so much by the character of its rocks as by the sedi- 
mentary carrying power of its river systems. Consequently, 
other things being equal, the greater the rain-fall the greater will 

the rate of denudation. We know that the basin of the 

of ane for example, is being lowered by denudation at the rate 
fon ra I foot in 2,300 years, and this is probably not very far 
denud ae average rate at which the equatorial regions are being 
lowenne It is therefore evident that sub-zrial denudation is 
loss of ee, equator as rapidly as the sea-level is sinking from 
rotation, and that consequently we cannot infer from the 


resent form of our globe what was its form when it solidified. 


n as far as tidal retardation can show to the contrary, i 
ry, its form 
aif have been as oblate as that of the plant Jupiter when soli- 
Thee took place, 
a The ther circumstance which must be taken into 
pero 5 fron wowering of the equator by the transference of 
jaterials from the equator to the higher latitudes must tend to 


increase the rate of rotation, or, more properly, it must tend to 
lessen the rate of tidal retardation. 

On Siliceous Sponges from Carboniferous Limestone near Glas- 
gow, by John Young, F.G.S.—Mr. Young observed that sili- 
ceous sponges had not hitherto been obtained from deposits of 
Carboniferous Limestone age in Britain. Recently, however, 
Mr. John Smith had discovered large numbers of them in 
fissures in a limestone at Cunningham Baidland, near Dalry, 
Ayrshire. The limestone bed in which they occur is 40 feet 
thick, and belongs to the upper division of the Carboniferous 
Limestone series. It contains, at different horizons, producti 
and spirifers, corals, crinoids, and polyzoa. Prof. Young and 
the author proposed to name them Acanthaspongia Smithit. 

On the Granite of Strath-Errick, Loch Ness, by James Bryce, 
LL.D.—Having ascertained that the gold of Sutherland occurred 
not in quartz veins, but in the granite itself, Dr. Bryce tested the 
granite of Strath-Errick, and was rewarded by finding gold there 
also, although in small quantities. Proceeding to examine more 
carefully than had previously been done the relations of this 
granitic mass to the surrounding rocks, he found that, although 
at one locality it clearly overlaid the Lower Old Red Sandstone, 
in another place it alternated with slate, as if the slate had been 
brought up by the granite. It was remarkable that, although 
the slates are cut up by veins of the granite, none pass into the 
Old Red strata. The author considered that the evidence in 
favour of the intrusive character of the granite was incontro- 
vertible. 

On the Upper Silurian Rocks of Lesmahagow, by Dr. Robert 
Slimon.—Dr. Slimon gave an interesting historical account of 
the mapping of the Upper Silurian rocks of Lesmahagow, and 
of the discovery and determination of their remarkable crustacean 
fauna, 

On the Age, Fauna, and Mode of Occurrence of the Phosphorite 
Deposits of the South of France, by J. E. Taylor, F.G.S.—The 
author visited the phosphorite caverns within the last two months, 
and gave an account of what he saw. 

On a Deep Boring for Coal at Scarle, Lincolnshire, by Prof. 
IK. Hull, M.A., F.R.S.—The boring, after penetrating the 
Lower Lias, New Red, and Permian, entered the Carboniferous 
formation at the depth of 1,900 feet. The Carboniferous Rocks 
bored through were grey sandstones, with plants and shales with 
anthracosia, &c., 55 feet ; calcareous shales and earthy limestone, 
65 feet ; fine breccia, 4 feet ; chocolate-coloured clay, 6 feet, 
This succession was very puzzling. The beds above the breccia 
were pronounced by Prof. Ramsay and the author, without any 
consultation, to be Yoredale Rocks, but since the breccia has 
been reached, Prof. Hull inclines to regard it as belonging to the 
uppermost beds of the Coal Measures. As the boring is still 
going on, it is hoped that something more definite may be dis- 
covered. 

A feeder of water was tapped in the Keuper Sandstone at the 
depth of 917 feet, and a still more powerful one in the Bunter 
Sandstone, at 1,250 feet, sent a jet of clear water 4 feet above 
the ground. The water must percolate from the outcrop of 
these beds ten or twelve miles to the west, being prevented 
one rising by the presence of the overlying impervious Lias 

ay. 

On Tertiary Basaltic Dykes in Scotland, by R. L. Jack, 
F.G.5S., of the Geological Survey of Scotland.—Mr, Jack exhi- 
bited a map showing the courses of all the dykes of this age 
traceable for any distance which have hitherto been mapped by 
the Geological Survey, and described their peculiarities, referring 
specially to their avoidance of faults and other obvious lines of 
weakness. One dyke crosses Scotland from Helensburgh to 
Grangemouth, while two others maintain a Hel course from 
the heads of the River Irvine to the head of the Tweed, a dis- 
tance of nearly forty miles. It was pointed out that a number 
of the larger dykes tend to converge towards the peninsula 
between Lochs Riddun and Striven, where, however, no evi- 
dence of volcanic activity, either in the shape of lava-floWs or 
plugged-up vents, is known to exist. 

On certain Pre-Carboniferous and Meamorphosed Trap-Dykes 
and Associated Rocksin North Mayo, by W. A. Trail, M.R.1.A., 
of the Geological Survey of Ireland.—In the district between 
Ballycastle and Belmallet the rocks belong either to the Car- 
boniferous age or are older and edema vag The author 
distinguishes at least two sets of dykes, eg Shc 
Those of the newer set run in straight lines, traverse both meta- 
morphic and Carboniferous strata, and appear to fill vertical 
fissures or to come up along lines of fault. The Sider dykes 


482 





eee 





NATURE 


[Sep¢. 28, 1876 








disturb only the metamorphic rocks, occur cliefly in sheets, and | It is evident that the first of these methods, usually called the 


are often crumpled and contorted, while fragments of them occur 
in a conglomerate at the base of the Lower Carboniferous. This 
set must therefore be pre-Carboniferous, while the upper set is 
post-Carboniferous, and possibly Miocene. 
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ADDRFSS BY JOHN G. McKEnnpRIcK, M.D, F.R.S.1., VICE- 
PRESIDENT. 


The Future of Phystolagical Risearch. 


BEARING in mind the fact that one of the objects of the British 
Association is to interest the public in the advancement of scien- 
tific truth, it has been the practice of the presidents of the various 
sections to make some remarks of a general characier, or to give 
a résumé of the recent progress of science in thcir particular 
department. I shall follow so far the examples of my prede- 
cessors, I shall not attempt to cnumerate, far less to describe, 
the contributions made to anatomical and physiolugical science 
during the past year, because that would entail a long and weari- 
some report regarding investigations with which most of us are 
already acquainted by the perusal of those excellent summaries 
that appear from time to time in our scientific and medical 
periodicals. With the view of limiting the scope of this address, 
I propose to offer a few observations beating generally upon 
some of the scientific and social relations of anatomy and physio- 
logy, with the view of interesting the public in what we have 
been doing, and what we hope yet to do, 

These sciences present different views of the same great system 
of truth. ach can be conccived as cxisting independen'ly, while 
at the same time the onc science is the complement of the other. 
Anatomy is the science of organic form, while physiolopy is that 
of organic function. The anatomist investigates stiucture, its 
form, general arrangements, and laws, and he may include in his 
survey the purposes or functions which the structme fulfils. 
Recently an opinion has been prevalent, and has cropped up in 
various quarters, that anatomy is but a preparatory science for 
physiology. This opinion has probably arisen in consequence 
of the rapid gruwth of physiological science during the last 
twenty or thirty years. But there can be nodoubt that anatomy 
has a rd/e of her own by no means inierior to that of physivloyy. 
She has to educe the foimal laws which determine the s'ructure 
of organised bodies and their parts, aud thus she establishes the 
basis for scientific classificauion and arrangement. Anatumy is 
the beginning, of course, of all medical education, and the 
ground work on which the practical ats of medicine and surgery 
are reared ; but in a bioader sense, the science has to do with 
the structure of every animal, from the simplest to the most 
complex, and from the facts obtained in the investigation of the 
structure of any animal, weare able to recognise the relationships 
it has with other animals, or, in other words, its position in the 
zoological scale. 

Dr. McKendrick then proceeded to speak of the methods of 
anatomy, histology, the methods of physiology, the vivisection 
question, the impoitance of teaching biology, the practical 
aspects of anatomy and physiology, the importance of investiga- 
tions on the physiological action of active substances, the relation 
of physiology to medicine ; after which, with reference to the 
relation of physiology t» psychology, he remaiked that as 
physiology is intimately connected with psychology, or the 
science of mind, and as this department of physiological work 
has lately been his chief study, he may be allowed to refer to it a 
little more in detail. 

Psychology may be divided into two parts: fist, all those 
phenomena which we may include under the term mind properly 
so-called, such as feeling, volition, and intellectual processes ; 
and second, the phenomena which are associated with, and which 
indi€ate tbe alliance between, mind and matter. Every mental 
act may be regaided in the present state of knowledge as having 
a double aspect—on the one side it is known to our conscious- 
ness, and on the other side it is the result of a number of physical 
processes occurring in the brain. 


The Methods of Psychology. 


In the investigation of mental phenomenon, two modes of in- 
uiry bave been followed : first, that of introspection and reflec- 
tion, in which the investigator looks within himself for the facts 
of his expagience ; and second, that of the examination of physio- 
logical processes which coincide with sensorial or mental changes, 


subjective, is open to the objection that by it a mind attempts to 
observe its own operations, and that the procecdiog is somewhat 
analogous to asking a machine to investigate its own-mechanism. 
This objection urged in other words by Comte, Maudsley, and 
others, may be answered by replying that the subjective method 
does not attempt to explain the physiological phenomena con- 
comitant with mental states, but the laws which regulate these 
mental states themselves. Suppose a complicated machine pos-; 
sessed consciousness, I can readily understand that by the exercise; 
of this consciousness it might be unable to discover the relation 
and mechanism of its own parts, because in attempting to do so 
the machinery would be so interfered with as to prevent normal 
action ; but it might still be able to study the products of its 
operations, Ido not, therefore, decry this old method of psycho- 
logical research as it is so much the fashion to do in these days. 
Apart altogether from the philoso, hical speculations and systems 
of philosophy founded upon them, I think many data accumu-' 
lated by such men as Locke, Berkeley, David lume, Thomas 
Red, Dugald Stewart, Thomas Brown, Sir William Hamilton, 
and James Mil], have as goo a right to be considered correct as" 
many of the quasi-metaphysical conceptions of physical science. 
Subjective inquiry carried on by such mcn cannot be given up as 
a mode of psycholo,ical research. It may not cairy us much | 
further than it has done, but it has rendered goud service already, 
and may possibly do more. 

But, on the other hand, the objective method appears to me’ 
to be the one which, in futuic, will be principally cultivated, and 
it is for this reason that, a, a physiologist, I wish especially to 
1cfer to il. 

It is the business of physivlozy to supply psychology with in- 
formation regarding physica! proce ses occurring im the nervous 
system 3 and it is one of the special features of the physiology of 
the present day to direct attention to the physical side of mental 
phenou.cna. No doubt Aristotle, Hobbes, and Hartley incor- 
poratcd into their psycholopical theories much that was purely 
phy stological ; but m their days the physiology of the nervous 
system was in a crude state, and, consequently, did not lead to 
gicatizeults, In com;aratively recent tunes, a new inductive 
ond experimental department of science has arisen, the nature of 
which 1s indicated by the term physiol gical psychology, and 
which is being diligently cultivated by numerous workers, both 
at home and abroid. In oar own country the writings and re- 
searches of Ilerbeit Spencer, Alexander Bain, Dr Laycock, 
George Llemy Lewes, Dr. Maudsley, Dr. Carpenter, Alfred 
Baniatt, and James Sully, and on the continent those of echner, 
Helmholtz, Wundt, He:mann Lotze, Taine, Donders, Plateau, 
and lalboef, have ex ited much interest, and have Jed to the 
formation of a new school of thought. 

I think it right to mention here specially the name of Prof. 
Laycock, who has dune more, in my opinion, in this fteld of 
inquiry than any cther member of the medical profes-ion of this 
country in our time. Ilis teaching has larycly contributed to 
our present humane methods of treating the insane; he has 
attracted year by year some of the best students of the University 
of Edinburgh to this important department of medical practice ; 
and his earlier writings incontestably show that, many ycars ago, 
and prior to most of the writings of those great men whose 
names I have just enumerated, he not only recognised the value 
of physiolozical research with regard to mental phenomena, but 
made important contiibutions himself, 

Physiology has thus encioached on psychology, and is attempt- 
ing to supply from the objective side an explanation of at least 
the simpler mental phenomena. As a proof of awakened 
interest in this department, one of the features of the past year 
has been the appearance of A/ind, a quarterly journal of psycho- 
logy, edited by my able friend Prof. Croom Robertson of Uni- 

versity College. In the prospectus of this journal, it is stated 
that ‘‘ psychology, while drawin: its fundamental data from 
subjective consciousness, will be understood in the widest sense, 
as covering all relatcd lines of objective inquiry. Due promi- 
nence will be given to the physiological investigation of nerve- 
structure.” This quotation indicates the view which the editor 
takes of the relation of the two sciences, and already valuable 
papers have appeared on subjects connected with physiological 
psychology, from the pens of Sully, Lewes, Wundt, and others. 

Now a certain class of thinkers are alarmed by work of this 
kind. They are afraid of the tendency ‘to represent the mental 
fact as a physical fact,” and they are inclined to shut their eyes 
to the physical facts connected, undoubtedly, with psychological 
processes, and to be contented with the study of subjective 
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But as most admit that there are two aspects in 
phere mental phenomens may be viewed, why should not both 
be fooked at carefully? If it be also admitted, that it is impos- 
gible to connect any physical process (supposing we knew it) 
occurring in brain th an act of consciousness, what is the 
use of taking a one-sided view of the phenomena in question? 
Why not study both sides of the problem, and give up the 
attempt at reconciliation, which is entirely beyond the pale of our 
faculties? This mystery of mind and matter has puzzled thought- 
ful men from the earliest times. Some have attempted a recon- 
ciliation. They have reasoned in a circle, so that most people, 
after perusing their works, are no nearer an ultimate solution tl 
they were at the beginning. We always come back to this view 
of the case, namely, that every fact of mind has two aspects, a 
physiological and a psychological. That is one way of looking 
at the problem, and it is the one which, in the present state of 
knowledge, personally I prefer. But there is another. Thus, as has 
been well argued by Mr. George Henry Lewis in his recent work, 
“Problems of Life and Mind,” two very different descriptions 
may be given of one and the same mental activity. The one 
may be expressed in the language of psychology, which is the 
language we commonly use to describe our feelings ; the other 
may be stated in the language of physiology, a language intelli- 

ible only to those acquainted with the present state of physio- 
fogical research, He says: ‘‘ All that we have to guard 
against, is the tendency to mistake difference of aspect for 
difference of process, and to suppose that changes in feeling can 
exist independently of changes in the organism, or that any 
change in the organism can be effected otherwise than by some 
previous change.” This way of stating the question may be more 
satisfactory to some minds. At all events, it is a fair a.tempt to 
solve the puzzle of our present state of existence, in which we 
are constantly brought face to face with the antithesis of object 
and subject. 
Abandoning these speculations which are fruitless in practical 
effects, let me now endeavour very briefly to indicate the lines of 
inquiry in the domain of physiology, along which progress has 
been and may be made in the attempt to solve psychological 
phenomena; and I wish it to be understood that I do not take 
these in any logical order, but merely adduce them by way of 
illustration. It will also be my aim not so much to describe 
what has been done in the past, as to indicate what remains to 
be done in the future. 


Research in Physiological Psychology. 


First of all, then, it is quite evident that all researches on the 
general physiology of the great nerve centres are of paramount 
importance. Such researches as those of Ilitzig, Fritsch, and 
Ferrier on the excitability of the cerebral hemispheres, supplying 
new ideas regarding the mechanism of the brain as a compound 
organ; of Wundt on central innervation and consciousness, in 
which he discusses in a manner never before attempted, the phe- 
nomena of reflex excitation ; of William Stirling on the summation 
of excitations in reflex mechanisms ; of various French physiolo- 
gists on the mode of action of ganglia in insecta ; and of many 
others, are all recent important contributions to this department 
of science. Here, however, we have to confess that we have 
little accurate information regarding the minute structure of the 
parts involved, and consequently no anatomical basis on which 
to found our views, We have a general idea of strands of 
nerve-fibres and groups of nerve-cells of various forms, but we 
have no precise knowledge of the relative quantity of these, or of 
the relations of one group of nerve-cells to another group. We 
are unacquainted with any peculiarity in structure, for example, 

y which even an accomplished histologist could identify three 
™'croscopical sections as respectively portions of the brain of a 
man, of a monkey, and of a sheep. All this has still to be 
Worked ont. Every little area of brain-matter has to be surveyed 
and carefully described. Supposing this were done in the case 
of the human brain, and of the brains of the higher animals, the 
same must be attempted with the brains of animals lower in the 
cient ,4 can then conceive a grand collection of facts which may 

w light on the intricate working of different kinds of brains, 
log ‘" - Ps, so a rational explanation of certain psycho- 

What Supeested Investigation. 

: I mean may perhaps be better understood by a research, 
which I would suggest by oa of experiment. No one who has 

ven vila Be small birds—say a collection of our native 
pad foreign hes— can have failed to observe marked 
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differences of character and habits among different members of 


the same genus, and even among d t members of the 
same species. One manifests cunning, another combative- 
ness, a third kindness to smaller brethren, a fourth bullies 


all about him, a fifth may usually be quiet and eable, but 
occasionally gives way to uncontrollable rage, and so on. The 
question arises, then, Have these psychological peculiarities 
any organic basis, any explanation in the structure of the brain ? 
or, are we to rest satisfied by asserting that these peculiarities 
are due to the action of some kind of psychical principle regarding 
which we know nothing? I have little doubt most will ¢ 
that these psychical characteristics of birds depend on peculiari- 
ties of brain structure the result of hereditary transmission through 
many generations. Ifso, here we have an opportunity of exa- 
mining the microscopical structure of small brains, relatively 
simple, and easy of manipulation, with the view of ascertaining 
whether or not there are any structural differences which will 
account for these differences in psychical character. This is a 
line of inquiry likely, in my opinion, to cstablish an organic basis 
for a comparative psychology. 

After referring to recent researches on the chemistry of the 
brain, Dr. McKendrick proceeded to refer to those on the physi- 
ology of the senses, which afford another series of data for the 

sychologist. These researches may be said to be of three 
Ginds— (a) inquiries into the anatomical and physiological me- 
chanism of the sense organ itself, such as, in the case of vision, 
the general structure of the eye as an optical instrument, and its 
movements by the action of muscles, so as to secure the con- 
ditions of monocular or binocular vision ; (2) inquiries into the 
nature of the specific action of the external stimulus upon the 
terminal organ of sense, and the transmission of the effect to the 
brain ; as, for example, the action of light on the retina, and 
transmission along the optic nerve; and (3) experiments in 
which various stimuli are permitted to act under certain con- 
ditions on the termina] apparatus, and the result is observed and 
recorded by the consciousness of the experimentalist himself, as 
in researches on colour, duration of impressions on the retina, 
positive and negative after-images, &c. By these three modes 
of inquiry a large number of facts relating chiefly to the senses 
of hearing and vision have been collected ; and most of these 
facts, inasmuch as they assist him in understanding the condi- 
tions of sensory impressions and sensational effects, are of im- 
portance to the psychologist. 


Measurement of Time in Sensory Inipressions. 


The next step of importance made by physiology into the 
demains of psyc ology is the measurement of time or duration 
in sensational effects! This has been carefully measured by 
objective methods. Speaking generally, the time occupied from 
the commencement of the sctiun of the stimulus to the termina- 
tion of a sensation, may be divided into four portions, each 
of which has a certain psychological interest :—First, an inter- 
val of time is occupied by the primary physical change pro- 
duced by the stimulus, During this interval: called the period 
of latent stimulation, no effect is observed. Thus, when a 
motor nerve distributed to a muscle is stimulated by a short 
electrical shock, about 1-6oth of a second passes before the 
muscle contracts, Second, when the change in the nerve or 
terminal organ has begun, a second interval of time is occupied 
in the transmission of the impression to the nerve centre, which 
is succeeded by a third interval, during which changes occur in 
the nerve centre, and the result of which is a sensation. The 
time occupied in transmission, or the rate of conductivity in 
nerve, is tolerably well known, being at the rate of about 200 
feet per second in the nerves of man ; but the time occupied in 
the production of the sensation in the centre has not yet been 
clearly ascertained, owing to the difficulty of supposing such a 
sensory nerve centre to be, previous to the stimulus, in a state 
of absolute inaction. Lastly, it has been found that when a 
nervous action of any kind has been initiated by a stimfflus, it 
goes on for some time after the stimulus has ceased to act. This 
prolongation of the sensation may be well studied in the case of 
impressions on the eye, where the time of the duration of the 
impression has been measured by Helmholtz, Plateau, and others. 
These distinguished observers also found'that the length of time 
occupied by the after effect varied according to the intensity of 
the light. Thus, after a weak light, the unchanged impression 
lasts longer than with a strong light. A astro Migmination is 
followed by an after impression fading sooner than with a feeble 


¥ In the following observations I am much indebted to the essays of Mr, 


James Sully, contained in his volume, * Sensation and Intuition.” (London.) 
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stimulus ; the result being that, so far as the retina is concerned, 
it comes to the same thing whether an intense light acts for a 
brief time, or a faint light for a longer time. 


fi xhaustion of Nerve or Sensory Organ. 


This line of research has also made it possible to measure the 
time required for exhausting a nerve or sensory organ. When, 
for instance, a limited area of the retina has been stimulated for 
a certain time, and the stimulus has heen removed, the after 
positive effect, due to increased excitation of the parts, disap- 
pears, and is followed by a negative effect, due to temporary 
diminution of the sensibility of the parts, in the form of what is 
called the negative after-image. Suppose, for example, an area 
of the retina be acted upon for a period of from five to ten 
seconds, and the stimulus be then 1emoved, the so-called positive 
after-image vanishes quickly, and the negative after-image, fre- 
quently of a complementary colour to that of the exciting cause, 
appears, and lasts for a short time, gradually fading away as the 
nervous parts recover from the effects of the stimulus, Similar 
phenomena may be observed in studying the durations of sensa- 
tions of tone, which I have frequently perceived in experiments 
made by myself; but it is more difficult to identify, by descrip- 
tion and designation, the after effects in the case of audition 
than in the case of vision. Probably it may be found still more 
difficult to notice these after sensations in the other senses, 
although in all there is often the experience of a lingering feel- 
ing after the cause has been removed, which no doubt has its 
place in those transient sensations which assist in filling up the 
Spaces, as it were, in oui conscious life. 

In experiments upon a sensory oigan, such as the ictina, a 
little consideration will show that it 1s almost impossible to as- 
certain the effect of a stimulus upon a retina which has never 
before been affected. This difficulty has been felt by all experi- 
menters. Molecular action in such a structme has been in opera- 
tion fiom the very beginning, and such action, if of sufficient 
intensity, must produce a certain effect on the conducting tract, 
and on the recipient centre. This effect, although of too weak 
intensity to produce those changes which result in consciousness, 
must be taken into account in the measurement of the intensity 
and duration of sensory impressions, Thus the eye has a hght 
of its own due to changes in the retina, although this may never 
be conscious to us as a luminous impression. This conception 
of the state of matters in a terminal organ such as the retina, 
when applied to actions going on in the brain, at once indicates 
that similar actions, or rather that similar states of unrest, of 
change, variation, and modification, are going on in these deeper 
parts which may never result in consciousness, fer se, but which 
altogether may have an influence on our mental existence com- 
parable to that of the feeble impressions constantly transmitted 
to the cerebrum from the viscera, sometimes termed the internal 
senses. 


Relation between Strength of Sensationand Magnitude of Stimulus. 


IIaving shown that sensory impressions are distinctly related 
to time, the next advance made by physiologists was to prove 
that there was a relation between the strength of the sen- 
sation and the magnitude of the stimulus. Here there are diffi- 
culties in explaining what is meant, because language fails. We 
have no words to discriminate ideas which hitherto have related 
to two distinct fields of knowledge—the objective and the sub- 
jective. To speak of the strength or magnitude of a sensation 
seems to be using terms applicable only in another region, and 
quite inapplicable to psychological phenomena, although no one 
has any doubt in distinguishing the intensity or magnitude of one 
pain from that of another. There is no difficulty in understand- 
ing the phrase-magnitude of the stimulus. A weight of ten 
pounds is greater than that of one pound, light from ten candles 
of equal size is more than that given out by one, and the tones 
of a violin of equal pitch and quality, may vary in intensity 
accoming to the pressure of the bow on the string. It is diff- 
cult, however, to obtain an absolute measurement of variations 
in sensation, which is, of course, a subjective phenomenon, This 
can only be done by varying the objective cause, by observing a 
large number of instances, and by expressing variations in the 
subjective phenomenon in terms applied to variations in the 
objective cause. If the average result obtained from a large num- 
ber of instances indicate any ratio between the magnitude of the 
stimulus and the subjective phenomenon, then we may conclude 
that there is a relation between the two. 

This mo@e of inquiry, first originated by Prof. E. H. Weber 
in his celebrated experiments on tactile impressions (and which 
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were first introduced to notice in this country by Prof. Alleh 
Thomson), was afterwards carried ont by his colleague Prof. 
Fechner, and hag been subsequently elaborated by Prof. Wundt. 
It has led to various remarkable results, the chief of which are— 
(1) That in the case of each sense there is an upper and a lower 
limit, beyond which the amount of stimulus produces no appree 
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ciable difference of effect ; and (2) that within this range there . 
is a definite ratio between the stimulus and the amount of the | 


sensation. The upper limit beyond which an increase of external 
stimulation is not followed by any observable increase in sensa- 
tional effect, was first observed by Prof. Wundt. The lower 
limit has been noted by many observers, and it is indicated it 
almost every physiological text book. Now it does not matter 
much to us in taking a general view cf things, what the limits are, 
provided we are sure that such limits exist, inasmuch as it indi- 
cates another element of proof that psychological phenomena, so 
far as sensation is concerned, occur within certain physical limits. 


Fechner's Investigations. 


The next step naturally was to establish the ratio between the 
magnitude of the stimulus and the magnitude of the sensation, To 
do this directly is impossible, as any estimation of the amount of 
sensational effect following a given stimulus would probably be 
erroneous, because our peiceptions are usually qualitative and 
only rarely, and never absolutely, quantitative. Fechner recog- 
nised this fact, and he employed for the solution of the problem 
various methods by which he measured not sensations themselves, 
but the amount of discriminative sensibility between two sensa- 
tions produced by stzmu/é of unequal magmitudes, and he studied 
the ratio between the difference of weight and the absolute quan- 
tity of the stimulation. By varying the amount of the stimulus 
in every possible way, he eliminated the chances of error, and 
aiived at definite results. These results he formulated into a 
general ‘* psycho-physical law,” which may be e- pressed in various 
ways. Mathematically it may be put, that ‘‘ sensation increases 
in proportion to the logarithm of the stimulus.” Now “loga- 
rithms increase in equal degrees when the numbets so increase 
that the increment has always the same ratio to the magnitude of 
the number.” It may be put in another way by saying that “the 
more intense a sensation the greater must be the added or dimi- 
nished force of stimulation in order that this sensation undergo 
an appreciable change of intensity.” The mode of arriving at 
some of Fechner’s results may be better understood by an expe- 
riment which any one can repcat. In the case of muscular sen- 
sation, suppose two weights A and B: we wish to ascertain the 
least difference between these perceptible by the muscular sense, 
say when we lift them in the hand. Jet it be so arranged that 
both weights are composed of different pieces, so that the one 
may be made less or more than the other at pleasure. If A and 
B be nearly equal in absolute weight, the person on whom the 
experiment is made will judge them to be of equal weight. Let 
weights be now added to B until the difference between A and B 
becomes perceptible, and as a test, let the weights be again | 
removed from B until, in sensational effect, A becomes again, 
equal to B; let the same experiment be repeated with weights of 
different absolute amount, and it will be found that there is a dis. | 
tinct ratio between the absolute weight and the weight that had 
to be added to it or tahen from it to produce the least perceptible 
difference of impression of whatever these weights may be, up tothe | 
limit, ofcourse, which I havealready noticed. It will always be found 
that the additional or subtracted weight is one-third that of the 
absolute weight—a fraction which indicates the degree of inten- 
sity of the stimulus required to produce the lest perceptble feeling 
of difference of sensation, and may be termed the constant propor- 
tional of that kind of sensation, This fraction, in the case of 
sensibility to temperature, Fechner found to be one-third; Renz, 
Wolf, and Volkmann arrived at the same fraction with regard to 
auditory impressions ; and various observers have found that in ‘| 
visual impressions it is one-hundrcth. 

Now the intensity of sensation depends on two conditions : ! 
(1) the intensity of the excitation ; and (2) the degree of excit- ' 
ability of the sensory organ at the moment of excitation. But ' 
suppose the excitability of the organ equal on two occasions, the 
intensity of the sensation does not increase proportionately to the 
increase of the excitation. That is to say, suppose we bring into 
a dark chamber a luminous body such as a candle—it produces a 
certain luminous sensation ; then introduce a second, third, and 
fourth—the excitation is double, triple, or quadruple ; but expe- 
riment shows that the increase in the amount of the sensation 
is much less ; in other words, let the stimulus increase from 10 
to 100 times, and from 100 to 1,000 times, the sensation will be 
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wonly one, two, and three times stronger, ‘The importance of the 
ydiscovery of this remarkable law is, that it shows a distinct ma- 
thematical relationship between stimulation and sensation. Pos- 
sibly it may be found to have applications to other psychological 
henomena, May it not vary in different animals, and even in 
different individuals ? 
Criticism of Fechner’s Method. 


tt is quite noticeable, however, that in the case of each sense, 
the law did not hold good throughout the whole range of varia- 
tions in intensity of stimulus ; ahd it is not surprising, when we 
consider the complexity of the conditions, that such should be 
the case. All of these experiments were made in the case of 
visual impressions, for exainple, on the living eye, connected by 
the optic nerve with the brain; and it is manifestly impossible, 
as has been remarked by Hermann, ‘‘to localise this relation- 
ship between sensational effect and variation in amount of 
stimulus, which has been called the psycho-physical law of 
Fechner.”? Between the sensational effect and the first contact 
of the stimulus, there are a series of complicated processes occur- 
ring in retina, nerve, and | fain, procesSes undergoing incessant 
modification by the interchange, between these tissues and the 
warm circulating blood. In which of these does this relation 
betweeh stimulus and conscious state occur—in retina, in optic 
nerve, or in brain? The only method of answering this ques- 
tion, so far as I know, is to examine the effects of stimulation 
upon these parts separately. -It is manifestly next to mpossible 
to do this in the case of the optic nerve and the brain; but by 
the method pursued by Ilolmgren, in Sweden, and by Prof. 
Dewar and myself in this country, it can be done, so far as the 
retina is concerned. In carrying out this method, Prof. Dewar 
and I found that light produced a change in the elcctrical con- 
dition of the retina in an eye removed from the head or kept in 
normal conditions, and we ascertained that the general pheno- 
mena of this chanze corresponded with our sensational experi- 
ences of luminous imptessidns. We wete, therefore, entitled to 
assume that the change in the electrical conditions of the tetina, 
produced by the action of light, might be regarded as a pheno- 
renon intimately related to those changes in the brain which 
result in consciousness of a luminous impression. Consequently 
we had an opportunity of ascertaining whether or not Fechner’s 
law agreed with the effects of a stimulus of light in altering the 
electrical condition of the retina, and we found that it did so, 
The inference, therefore, is thit the 1elation between degree or 
variation in stimulus and the corresponding sensation of a 
luminous impression, is a function of the sense organ or retina. 


Mode of Investigating the Sen.ory Orean Itself 


I may here remark that this mode of inquiring into sensory 
mpressions has by no means been exhausted, The subjective 
nethod of observing sensational effect under the stimulus of hght 
rom revolving discs, by the contrasting of colours, by compar.son 
of auditory Sensations produced by tones of different intensity, 
aitch, and quality, is always open to the charge that the results 
may not be due to specific histological structure of the sense 
organ, as is almost invariably assumed, but to structure of the 
recipient of impressions from the sense o1gan, namely, the brain. 
The only way of proving that the effects are due to structural 
peculiarities of the sense organ is to examine the effects of 
stimuli applied to the sense organ separated from the brain by 
Some method the same or analogous to ours. If in these cir- 
cumstances the sense organ give results similar to those observed 
10 the phenomena of consciousness, then we may assume that 
aces results are due to specific peculiarities of the sense organ, 
nd not to the brain. If, on the other hand, the results do not 
whic? then we must look in the brain for the mechanism by 
held 1 these different results are produced. Thus I have always 
ule a ape as there is little or no histological evidence of com- 
theory of wo in the retina capable of accounting for the 
at the facts ames Young regarding the perception of colours, or 
zones of al colour-blindness, or of the sensibility of different 
look to the retina to lights of different colours, we may have to 
bellum, or samplex structure of the corpora quadrigemina, cere- 
ticks f the Fortion of the cerebral hemispheres for an ex- 

cism simply se facts. It may be objected that such ti- 
think it is beteores the difficulty a little further back, but I 
hypothesis, * to search for facts than to be contented with an 





Time will Conclusion. 
7” Hot permit me to discuss other research bh 
field of inquiry, nor the interesting speculations which” ae 
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sprung from them, but I think I have said enough to show the 
line of advance in this direction. 

True it is that apparently the physioldgical causation of many 
mental phenomena may be, in its precise nature, inaccessible to 
direct proof, but it is our duty as physiologists to push legititnats 
Meath as far as it will go. I would remark also that such 
es afe not incompatible with those spiritual ideas, 
matters of faith and not of science, which are the basis of our 
most cherished hopes, They demand, however, caution in the 
scrutiny of facts, and judgment in drawing conclusions from 
them, More than in any other kind of scientific labour, perhaps, 
it is of the utmost importance here to keep the mind unbiassed 
atask by no means easy. To maintain a calm unprejudiced 
attitude to inquiries which seem to demand a change Of opinion 
regarding what was supposed to be final, requires an effort whhch 
varies iti different persons. Some find it comparatively easy td 
do so, while others succeed only after a severe struggle. Still it 
is the state of mind which a man true to science ought to aspire 
to, so that while he will not be blown about by every wind of 
doctiine, he may be ready to accept what is apparently true 
when he has had it cJearly put before him. 

In conclusion, let me observe that it would save fot a little 
heart-burning, and might possibly remove acrimony from various 
scientific maid acetal controversies, could we only remember fliat 
it is not very probable that we, in this nineteenth century, havé 
arrived at the final solution of many problems which have puzzled 
wise men from the earliest times. Probably we have got nearer 
the truth, but it is presumptuous to suppose that we have reached 
the ultimate truth. Many hypotheses much in favour at present 
may turn out fo be inadequate. Still if they serve as stepping 
stones to something better, and to more rational conceptions of 
the mysterious phenomena about us, they will have «fone good 
service. In the meantime it is our duty vigorously to prosecute 
research, in all departments, pushing ahedd fearlessly, and with 
that enthusiasm which is the prime mover iti all great deeds, so 
that we may be able to transmit our department of knowledge 
to posterity not only Icss burdened with error, bet with many 


additions of truth. 
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Prof. Turner, of Edinburgh, gave an account of his researches 
into the structure of the placenta in mammals, and showed how 
forms originally supposed to be distinct and unconnected by gra- 
dations, were really but modifications of one fundamental type. 
Thus the obstacle to the reception of the theory of evolutions, 
which had been supposed to be cotistituted by the various pla- 
cental structures, did not exist. But 1t was difficult to see ir 
many respects what causes had determined the evolution. In 
some cases it appeared that the great dilatation of Lidod capi 
laries in the uterus might be of advantage, because tess force 
would be required for the propulsion of the blood. Again, in 
the upward ascent, there was complication of the placental sttac- 
tures with restriction of area; and he supposed that with this 
restriction there would be a diminished danger of hemorrhage 
after parturition, and consequently greater safety. 

Mr. F. M. Balfour, Fellow of Trinity Cullege, Cambridge, 
read a paper Ox the Deudopment of the Protovertebre and 
Muscle-plates ta Llasmobranch Fishes. The most important 
points on which he laid stress were the origin of the notochord 
from the hypoblast, the splitting of the mesoblast from the hypo- 
blast as two distinct lateral halves, the consequent appearance 
of the body cavity at first as two cavities, the extension of the 
body cavity on each side up to the stmmit of the muscle-plates, 
and the derivation of a large portion of the voluntary muscular 
systeni from the splanchnic or visceral layer of the mesoblast. 
Ele compared these embryological facts with many occurring in 
the Invertebrates, especially in Sagitta, in Brachiopods, and in 
Echinoderms, showing how it was possible to unify them by 
adopting Ilacckel’s gastrea theory, and by no other method, 
Dr. Allen Thomson warmly commended Mr. Balfour's reseagghes, 
saying that it was quite a new thing for such a cuntinuous series 
of embryological papers of preat importance to proceed from a 


British investigator. . 
Mr. G. J. Romanes, M.A., gave an account of his further 


researches on the physiological functions of the Medusz this 
summer, To this we shall return. 

Prof, Haeckel described two of the simplest forms of animals 
with two layers in their body-wall—Ifaliphysema and Gastro- 

hysema, They were Ccelelenterata of the simplest type ; the 
Bret form had one body cavity; in the second il, was partly 
divided into two cavities, whereof one was specially Etna 
0 the formation of ova, the other to nutrition. there had 
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been pores in the body-wall he should have referred both forms 
to sponges. Their development showed that they arose strictly 
in conformity with the Gastraca type. He then gave some 
account of the mode of development of the chief animal stocks, 
as explained in the ‘‘ History of Creation.” Dr. Allen Thomson 
said that Prof. Haeckel had been regarded in sae uarters with 
somewhat of the same suspicion that had greeted the first pro- 
mulgation of Mr. Darwin's theories, and he was considered one 
of the most rash and daring speculators of the day. ‘Those who 
had listened to his exposition would probably take a different 
view, and sce how much of sound observation went to the esta- 
blishment of his theories. In so extensive a field as that over 
which Prof. Haeckel’s views carried him, he might be sometimes 
led into error, and might possibly be widely wrong, but at the 
same time they could not but admire the manner in which obser- 
yation of fact was always placed as the basis of his theory. 

Dr. DD. J. Cunningham read a paper Ox the Spinal Nervous 
System of the Cetacea, He found that while great similarity 
prevailed between their cervical and dorsal nerves and those of 
other mammalia, the nerves of the lumbar and caudal regions 
differed widely. The superior and inferior divisions of those 
nerves in cetacea were of nearly equal size. Two great longi- 
tudinal cords or trunks are formed by their union on each side of 
the vertebral column, and these become situated on either side of 
the spines of the vertebrze, and on either side of the bodies below 
the transverse processes. These great cords supply the four 
great muscular masses which act upon the tail. 

Prof. Burdon-Sanderson gave an account of his further re- 
searches On the Electrical Phenomena exhibited by Dionea 
muscipula (the Fly-trap). We had accurately investigated the 
phenomena by means of the electrometer. Ie found that nor- 
mally the whole leaf with the petiole was somewhat negative, 
but that when excited by a stimulus, an electrical change took 
place throughout, making every part more negative ; the greatest 
change was on the external surface of the leaf immediately 
opposite to the three sensitive hairs. There was no relation 
between the pre-existing currents and the electrical disturbance 
consequent on stimulation. The period of Jatent stimulation 
was about one-sixth of a second ; the period during which the 
disturbance lasted was one second, more or less. As the leaf 
becomes fatigued, the period of latency gradually increases to 
one second and three-quarters, and then most likely the next 
stimulation would produce no effect. The change appears to 
be a function of the protoplasm of the parenchyma of the region 
out of which the sensitive hairs arise. Certain of the characters 
of the change are similar to those presented by muscle and nerve. 
Why the variation should be a negative one, Prof. Sanderson 
had no idea. 

Prof. Struthers described the finger-muscles of several whales. 
He concluded that such muscles existed in the whalebone whales, 
but in ordinary teethed whales they were merely represented by 
fibrous tissue. Thesc muscles existing in the true bottle-nosed 
whale had a special interest, as the teeth in that whale were 
rudimentary and functionless. He had found these muscles in 
the forearms of whales largely mixed with fibrous tissuc, so the 
transition was easy. He also gave an account of dissections 
of the rudimentary hind-limb of the Greenland right-whale. 
Prof. Macalister, of Dublin, expressed his opinion that the 
whales were not of very ancient origin, for he thought the exist- 
ence of the rudimentary limbs tended to show that a sufficient 
length of time had not elapsed since the use of the limb was 
essential to the carlier animal, to produce its complete oblitera- 
tion. 

Mr. C. T. Kingzett read a paper On the Action of Alcohol on 
the Brain. He said the question of what became of alcohol 
taken into the system had been extensively studied. Thudichum 
was the first to determine quantitatively the amount of alcohol 
eliminated by the kidneys from a given quantity administered, 
and the result he obtained was sufficient to disprove the elimina- 
tiortheory then widely prevailing. Dupre and many others 
continued these researches from which, according to Dupre, they 
might fairly draw three conclusions: (1) that the amount of 
alcohol eliminated per day did not increase with the continuance 
of the alcoholic diet, therefore all the alcohol consumed daily 
must of necessity be disposed of daily, and as it was certainly 
not eliminated within that time it must be destroyed in the 
aystem ; (2) that the elimination of alcohol following the taking 
of a dose was completed twenty-four hours after the dose was 
taken ; and (3) that the amount eliminated in both breath and 
urine was @ minute fraction only of the amount of alcohol taken. 

«In 1839 Dr. Percy published a research on the presence of 


alcohol in the ventricles of the brain, and, indeed, he concluded 
“that a kind of affinity existed between the alcohol and the 
cerebral matter,” He further stated that he was able to procure 
a much larger proportion of alcohol from the brain than from a 
greater quantity of blood than could possibly be present within 
the cranium of the animal upon which he operated. Dr. Marcet, 
in a paper read before the British Association in 1859, detailed 
physiological experiments which he considered to substantiate 
the conclusions of Dr, Percy, inasmuch as they demonstrated 
that the alcohol acted by means of absorption on the nervous 
centres. Lallemand, Perrin, and Duroy had, moreover, suc- 
ceeded previously in extracting alcchol from brain-matter in cases 
of alcoholic poisoning. But all these researches left them en- 
tirely in the dark as regarded the true action, if any, of alcohol 
on cerebral matter, and no method of investigation was possible 
until the chemical constitution of the brain was known. Thudi- 
chum’s researches in this direction, together with some more 
recent and published investigations by Thudichum and the 
author, had placed within reach new methods of inquiry regard- 
ing the action of alcohol on the brain. In his research he (Mr. 
Kingzett) had attempted this inquiry by maintaining the brains 
of oxen at the temperature of the blood, in water, or in water 
containing known amounts of alcohol. The extracts thus ob 
tained had been studied in various ways, and submitted to quan- 
titative analysis, while the influences exerted by the various fluids 
on the brain had been also studied. These influences extended 
in certain cases to hardening and to an alteration in the specific 
gravity of the brain-matter. Water itself had a strong action on 
rain matter (after death) for it was capable of dissolving certain 
principles from the brain. It was notable that waier, however, 
dissolved no kephaline from the brain. Alcohol seemed to have 
no more chemical effect on the brain than water itself, so long 
as its proportion to the total volume of fluid did not exceed a 
given extent. The limit would appear to exist somewhere near 
a fluid containing 35 per cent. of alcohol. But if the percentage 
of alcohol exceeded this amount, then not only a larger quantity 
of matter was dissolved from the brain, but that matter included 
kephaline. Such alcoholic solutions also decreased to about 
the same extent as water the specific gravity of brain substance, 
but not from the same cause ; that was to say, not merely by 
the loss of substance and swelling, but by the fixation of water. 
Many difficulties surrounded the attempt to follow these ideas 
into life, and to comprehend in what way these modes of action 
of water and alcohol on the brain might be influenced by the 
other matters present in blood. On the other hand, it was diffi- 
cult to see how any of the matters known to exist in the blood 
could prevent alcohol, if present in sufficient amount, from either 
hardening the brain (as it did after death) or dissolving traces of 
its peculiar principles to be carried away in the circulation ; 
that was to say, should physiological research confirm the stated 
fact that the brain in life absorbed alcohol and retained it, it 
would almost follow of necessity that the alcohol would act as 
he had indicated and produce disease, perhaps de/irium tremens, 
Dr. McKendrick said Mr. Kingzett’s researches into the che- 
mistry of the brain and the action of various agents upon it were 
a valuable step in the right direction. This was essential if the 
mode of working of the brain were ever to be understood ; but 
it would be a long way from the knowledge of the dead tissue 
to the comprehension of its vital action. No doubt alcohol had 
a marked effect upon the convective-tissue elements in the brain. 
He suggested as a useful method of research the submitting a 
certain class of animals for a length of time to the action of a 
definite amount of alcohol, and then examining their brains to 
discover what effect was produced. The investigation was of 
very great importance as regarded the treatment of drunkards ; 
no doubt in many cases where it was thought that they had to 
do with merely moral evil, there was a fundamental change in 
physical organisation. Prof. Burdon-Sanderson said the ques- 
tion was one that ought certainly to be taken up by Govern: 
ment, and the best men in the country should be engaged upon 
the inquiry. It had a most important bearing upon the welfare 
of the community and the diminution of human suffering. 
Surgeon-Major Johnston, in « paper On the Diet of the Natives 
of India, came to the conclusion that the natives require much 
more nitrogen and carbon than Europeans, and also took much 
more salt, owing to the comparative absence of salt from the 
substances which form a large part of their food. The natives 
took more dry food than the Europeans, and those who 
lived on food from the tables of the Europeans enjoyed a con- 
siderably greater immunity from cholera than others. 
Mr, Waaklyn read a paper On the Effects of the Mineral Stabe 
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in Drinking-Water on the Health of the Community. 
pas the meoioas which has often been asked is, Whether is 
+ better todrink hard water or soft water? The reply which has 
been given is that at present we cannot tell, but that apparently 
the system can accommodate itself to either, and that a soft- 
water drinker is sometimes disordered when he beyins to drink 
hard water. He wished to call attention to the opportunity that 
physicians had at present of discovering the effects of hard waters 
by reason of the great use that was being made of a very hard 
water, the Tannus water. Ordinary hard water might contain 
from 13 to 20 grains of carbonate of lime per gallon ; but the 
Tannus water contained, roughly speaking, 100 grains of car- 
bonate of lime and 200 grains of common salt per gallon, besides 
considerable quantities of carbonate of magne:ia, chloride of 
potassium, and sulphate of soda. In the course of the discus- 
sion which followed the reading of Mr. Wanklyn’s paper, Dr. 
Carr stated that in Kent, where the water was lard, he believed 
the amount of salts of lime was exceedingly beneficial to chil- 
dren, and the Kentish children wae singularly wcll supplied 
with straight Jegs and good bones. Mr. Wauklyn stated that 
Kent water was one of the puiest he hid ever seen ; average 
diuohing-water contained ten times as much organic inatter as 
the Kent water. The real objection tu the latter was that it con- 
tained a large proportion of sulphate of lime ; whenever it was 
met with in any volume it had something of the odour of rotten 
cges, due to the presence of sulphuretted hydiogen and sulphate 
of lime. He questioned whether hard water, however uscful 
for children, was altogether desirable at a later peried of Iife. 
Dr. Paton’s able paper Ow the Action and Sounds of the Heart 
gave an account of excellent expe:imcnta: researches, by which 
}e¢ clained to have proved that the ventricle in coming to com- 
plete contraction itself exerts a strain on the base of the distended 
aorta that produces the simultaneous reaction of the aoita, closing 
the valves and completing the wave, ‘his 1» contrary to the 
usual vicw which conside:s that the aorta rvacts after the conclu- 
fion of the ventricular contraction. The influence of this new 
conception on the comprehension of the sounds of the heart is 
important ; for if a sound be produced in closing the semlunar 
valves, it must terminate the first sound of the heart, and cannot 
he the second sound. The latter arises after the first pulse-wave 
has terminated, and is synchronous with the diastole of the ven- 
tricle. In a series of experiments on the action of the denuded 
heart of the te:apene during the highest tempcrature of the 
scason, when the action of the heart was strong and vigorous, 
Dr. Pat«n distinctly identified the first sound with the contrac- 
tion of the ventricle and the reaction of the aorta, the sound 
being produced by the rushing of the blood through the orifice 
and terminatcd by the recoil of the aorta. The second sound, 
shert, sharp, and acute, was pruduced Ly the contraction of the 
auricles sending the blood through the auriculo-ventricular 
orifices, ‘The effect of these facts upon patholovical soun is was 
followed out. 
_ Among other contributions to this department may be men- 
tioned Prof. Dewar’s continuation of his important rescarches 
Cn the Physiological Action of Liyhkt, Dr. Urban Pritchard’s 
paper On the Zirmination of the Nerves in the Vestibule and 
Semictrcular Canals of the Lar of Alammals, and the same 
author’s Demcustration of a New Mics oscope adapted for showing 
the Circulation in Man. 
The five days’ session of this department was fruitful in im- 
}ortant memoirs on physiology, anatomy, embryolugy, and 
histology, showing that a considerable amount of good work is 
going on in this country. The discussions were of more than 
usual value, as many eminent anatomists and physiologists were 
, Present and took part in them. 


Department of Zoology and Botany. 


“Among the botanical contributions was an interesting one by 
Tae B, Balfour, entitled Mocs on Mascarene Species of Pan- 
Tale, He said that no portion of the flora of the Mascarene 
Pan aan was more peculiar than the various species of the genus 
to the ‘ela’ Or screw Pines, There were many species endemic 
they als ands, but many Species were found all over India, and 
Archipel, €xtended into China and other places in the Malay 
Of the ees and a few species were to be found in Australia. 
‘Islands, twonty-two Species which occurred in the Mascarene 
racters wa were endemic to the islands; their generic cha- 
species Ae exceedingly well marked, and the defiuition of 
whole genus + very difficult matter. An investigation of the 
rendere’l dni @vas Yery much wanted, but this had hitherto been 

; cult by the want of knowledge of the Mascarene 
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species. The descriptions of the first author who wrote anything 
about these Mascarene species were exceedingly short, and just 
now the confusion in regard to the whole genus was something 
extraordinary. There were nine species at least endemic to 
the Mauritius, and in the Bourbon they had record of four 
distinct species, three of which were peculiar to the island. He 
had examined the fruits and leaves of these plants, but the leaves 
afforded very few characters. They were dicecious plants, and 
the male flowers would furnish them with very good characters 
for distinction, Three species had Leen grouped together by 
their carpels never or at least very rarely being united. Two 
of these were endemic to Mauritius, and one to Bourbon. 

Prof, W. C. Williamson gave an address on his recent re- 
searches on the structure of the coal plants, especially Calamites, 
Lepicodendron, and Sigillaria. fe considered that the accurate 
determination of the true nature of each of the coal plants was 
of the utmost importance to the theory of evolution, Te com- 
bated the view which would divide the genus Calamites into 
two, Calamites and Calamodendron. He descnbed some new 
forms of lepidostrobi or cone-fiuits of fossil lycopods, and con- 
cluded by showing the 1emarkable tendency of many of these 
coal plants to develop into a very uniform type, making it almost 
impossible to identify small frayments either of their wood or of 
theit bark, Jlence it was absurd to attempt to establish genera 
and species upon such unrecognisable fragments. 

Mr. C. W. Peach read a paper On Ctrcinate Vernation of 
Sphinopts.s affinss, and on the Discovery of Staphylopteris tn 
Brith Rocks. Mr, Peach has found Sphenopteris affinis in the 
black shale at West Calder, near Edinburgh, in a series of speci- 
mens showing its vernation from the earliest stage till the com- 
plete development of the plant ; he believed that other observers 
had described several syecies of Sphenopteris from this one 
form in ifs various stages. The genrs Staphylopteris, which he 
had also found at West Calder, was well known as occurring in 
the carboniferous rocks of Hlinois and Arkansas, Prof. McNab 
gave an account of the structure of the leaves in several species 
of Abies (larches), which will be fully illustrated in the /’ro- 
ceedinys of the Royal Irish Academy, 

Prof. Leith Adams described the fossil remains of the Maltese 
caves, with especial rcfereuce to the gigantic land-toitoises, simi - 
lar to those of the Galapagos and Mascarene Islands, but much 
larger still. Nevertheless they were very much alike in oste- 
ology, so that there had been great difficulty in determining that 
the species were distinct. Another notable animal was a dor- 
mouse as large as a guinea-pig, so numerous that five or six 
specimens could be obtained out of one spadeful of mould. 
Among the fessil-biids was a swan one-third larger than any 
modern one. Altogether 150 terrestrial vertebrates had been 
foun iin Malta, and it was imp ‘ssible that they could have lived 
in that locality unless Malta was part of a continent. 

Mr. Spence Bate, in continuing his report on the structure of 
the Crustacca, dealt especially with the eyes, pointing out that 
these organs were in some cases covered by, and received support 
from, the carapace, and in others they were supported by a 
jointed peduncle. ‘The chief modifications of the appendages 
of the head were examined, and they led Mr. Spence Bate to 
the cunclusion that the seven sections of which the head was 
composed should be regarded ay completely different from the 
other parts of the bocly. 

Dr. W. LB. Carpenter reported the result of further researches 
On the Nervous System of Antedon (Comatula) rosaceus, and also 
read a paper by his son, Mr. [. LI. Carpenter, On the Anatomy 
of the Arms of Crinoids. We maintained that the tract of tissue 
in the axis of the arms, by which motor impulses were conveyed 
to the arm-muscles, was equivalent to a nerve, although it did 
not present the microscopic structure of nerve-fibres. 

Dr. D. J. Cunningham read a paper On a Specimen of Del- 
phinus albirostris which he had procured this spring. Prof. 
Cohn, of Breslau, made a number of beautiful experiments to 
show the artificial formation of silica shells. : 

Prof. Young gave a description of the novel arrangements 
adopted by him in the new IIunterian Museum. The cages were 
arranged so that visitors could walk around them on the outside 
while curators or students were at work upon them on the inside. 


r 





| The cases were to contain skius, skeletons, soft parts, and fossil 


remains in close proximity, so that the whole of what was known 
about one series of forms might be brought together, instcad of 
being scattcred as usual. The fittings had been made with great 
skill by Messrs. D. and T. Robertson of Glasgow. 

A discussion on spontaneous generation arose on®a paper by 


Dr. Carmichael, of Glasgow, entitled Spontancons Evolution 
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and the Germ Theory. Dr. Carmichael had made a considerable 
series of experiments, the results of which were generally con- 
firmatory of those of Dallinger and Drysdale, and of Tyndall. 
Prof. G. S. Boulger read a paper On Sex in Plants, giving a 
comprehensive view of recently-acquired knowledge on the 
subject. 

is department certainly did not produce papers ranging 
over more than a small portion of the field allotted to it. Some 
contributions of high merit were made, but in many departments 
of natural history no sign was made that any work was going on 
in the British Isles, 


Department of Anthropology. 


Mr, James Shaw read a paper On Righthandedness, expressing 
the op anee that there was a constitutional reason for the greater 
use of the os ah hand. Lefthandedness seemed very mysterious 
physiologically ; it must be far more common than transposition 
of the viscera which had been supposed to account for it. In 
several cases of transposition of the viscera, the persons affected 
had been found to be right-handed. Another paper by Mr. 
Shaw was Ox the Mental Progress of Animals during the Human 
Feriod. In the discussion which followed Dr. Grierson men- 
tioned an instance of intelligence which had come under his own 
notice, Five years ago a barrel was put up in his garden at the 
top of a high pole. The barrel was perforated with holes and 
divided in the centre. In the course of two days two starlings 
visited the barrel, and returned on the following day, and in 
about a week afterwards two pairs of starlings came and occupied 
it, and brought up their young. They were very wild starlings, 
and readily took flight when any person went near the barrel, 
In the second year four pairs of starlings occupied the barrel, 
and they were much tamer than the previous ones, and this last 
year there were a number of pairs of starlings so tame that they 
would almost allow him to take hold of them. They had now 
changed their mode of speaking, for the starlings in his garden 
frequently articulated words. 

Mr. H.de Clarke read a paper On the Prehistoric Names of 
Wen, Monkeys, and Lizards, tending to preve that in early times 
and by some savage races at the present day, every word which 
was used as distinctive of man was likewise applied to other 
animals, but only to those which used their fore feet as hands, 
or in a distinctive manner. A paper contributed by Herr von 
Humboldt von der Horck was read by Mr. IIyde Clarke. The 
author was in charge of an expedition to the polar seas, and sent 
an account of the Laplanders and people of the north of Europe. 
He divided the Lapps into the nomadic or mountaineers, and the 
sea or fish Lapps. The nomads were stronger, healthier, and 
better developed, and rarely intermarried with the Finns or the 
Norwegian settlers. 

Mr. Hyde Clarke’s researches On the Relations between the 
Hiittste, Canaanite, and Etruscan Peoples and the Early Peruvians 
and Mexicans were laid before the department. He believes 
that they really belong to one family, representing an early 
culture which became arrested. They had little communi 
with the Semitic or Aryan types. Mr. J. Park Harrison dealt 
with the origin and meaning of the ‘‘ Picture Writing ” of Easter 
Island. He said that many of the tablets were gradually getting 
destroyed, and he called attention to the desirability of acquiring 
as many of them as possible, and of instituting a careful ethno- 
graphical exploration of Easter Island. 

Myr. Bertram F. Hartshorne, late of H.M. Ceylon Civil 
Service, read a paper entitled Zhe Rodiyas of Ceylon. The 
people treated of in his paper were a numerically small race, 
living in various isolated communities in the hill country of 
Ceylon. Their caste is the very lowest, and they have from 
time immemorial been regarded by the Singhalese people with 
disgust and abhorrence, their very name implying the notion of 
flth, The popular belief has commonly considered them to be 
either in some way connected with the Weddas, an aboriginal 
race@f the highest caste, or else to be outcast Singhalese or 
estracised Kandyans. There appears, however, to be no real 
goed whales for i cel Abe and —— the 

iyas, as well as p we and their craniology, 

marking them out as a separate nari 

their customs and language. Their customs are distinguished 

by peculiar funeral ceremonies, and by sacrifices offered to two 
sorts of devils in cases of serious sickness ; and their language, 
which is now in one of the last stages of decay, is of unknown 
origin and development, and can neither be classified as Aryan 
nor Dravidian. In all probability it the remnants of a 
more complete and extremely ancient it pos- 


distinct race, no less than 


sesses no separate alphabet, nor atty literature. The earliest 
historical mention of the Rodiyas apparently occurs in the year 
437 8.C., and they are expressly referred to by name in the year 
204 B.C., and again in the year 589 A.D. in the ancient Singha- 
lese chronicles, The condition of the people, however, has at 
all times been degraded, notwithstanding the fact that the males 
are invariably possessed of a fine physique, and the females are 
considered to be handsome. The peculiar social disabilities 
which have been imposed upon the Rodiyas by the uses of ages 
are now rapidly disappearing with the advance of civilisation, 
whilst at the same time the idiosyncrasy of the people themselves 
as well as their customs and their language, is gradually becoming 
merged in the more modern type of their Singhalese surroundings. 
The president (Mr. Wallace), in moving a vote of thanks to 
Mr. Hartshorne, said the Rodiyas were a race of people who, 
though in a degraded condition, yet possessed physical cha- 
racters which seemed to show they were intellectually superior 
to the races who treated them in this manner. This might be 
another of those examples to which he alluded in his address, of 
a remnant very fast dying out—a remnant of one of those early 
higher races which had been overrun and overcome by a lower 
race intellectually, but more energetic, and had been reduced to 
an extremely degraded position. It was also a valuable example 
proving that degradation long continued did not alter to any 
Breat extent the physical features of the race. Though they had 

en for ages in this degraded condition they retained a fine type 
of face, almost equal to many European forms. 

Mr. William Harper contributed a paper On the Natives of 
British Guiana, who were generally said to belong to five tribes, 
namely, the Arawacks, the Caribs, the Accawoi, the Macuri, 
and the Warans. Representatives of several other tribes were, 
however, frequently met with on British soil. These people 
were merely remnants of a few barbarous tribes found, for the 
most part, between the Amazon and the Orinoco. It was ex- 
tremely difficult to obtain any information as to the origin of 
these tribes ; and the general result of the author’s investigations 
was that, though it did not now admit of proof, it was very pro- 
bable that all the Brasilio-Guarani tribes came from the north, 
though not at the same time. Of the tribes in British Guiana, 
the Warans and Macuri had probably been longer in the country 
than the Caribs, Accawoi, and Arawacks. These tribes differed 
a good deal from one another in their language, characteristics, 
and habits, but not in their outward appearance or mode of 
living. The author suggested that light might be thrown on the 
origin of these tribes by collecting fac-similes of the rock-writing 
to be found among them, and comparing them with similar 
writing to be found in other parts of America, especially in the 
valley of the Mississippi. 

Mr. Kerry Nichols read a paper On the New Hebrides, Banks, 
and Santa Cruz Islands. The natives inhabiting these islands 
seemed to owe their origin to the same stock from which the 
western and southern portion of New Guinea and the islands 
lying immediately to the southward of that country appear to 
have been peopled. The stuck was evidently Papuan, and had, 
by its numerous and wide-spreading branches, not only extended 
itself over the islands of the coral sea, but as far east as the 
Fijis, in which latter country, however, the race had evidently 
received a great infusion of Malay blood. Whatever opinion 
might be formed on the identity of the present race, the striking 
resemblance in person, feature, language, and customs which 
prevailed throughout, justified the conclusion that the original 
population issued from the same source, and that the peculiari- 
ties and characteristics which distinguish the tribes or communi- 
ties on different islands had been mainly brought about by long 
separation, local circumstances, and the intercourse of foreign 
traders and settlers. Physically considered, these people were a 
well-built, athletic race of savages, who appeared to inherit, in 
a very marked degree, all the characteristics of the Papuan race. 
The men average about 5 feet 6 inches in height, are erect in 
figure, with broad chests and massive limbs, which in many in- 
stances display great muscular development. The colour of 
the skin was usually of a dark reddish brown, but sometimes it 
was quite black, and was often covered with a short, curly hair, 
especially about the breast, back, and shoulders. He saw 
several instances in the Island of Tanna where the body was 
almost completely covered in this way. They had well- 
formed heads, the cranium in the majority of instances 
betokening a fair degree of mental development. The hair, 
which formed one of the most remarkable features of this 

was distributed thickly over the head in the form of 
smail spiral curls, and when allowed to grow in its natural way 
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lly appearance, and resembled at first glance that of 
bet A ican negro, but it was in reality much finer and softer. 
ie beard was worn short, and usually trimmed, with a tuft 
peneath the chin. They shave with the teeth of the shark, an 
oyster shell, or a piece of bottle glass, and perform the opera- 
tion with the skill of accomplished barbers, In the northern 
islands the men went completely naked ; but in the southern 
islands, where the climate was slightly cooler, they affected a 
scant covering, after the fashion of the primitive fig-leaf. They 
were fond of decorstiny the head with flowers and feathers, and 
of tattooing the face with red and blue pigments, which imparted 
to them a savage and ferocious look. All things considered, 
the physical condition of the islanders did not appear to mani- 
fest any sign of degeneration. A very complete account of the 
social and intellectual condition of these islanders was given. 
The slight idea of religion possessed by the islanders might be 
described as the most primitive form of Paganism. On some 
of the islands they -vorshipped rude idols of wood, while in 
others they seemed to put implicit faith in imaginary gods who 
were supposed to inhabit the highest mountain tops. The dread 
of evil spirits and demons was universal among them. The 
natives of each island had a distinctive dialect of their own, and 
even the various tribes inhabiting each island had also distinct 
and separate dialects. 

Mr. W. Pengelly, F.R.S., gave an account of the contents of 
an urn which had been found in a field near Chudleigh in 
Devonshire, The urn contained a large number of pieces of 
pottery supposed to be Roman, and a number of calcined bones 
which were the bones of goats or sheep. This was the only 
occasion, as far as he knew, in which the bones of animals had 
been found in such urns, 

Dr. Knox read a paper On Bosjes Skulls. One of his speci- 
mens had a capacity of only sixty-four cubic inches ; the longest 
measured seventy-fou. cubic inches. The skulls belonged to the 
long-headed type, though not of the longest. The skelcton to 
which one of the skulls belonged, was remarkable for the wedge- 
like shape of the pelvic bone, which was also veiy deep. 

Dr. Allen Thomson exhibited and described two skulls from 
the Andaman Isles ; and referred to the custom the natives had 
of preserving portions of their friends’ skeletons and wearing them 
as ornaments. The skulls of their husbands were actually woin 
upon the shoulders of widows.—Trof. Cleland described the skull 
of a Sooloo Islander.—Dr. McCann, 1n a paper Ox the Origin 7 
Instinct, brought forward well-known objections to Mr. Darwin’s 
explanations, referring to the descent of bees, the first birds 
hatching eggs, &c. 

Nearly the whole of one day was occupied by the reading of a 
paper by Prof. Iiarrett, of Dubln, On some Phenomena Asso- 
ctated utth Abnormal Conditions of Mind, on which an excited 
discussion arose. Many phenomena of mesmerism, clairvoyance, 
and spiritualism were alleged, and Mr. Crookes, Mr. Wallace, 
Lord Rayleigh, and Dr. Carpenter expressed opinions which are 
well known, based on facts witnessed by themselves, 

The work done in this department does not compare well with 
the result at Bristol last year. Scarcely anything of importance 
was brought forward in prehistoric anthropology. Some good 
accounts of savage tribes of the present day were given; but 
otherwise the scientific value of the department is this year com- 
paratively smal]. The concluding portion of Mr. Wallace’s pre- 
sidential address is perhaps the most noteworthy feature in 
anthropology, as exhibited at Glasgow. 


SECTION E.—Geocrarity, 


There were an unusual number of papers of general interest 
importance in this as well as in Sections F. and G., and we 
oe regret that our space does not permit of reporting them 
g 
Mr, Octavius Stone read a paper On his Recent Journeys in 
ew Guinea. The island, he said, extended in a south-easterly 
Ction for a distance of over 1,400 miles, having a maximum 
heed Sf 450 miles and a minimum of only 20. The neighbour- 
Pa. of the Baxter River and the entire shores to the west of the 
Sacre Culf for am average of 100 miles inland were low and 
ales leas Swampy, being intersected by water-courses and 
ee Ga forests of mangrove trees. This part of the country 
sence Y populated by the Dandé Papuans, who in conse- 
inence Mia subjected to periodical vaide from the adjoining 
sted » Seibai, and Daun, the invaders generally re- 
vietorious with the heads or jawbones of their slaughtered 


victims. The only trace of cultivation he saw was 80 miles up 
the river, where a space of six acres had been neatly fenced 
round, and planted with yams, taros, sugar-cane, and tobacco. 
Outside the inclosure were two or three uninhabited bark huts, 
which appeared to afford shelter to these roving people, in which 
they prolonged their stay, as game was more or less plentiful. 
Traces of wild boar and kangaroo were observed in the Upper 
Baxter. No other large animal was known to exist. They were 
hunted with the bow and barbed arrow, while the war arrows 
were poisoned by steeping in the putrid carcase of a victim until 
sufficiently saturated. The district of the Baxter River contrasted 
strikingly with the Fly River discovered by Capt. Evans, whose 
banks for sixty miles swarmed with human beings. Mr. Stone’s 
impression of the western coast was that it would prove a grave 
to such Europeans as should choose to reside there. ‘This part of 
the country was inhabited by the Papuan race, a dark race of 
people, though not so dark as the Australian negro, and one of 
cannibal propensities. The Kastern Peninsula, on the other 
hand, was inhabited by the Malay race. Of this race Mr. Stone 
thought they had come to New Guinea from islands farther east, 
some of them making the change at a comparatively recent date. 
This race was far above the savage, both in intellectual and 
moral attributes. They were cultivators of the soil—each having 
his own plantation—and strongly opposed to the cannibalism 
and polygamy which obtained among their western neighbours, 
the Papuans. The women, too, of the Malay race were not 
debascd as among the dark race, but mixed with the men, with 
whom they shared the management of public affairs, The Owen 
Stanley mountains ran through the centre of the country, from 
south to north, and the east country was on the whole favourable 
to cultivation, and probably possessed great mineral wealth. It 
accordingly offered sufficient inducement for colonisation, but 
colonisation, if attempted, would require to be set about with 
much previous consideration, owing to the peculiar situation of 
the peninsula and the circumstances of the people. 

Mr. Kerry Nicholls read a: aper Ox the Islands of the Coral 
‘Sea, which embraccs that portion of the Pacific Ocean extending 
from the south of New Guinea, westward to the coast of Aus- 
tralia, southward to New Caledonia, and eastward to the New 
Hebrides. The New Hebrides’ banks and Santa Cruz Islands, 
he said, constitute an almost continuous chain of fertile volcanic 
islands, extending for a distance of 700 miles, between the 
parallels of 9° 45’, and 20° 16’ south latitude, and the meridians 
of 165° 40’, and 170° 33’ east longitude. spiritu Santo, the 
largest island of the archipelago was seventy-five miles long, and 
forty miles broad. The geological formation of the islands was 
composed of volcanic and sedimentary rocks. The chain of 
primary volcanic upheaval might be traced running in a general 
course longitudinally through the islands always in their longest 
direction, the axis of eruption being marked by active and 
quiescent volcanoes. On the north end of the island of Vanu 
Lava there were extensive springs of boiling water, solfa- 
taros, and fumaroles. The hot springs were of two kinds—some 
were permanent fountains where water was in a constant state of 
ebullition, others were only intermittent, and the water became 
heated at certain intervals, when it varied from a tepid degree of 
heat to boiling point. The physical features of the islands were 
remarkably bold, and betokened at first sight their volcanic 
origin. The plains, table lands, and valleys of the mountain 
region were, many of them, of considerable extent. 

Capt. V. L. Cameron, R.N., C.B, read a paper On his 
Sourney through Lquatorial Africa. Capt. Cameron said that 
soon after entering the country from the east coast he came toa 
large plateau, 4,000 feet in height, encircling Lake Tanganyika, 
and forming the water-shed between the Congo and the streams 
flowing into Lake Sangora. Another table-land to the south 
rose to the height of 3,000 feet. The water-shed between the 
two basins of the Lualaba and the Congo at that part is a large, 
nearly level country, and during the rainy season the floods cover 
the ground between the two rivers, and a great port@n of it 
might easily be made navigable. One thing he noticed in Africa 
was this system of water-sheds, dividing the country into portions, 
each having its own peculiarity, and also that in each was 
a difference in the habits of the natives. Within twenty days he 
crossed the Nsagara Mountains and came upon a level open 
country whene a great quantity of African corm was grown, the 
stalks of which rose to the height of from 20 to 24 feet. In this 
country no animal could live except the goat, the tsetse fly being 
destructive to ail others. The itr ees formation was 
sandstone. A few marches sere im to Ugog®, an extensive 
plain broken by two ranges of hills, composed of loose masses of 
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granite piled togcther in the wildest confusion. The soil was 
sandy and sterile. Coming to the country of the Ugari he found 
a tribe almost identical with Unyamwesi, The principal streams 
of this district fall into the Mulgarazi. Unyamwesi was the 
commencement of the basin of the Congo. He believed that 
the natives of Unyamwesi were of the Malay race. They had 
crossed a great deal with negroes, and had lost the distinctive 
colour and distinctive marks of the race, but their features were 
much the same as the dominant races in Madagascar Ugaro is 
a large plain nearly as flat as a billiard table. The people here 
were different from the Unyamwesians ; they had not got the 
same features or the same tribal marks. After passing over the 
mountains of Komendi, which are an offshoot of the mountains 
round the south end of Tanganyika, they came to a fertile land, 
much of it laid waste by the ravages of a neighbouring tribe. All 
the mountains in that district were of granite. ‘There was there 
a large quantity of salt and what was remarkable was that the 
rivers ran perfectly fresh through soil which, when the natives 
dug wells, gave water which was full of salt. At Ujiji the 
p:ople are of a different race from those already described, as 
they shave their hair differently and have not the same features. 
Along Lake Tanganyika in some places there were enormous 
cliffs and hollows of rugged granite lying in loose boulders ; in 
other places the cliffs were of red sandstone, and in others a sor. 
of limestone and dolamite. At one place he saw exposed on the 
shores of the lake large masses of coal. Passing down to the 
south end of the lake, he found it regularly embedded in cliffs 
500 to 6co feet high, with waterfalls discharging themselves 
down the face. ‘Travelling along the side of the lake he came 
to the Lukogo, a large river more than a mile wide, but partly 
closed by a sort of sill on which a floating vegetation was grow- | 
ing, a clear Fie however, being lelt of about 800 yards. 
After proceeding some four miles up the river, Capt. Cameron’s 
boat got jammed amongst the floating vegetation which grows 
_ to the thickness of two or three feet, and it was with difficulty the 
boat was extricated. The Kasongo country was next reached, 
the principal characteristic of which was the extraordinary 
trees, of which boats a fathom wide are sometimes made 
Crossing the mountains of Bambara he arrived at Mamyuemba. 
Here he found the race entirely different from anything he had 
yet seen, ‘Ihe houses were differently built, the people were 
differently arme’, dressed their head differently, and there was 
no tattooing to speak of. The villages were built in long streets 
thirty or forty yards wide, two or three streets being alongside 
cach other, and a space left between the houses, which were of 
reddish clay with sloping thatched roof—the only houses of that 
description he saw in the interior of the country. All the 
Mamyuemba are cannibals. Journeying northwards, but still in 
Mamyuemba, a district was reached where iron was very plentiful, 
and where large forges were at work. Many of the spears and 
knives which they turned out looked as if finished off by a file or 
polished by some means, although all done by hand-forging and 
patient labour. The Lualaba River was next reached, which is 
about 1,800 yards in breadth. The southern shore is occupied 
by a tribe called the Wagenga, who do the whole carrying business 
of the river, being the only canoe proprietors, who take for pay 
the products of the country to the different markets. The young 
women make immense quantities of pottery in the mud and back 
water, which they exchange for fish. After referring to a country 
between Nywangi and Loami, where a palm oil grows in great 
profusion, Capt. Cameron passed through Kilemba, and reached 
Lake Kigongo. This lake is covered with floating vegetation, 
on which the people build their houses, cut a space round about 
them, and so transform their habitations into ficating islands, so 
that when desirable they change the locality from one place to 
another. ss | ; 
most magnificent ‘ 
climate in which e_, __ _, - a . | 
been settled in this neighbourhood for thirty years. The whole | 
of thi§ country was just one vast slave field. In the country 
there was a vast mineral wealth and an ordinary population that 
with education might be rendered very industrious instead of 
carrying on a continual warfare against each other for the 
purpose of obtaining slaves. 

An interesting discussion followed. : 

Col. R. L. Playfair, H.M.’s Consul-General in Algeria, read 
a paper On Travels in Tunis in the Footsteps of Bruce. The 
paperfgave a narrative of the Colonel’s observations made in the 
course of a journey in Tunis over places visited# by Bruce about 
19763. Thefe had been seeatly ca into Col. Playfair’s hand for 
publication a large number of Bruce’s sketches, of which his ' 
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Barbary sketches were, he said, the most interesting, forming 
about 120 sheets of drawings, completely illustrating the archzeo- 
logy of North Africa. In these circumstances, the Colonel had 
determined to follow Bruce in his journey, and to satisfy himself 
as to the present condition of those interesting ruins which were 
almost unknown to the modern traveller. 

Mr. A. Bourden read a paper, the object of which was to show 
that ready access could be had to the Niger and the African 
interior from Sierra Leone. 

The Secretary, in the absence of the author, read a paper by 
Lieut. W. H. Chippindall, R.E., containing Observations on the 
White Nile betwecn Gondokoro and Apuddo. The object of the 
paper was to establish Lieut. Chippindall’s opinion that the oft- 
repeated assertion that the White Nile could not be navigated 
higher up than Gondokoro had no warrant in fact. He was 
sure the White Nile was navigable all the way up to the Albert 
Nyanza. 

A paper was read by Staff-Commander Tizzard, R.N., 
On the Lemperature obtain in the Atlantic Ocean, during 
the Cruise of H.M.S. “ Challener.” Over a great portion 
of the Atlantic the bottom temperature has this peculiarity 
—If the depth be Jess than 2,0co fathoms, we find the 
temperature at the bottom lower than that of any inter- 
mediate depth, but when the depth exceeds 2,000 fathoms, 
we find that the bottom temperatures are nearly the same as 
they are at that depth. This holds good for three-fourths of 
this ocean. In the remaining fourth the temperature obtained 
at the bottom is much lower than in the other parts, and this 
fourth is not at either extreme, where there is a large current of 
surface cold, but occupies the whole of the western portion of 
the South Atlantic as far north as the Equator. The results of 
these temperatures may be classified thus : If an imaginary line 
be drawn from Trench Guiana to the westernmost island of the 
Azores and from thence north on the western side of this line, the 
bottom temperatures at depths exceeding 2,0co fathoms are 35 
degrccs—that is, taking the mean of all the temperatures obtained 
which differ but slightly. On the eastern side of this line the 
bottom temperatutes are 35°3 deg., and this uniform tempera- 
ture appears to extend as far south as Tristan d’Acunha, as the 
German frigate Gazelle obtained simular bottom tempcratures 
castward of the line joining that island with Ascension to the 
southward of a line joing Tristan d’Acunha with the Cape of 
Good Hope. The bottom temperatures are decidedly colder 
between the eastern coast of South America and a line 
joining Tristan d’Acunha and Ascension Island ; and from the 
Equator to the southward the bottom temperatures were invari- 
ably colder than at any intermediate depth. These temperatures 
varied from 31 deg. to 33 deg. § sec., that is when the depth 
exceeds 2,000 fathoms, and temperatures of less than 33 deg. 
were found as far north as the Equator, while a few miles north- 
ward this bottom temperature was 35 deg. It therefore appears 
that in the western portion of the South Atlantic the highest 
bottom temperature is less than the lowest obtamed elsewhere 
in this ccean, excepting where the very low result of 29 was 
found by the Porcupine in 1869 between the Faroe Isles and the 
north extreme of Scotland. The question thus arises as to the 
causes which confines this cold water to the bottom portion of 
the western half of the South Atlantic. The examination of the 
soundings which had been taken in this ocean, combined with 
the results of their temperatufe, leads to the conclusion that 
there is a series of ridges dividing its bed into two basins, one of 
which occupies the whole of the western portion of the North 
Aulantic, while the other extends the whole of the length of the 
ocean on i's eastern side, and that the cold water in the western 
portion of the South Atlantic is owing to there being no obstruc- 


1,950 or 2,000 fathoms in depth. To ascertain the thermal 
condition of the Atlantic (from the surface to the bottom), serial 
temperatures were obtained in the Challenger at 150 positions, 
observations having been made at each 100 fathoms to 1,500 
fathoms in depth, and frequently at, say ten fathoms to 200 
fathoms in depth, at each of these positions, An examination 
of these temperatures shows that between the parallels of 40 deg. 
N. and 40 deg. S. there is a much larger amount of warm water 
in the North than in the South Atlantic, and that in the equa- 
torial :egions the isotherm of 60 deg. is much nearer the surtace 
than in the temperate zones, but that the isotherms below 60 
deg. are at nearly as great a depth at the Equator as in any 
part of the South Atlantic, especially at the isotherm of 40 deg., 
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north, had been subject to very important volcanic action in an 
epoch not very far distant, and one could see the’ work 
now going on—the western coast showing gradual subsidence. 
But whatever the origin of the islands, they were now covered 
with a vegetation which he had not found equalled in luxuriance 
in any part of the world. He urged in strong terms the colonisa- 
tion of New Guinea, 

This Section was brought to a premature close on Tuesday the 
12th from want of an audience. The meetings were held in the 
Queen’s Rooms, at a considerable distance from the University, 
which no doubt toa great extent accounts for the poor attendance. 
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that between the parallel of 30 deg. and 4o deg. N. 
nade the isotherm of 60 deg. occupies a depth of 300 fathoms, 
over an area of 1,200,000 square miles, while the average depth 
of this isotherm between the parallels of 30 deg. and 4o deg. 
S. latitude is 160 fathoms; also that the isotherm of 40 deg. 
which is at an average depth of 800 fathoms across the North 
Atlantic, between the parallels of 30 deg. and 40 deg. N. 
latitude, occupies only half that depth in any part of the South 
Atlantic. This phenomenon may be explained in the following 
manner :—The power of the sun indirectly heating the water 
below the surface appears not to extend below 100 fathoms even 
in the tropics, and this power decreases as the higher latitudes 
are reached, until a position is attained where the temperature 

















is that of the freezing-point of salt water. As salt water at its 
temperature of congelation is denser than at any higher tempera- 
ture, its weight would cause it to sink, and it would in time, 
did no other cause intervene, occupy the whole of the space in 
the ocean not influenced by the sun’s heat. But in considering 
the eflect of the heat imparted to the surfaces we have also to 
consider the effect of evaporation and precipitation. In the 
equatorial regions evaporation is rapid, so that the surface film 







SECTION F.—Economic SCIENCE AND STATISTICS, 


Dr. William Jack read a paper On the Results of Five Years 
Compulsory Education, After entering into considerable details 
as to the working of the system, he concluded that he had 
established the following points :—1. That the need of the 
country for compulsory education was a crying need in 1870, 
2. That the success of the experiment which has now been tried 


would become cleared through increased salinity were it not for 
the increased temperature and large precipitation, as well as to 
its being transported by the friction of the trade winds and 
earth’s motion to the westward. This surface film, constantly 
moving westward in the equatorial regions, meets in the Atlantic 
with an obstructing point of the South American continent, 
which directs it to the northward, so that the greater part of the 
water directly heated by the sun’s rays in the tropical regions is 
forced into the North Atlantic. As the salinity of this water is 
greater than that of the subjacent layers, and its increased tem- 
perature only renders it less denser, directly a portion of this 
temperature escapes in the colder regions of the temperate zone, 
the surface film sinks and imparts heat to the water beneath. 
Consequently, the isotherms will be found at greater depths 
where the heated surface films are constantly descending than 
when, owing to their being less denser than the subjacent layers, 
they remain on the surface. 

Mr. J. Murray stated some results of his observations on board 
the Challenger—On the Gealogiial Distribution of Oceanic 
Defosits. ‘Vhese deposits were stated to be of three classes— 
first, those which weie found all round the continents and islands 
existing over the world, without any exception, but which varied 
according to the places where they were found ; secondly, those 
found at from 200 to 300 miles from the land, consisting of shell 
and lime deposits, and covering most of the bed of the ocean ; 
thirdly, those existing at other depths, and which were of silicious 
character, The observations showed that a curious relation 
existed between the nature of the deposits and the depth of the 
water. It was also pointed out that in the neiyhLourhood of 
volcanic islands, and in no other placcs, were found large de- 
posits of manganese, coating the shells and other things brought 
up from the bottom. 

Mr. Buchanan submitted a communication of observations of 
the Challenger, bearing upon The Specific Gravity of the Surface 
Water of the Ocean, He also explained the principles on which 
he constructed a new deep-sea thermometer with which his ob- 
Servations were made. 

Professor Porter read a paper On some Points of Interest in the 
Paysical Conformation and Antiquities of the Jordan Valley. The 
general geological structure of the valley was, he said, of lime, 
and of the same age as the basin of the Sea of Galilee, and its 
surface was flat. ‘"he breadth varied from three to ten miles, 
extending a little towards the east, ani from the nature of its 
thick alluvial covering, it was of more recent formation than of 
the mountains, the valley having been at one time apparently a 
a °, Of which the soil was the deposit. The river Jordan as it 
7 donee existed, could have had nothing to do with the forma- 
of 4 the valley itself. He recommended to the notice of men 
Conn that geological rcmains on the site of Sodom and 
the ean poe to = execs of bitumen auch later than 

toric Sa A a ogical formation, and probably within the 
op Nae LK, Cerruti read a paper On his Kecent Explorations 
of the ane Guinea. After several visits to the islands and part 
Menabrea Pigs on the north, he was in 1869 sent out by Count 

or the purpose of making investigations preliminary 
to the format : ° 
1on in New Guinea of a penal settlement. He 
secured at the same tim f ‘ag hi aig 

ofit geographical ¢ means for turning his expedition to 

‘ ¥, ulla Cally, He believed that a great part of the region 
Islands to New Guinea, and perhaps more to the 


in Scotland, and in nearly half of England, justifies the very 
modest advances that have been made by the Government in the 
bill of the present year. 3. That compulsion has been carried 
out in one great cily with perfect efficiency, and with a very 
trifling amount of legal process. 4. That there is no agency 
short of compulsion which can bring Ircland on a level in popular 
education, with her sister countrics. <A very interesting discus- 
sion followed the reading of this paper. 

Mr. J. Lleywood, F.R.S., read a paper On the Memorial of 
Eminent Scientific Gentlemen in favour of a Permanent Scientfic 
Museum. Ve advocated the placing on a permanent basis an 
institution similar to the Loan Scientific Institution now open at 
South Kensington. 

The Rev. Ir. M‘Cann then read a paper On the Oreganisa- 
tion of Original Research, in which he advocated an exceedingly 
elaborate system for carrying out the object in view. 

After some discussion in which Dr. Jack, Professor Hennessy, 
of Dublin, and others took psrt, Mr. Ileywood submitted the 
following resolution—‘‘ That this Section approve of the main- 
tenance of a scientific museum in J.ondon, containing scientific 
apparatus, appliances, and chemical products.” 

Sir George Campbell, in summing up the discussion, said he 
should support this motion, and he alsoagreed with Dr. M‘Cann 
that there should be a national system of scientific education. 

The motion was unanimously passed. 

An important discussion took place in this Section On the 
Crvilesation of South-Eastern Africa, caused by the reading of a 
paper on the subject by Mr. Stevenson, 







































SECTION G.—MECHANICAL SCIENCE, 


This Section met under the presidency of Mr. Charles W. 
Merrifield, F.R.S., whoin his address spoke of our shortcomings 
in those subjects of instruction which are the necessary preludes 
to mechanical science. Ile urged the importance of physical 
science as that which had given us command over the material 
powers of nature, and which alone could enable us to keep pace 
with other nations in industrial competition, and to maintain the 
health of crowded populations. With their populations, which 
had more to fear from war and famine than from want of elbow- 
100m, political and historical knowledge in the governing class 
was more important than exact knowledge in the administrative 
class ; but as the population thickened, the latter assumed more 
importance ; and while he did not think political wisdom would 
ever lose its value, he thought it only a part of such wisdom to 
recognise that in such communities as ours the spread of natural 
science was of more immediate urgency than any other secondary 
study. One of the obstacles to the spread of science and to our 
national prosperity he took to be the undue preference given to 
literary over natural knowledge, and in particular the sacrifice of 
mathematics to classical study in the secondary schools, Apart 
from the general fault of giving too low a place to mathematical 
teachiny, a great fault was our not paying sufficient attention 
and sufficiently early attention to mechanical and geometrical 
drawing. Ile concurred with a remark of Professor ae 
Jenkin that descriptive geometry was not what was 
A much more important exercise of geometry, and owe more im- 
mediately useful, was the geometrical representation of arith- 
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metic, sach as was seen in diagrams of thrust, pressure, speed, 
and so forth. But this would take care of itself provided linear 
drawing were taught sufficiently early. Passing on to discuss 
certain points connected with the crowding of the ie tremor 
he remarked that the real problem of civilization had been to 
render life tolerable in large aggregations, and that this problem 
was yet only partially solved. Among the difficulties of town 
life he reckoned—(1) the insufficient supply of fresh air ; (2) the 
mere anyaaga of persons facilitating the spread of contagious 
or infectious disease ; (3) the getting rid of excreta or waste 
 ieteietee (4) a wholesome water supply to be provided and 
ept pure, 

r. Baldwin Latham read a paper Ox Hydvo-Geological 
Surveys, in their bearing on health. IIe dwelt on the import- 
ance of ascertaining the sub-water course, and making certain 
that the well was on a higher level, so that it could not be con- 
taminated by cesspools or other pollutions. These surveys 
eee the absolute necessity of sewers being made water- 
tight. 
Mr. W. J. Millar read a paper On the Strength and Fracture 
of Cast-Iron. The author described the results obtained in test- 
ing cast-iron bars 36 inches span, 2 inches deep, and 1 inch 
bread. The bars usually broke with straight fractures, but 
occasionally curved fractures were observed. The average 
breaking strength of 29 bars showing straight fractures was 
3584lbs., the averaze strength of 25 bars showing curved frac- 
tures was 3551lbs. Some results ot ‘‘set” and deflection were 
given, showing that for succcssive applications of the same load, 
2800lbs., there was a decrease of set. The principal object 
aime i at by the author of the paper was to show the relation 
existing between form and position of fracture, straight fractures 
taking place at or close to centre of span, and curved fractures 
occurring at points more or less removed fiom centre of span. 

Sir William Thomson read a paper Ox Naval Signalling, in 
which he advocated the use on board ship of the fog signalling 
system instead of the flag system now in use. Hus method is 
stmply this—to signal according to the Morse telegraphic code 
by means of two sounds of slightly different pitch. For the long 
signals he would take a grave note, and for the short signal a less 
grave note, or what he might call an acute and a grave note for 
the dot and the dash, Sir William Thomson then gave several 
signals to show the efficacy of the plan he proposed, and he 
maintained that the shortness of the time required to make flag 
signals was far less than could be attained by the phonetic 
method, Long before the signal flags could be hoisted, the 
order would be given and read by every ship, and repeated by 
the different ships in order, back to the admiral. Two sounds 
of different pitch made in rapid succession was all that was 
necessaiy, and to accomplish this all that was required was two 
steam whistles, each with a different note. 

Many other papers of great value were read both in Sections 
F and G, but as they were mainly technical, or very special, 
our space prevents us referring to them in detail. 





THE CHALLENGER EXPEDITION * 


HE task which I have undertaken this evening—to give a 
general sketch, however slight, of the work and results of the 
Challenger expedition in the space of a single lecture—is by no 
means an easy one, for two reasons, The various lines of inquiry 
bear on 80 many different subjects, and these dovetail into one 
mnother in such a complicated manner, that it would take many 
hours to explain them even in the most superficial way. The 
other reasonis that the observations which were made during the 
Chatlenger expedition have only as yet been very imperiectly 
examined, and only half digested, owmg to want of time, and 
the great collections in natural history which were brought home 
in the ship have been only glanced at, and 1t is therefore scarcely 
safe fr me to use either the observations or the collections as the 
bases of generalisation. I must therefore this evening, in this 
address, only be regarded as giving 2 most elementary idea of 
the objects of the expedition and its results, and what I say must 
be regarded as preliminary, and subject to further reconsideration. 
* Still, some new and remarkable facts and phenomena which have 
exto been unknown, or only vaguely guessed at, are suit ctently 

oa ite, and I will devote the short time at my disposal to the con- 
ep age of one or two of these. The superficial area.of this world 
iia ts about 197,000,000 of square miles, and of these about 
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140,000,000 are covered by the blue sea at an average depth of 
2,500 fathoms—about 15,000 feet. This vast region under the 
sea has not until comparatively recently excited much curiosity. 
It seemed to be practically inaccessible, and certain hasty and 
incorrect assumptions in regard to some of its conditions had 
reduced it to a barren uniformity and divested it of any interest, 
The laying of deep-sea cables for the purposes of ocean telegra- 
phy, by bringing to light certain phenomena which threw a doubt 
upon previous conclusions, stimulated inquiry, and gave rise to 
new speculation ; and the systematic scientific exploration of the 
depths of the sea by several special exploring eon put 
our knowledge upon a totally different footing. e now know 
that the sea covers a vast region which is to a certain degree 
comparable with the Jand—a region which has {ts hills, valleys, 
and great undulating plains ; that it has its various soils—widely 
different materials laid down and accumulated in different places ; 
that it has its climates, whatever the very exceptional conditions of 
those climates may be ; and that it has its special races of inha- 
bitants which depend, like the inhabitants of the rest of the 
world, upon the conditions of climate and on the nature of the 
soil tor their distribution. 
The Challenger expedition was despatched on a very spectal 
errand—to investigate the physical and biological conditions of 
the great ocean basins. And, under this general heading, certain 
more minute instructions indicated the particular questions, phy- 
sical and biological, which were specially to engage our atten- 
tion. We were instructed throughout our long course, which 
extended round the world and traversed the Atlantic and Pacific 
Oceans and the Southern Sea so far south as it was possible to 
vo without running the risk of being entangled for a winter in 
the ice—a contingency for which we were not prepared—to select 
ceitain stations at convenient distances, and at each of these to 
determine certain pots. We were to determine, in the first 
place, the exact position of the station; then, with the best ap- 
pliances at our disposal, we were to determine the precise depth ; 
we were to bring up by means of the sounding apparatus a cer- 
tain amount of the material of the bottom for microscopical 
examination and for chemical analysis; we were to bring up a 
specimen of theSwater from the bottom for analysis and physical 
examination ; we were to determine the bottom temperature with 
accuracy ; and we were to determine the temperature of the sea at 
different levels from the surfacetothe bottom ; we were toget speci- 
mens, 1f possible, of the sea water from various depths. Lastly, we 
were to endeavour, by the use of the trawl or dredge, or any other 
instrument which might be suitable, at each station to procure a 
fair sample of the creatures which inhabit the bottom, and in 
this way to get, if possible, a general idea of the fauna inhabiting 
the depths of the sea. The instructions of those in charge of the 
scientific departments in the C/adlenger, bothnavaland civilian, did 
not, however, by any meansend here. The officershad beenselected 
in order that they might study by the light of their own previous 
experience the bearings of those various data upon one another, 
and this was a very serious addition to the work of the expe- 
dition. It was found necessary, in order that this might be 
carried out to its fullest eatent, that the instructions given by the 
Admiralty should be comparatively flexible, and that the details of 
the working of the ship should be left to a certain extent to the 
captain of the ship and to the cirector of the scientific staff, so as 
to enable them to deviate fiom any definite line or course when 
it became desirable for any purpose that they should do so. I 
have only to add that the equipment of the vessel was such as to 
leave very litule to be wished for, and that the liberal arrange- 
ments of the Admiralty, which were admirably carried out 
the Ilydrographic Department, worked in the most saiistactory 
way. The Challenscr left Sheerness on December 17, 1872, 
She crossed the Atlantic four times during the year 1873, and 
along a course of nearly 20,000 miles she established 150 
observing stations, at each of which, with few exceptions, all 
the required observations were made. In 1874 she went south- 
wards from the Cape of Good Hope, spending nearly a month 
among the southern ice, and dipping within the Antarctic Circle, as 
far as she could with safety, considering the lateness of the season 
and her unprotected condition. She then traversed the seas of 
Australia and New Zealand, and made gome most interesting 
observations among the islands of the Malay Archipelago. She 
airived at Hong Kong on November 10, having run a course in 
the year 1874 of upwards of 17,000 miles, along which sixty-six 
observing stations had been established. In 1875 she traversed 
the Pacifc, with a course of about 20,000 miles and 100 stations 5 
and in the early of the present year she crossed the Atlantic 
for the fifth time, filling up here and there blanks in her ex 
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observations brought oe by increased experience, and reached 

don May 24, 15760. : 

e cruise of Te whole has been Singularly fortunate, 
and it has only been in very unusual circumstances that we 
have been prevented by the weather from doing our work. 
The health of the p has been exceptionally good, and 
the loss by death small. Two misfortunes only befell us 
in any way sufficiently grave to affect the success ot the 
expedition—one was the death of one of the most zealous 
and most promising of our civilian staff, Dr. von Wille- 
mées-Suhm, which for long through a gloom over our little 
party; and the other was the recall of Capt. Nares to take 
command of the Arctic Expedition. Capt. Nares had acquired, 
to a remarkable degree, the esteem and confidence of all on 
board, and although we could not but feel that no other selection 

* of a leader for the Arctic Expedition could have been made in 
any way so satisfactory, still the fact remained that by the loss 

. of his experience we were greatly crippled. We all trust that 

_ he and his bold companions may now be in safety and nearing 
the goal of their hazardous enterprise ; and I am sure that, with 
the exception of his wife and children, none so earnestly pray 
for his welfare as his old comrades of the Challenger. 

Before endeavouring to sketch one or two of the general re- 
sults at which we have arrived, I wish to give a few words of 
explanation. I shall have to bring before you various matters 
«which to you may appear novel, but many ef these are not en- 
tirely original—many have been shr. wdly hinted or guessed at from 
time to time, and many isolated observations have turnished clues 
which have been eagerly seized by students and made the bases 
of speculations more or less touching the truth. It is only the 
unexampled opportunity which we have had at our command 
which now enables us to place them before you in a connected 
form, and with a completeness which in some directions at all 
events precludes the possibility of grave error. It would be im- 
possible for me on this occasion to acknowledge individually the 
debts we owe to our predecessors, but I must do so in one or 
two instances. The American Coast Surveyors commenced this 
work about the same time that we did, and their results are of 

' the greatest possible value. I have only lately become acquainted 
with a most thoughtful and suggestive paper by Prof. William- 
son, which was published so far back as 1847, in the 7)aztsac- 
tions of the Manchester Philosophical Society, in which the origin 

. of organic deposits—one of the most important points which we 

‘ have to consider—-was worked out with great care and skill. In 
1869, 1870, and 1871 the observations made in the LvA/ning, 
Porcupine, and Sheerwater completely revolutionised our ideas of 

' many of the questions involved. I shall not, however, consider 
it necessary to quote continually the speculations of my colleague, 
Dr. soa goad on the physics of the ocean, to which, however 
widely I may differ from his conclusions, I attach a high value ; 
nor the investigations of Mr. Gwyn Jeffreys on the distribution of 
marine animal] forms ; for these two gentlemen must be regarded 
asmembers of the firm. Among the many points of interest 
which engaged our attention there were three more especially 
prominent, and, if possible, I will confine myself to these three, 
, 80 as to bring my work within a certain limit. The first of these 

the contour of the bottom and the nature of the deposits now 
being formed upon it ; the second is the more difficult question 
of the distribution of deep-sea climate; and the third, which is 
perhaps the most interesting and curious, is the nature and dis- 
tribution of the peculiar races of animals which are now found 
at the bottom of the sea, I shall take up these three points in 
succession, and endeavour very briefly to give an idea of the 
condition of knowledge with regard to them when the Challenger 
towne and the light which her observations haye been enabled 

ihe upon aoe ; ioc or 

scarcely go into great detail with re to the contour 

ae poe botto ’ tr the nestion is mainly F hydrographic oe 
i able Hcg aoe use of numbers which would be scarcely suit- 
depth of c lecture. As I have said already, the average 

one © ocean is somewhere about 2,000, or probably 2,500 

» A very large portion of the ocean has) a’ depth some. 
| what less than ti 
{common, Wk his, and a depth of 2,000 fathoms appears to be 

‘going int €re it 18 2,500 or 3,000, we would appear to 

Ba cific, wh submarine valleys, with the exception of the North 

de th, in ‘re there is an enormous extension of water of great 

“Atlantic. putY cases going beyond 3,000 fathoms, In the 

‘about 2 oan tare part of the northern portion has a depth of 

mn Greene noms with a middle ridge which paases down 

‘single shana 20d includes the various of islands and 

Tristan d’Acunha, and probably beyond it. In 


the South Atlantic, on each side of this ridge, which is there 
called the ‘‘ Dolphin Rise,” in compliment to the Amerioan ship 
which first surveyed it, there is a trough which runs to a con- 
siderable depth, usually down to 3,000 fathoms, and these form 
marked depressions roughly parelel with the axes of the South 
American and African continents. I will frequently allude to 
the Atlantic, as I have no time to enter into detail with regard 
to the rest of the seas, and we had the best opportunity of 
working it. Now, the bottom of the sea is covered with certain 
deposits. The whole bottom of the sea, so far as we are aware, 
is gradually receiving certain accumulations, and these accumu- 
lations are giving rise to formations which we Jook upon as the 
rocks of the future. We know by our knowledge of the science 
of geology that the whole dry land, as we have it at present, is 
composed-——with the exception of certain volcanic rocks, which 
may be, in many cases, metamorphosed sedimentary rocks—of 
stratified beds laid down at the bottom of the sea. We know 
that the material of these beds is to a certain extent derived from 
the gradual disintegration of the land, and we look upon the sea 
as the great restorer of the solid material which is to form future 
islan is and continents, as the bottom of the sea becomes'raised 
up at some future time above the level of the ocean. Now, the 
whole of the sea-bottom is receiving these deposits, and it was 
one of our great objects in the cruise of the Chatlenger to deter- 
mine what these deposits are, under what laws they are being 
laid down, and what the relation of these modern deposits may 
be to the ancient deposits, which fourm the solid crust of the 
earth. We were well aware that there was a pig eines disin- 
tepration of the land going on by rivers and by the action of the 
sea round its coasts, and that the material worn off the land was 
being carried away by the ocean and laid down at some distance 
from the land, and that the material was being selected and 
arranged according to some definite laws. Accordingly, when 
we came to test this, we were not surprised to find that the 
débris of the land extended for some hundreds of miles from the 
land out to sea. We found clays being formed, and various 
deposits, differing according to the material from which they 
were derived, and mixed up with the @¢ééris of animals living/in 
the places where these deposits were being Iaid down. Within 
a certain distance of the land we found the deposits formed to a 
great extent of this peculiar shore material. 

Many years ago it was determined by observation, even pre- 
vious to the soundings for the first Atlantic cable, that over a 
great part of the North Atlantic a very remarkable deposit was 
being laid down—a deposit now known as Glodbigerina ooze. 
This deposit consists of the shells of minute Avraminttera, princi- 
pally belonging to one genus—the genus Globizerina. This, as 
we found it in these deposits, was a small chambered shell ex- 
tremely minute, about a millimetre in diameter, and these shells 
were found in enormous quantity. When dry, the ooze was 
something like fine sago, with little round shells falling from one 
another, and showing that the deposit was formed almost entirely 
of such shells. Some other genera were mixed with them, but 
the great mass were Globigerinz. When we took up by any 
means material a little below the surface of the sea-bottom we 
found the Glodigerina shells were becoming broken and com- 
pacted together so as to form a close and ney amorphous mud, 
in which there were very many complete G/odigerine and many 
pieces of the same. The whole of this deposit was composed 
almost entirely of carbonate of lime, and the only rock which 
this could possibly form was a limestone. It therefore appeared 
that over a very large portion of the North Atlantic, and over 
many other parts of the world where these observations had been 
made, this limestone was being laid down. Further observations 
showed that the chalk was composed fof very nearly the same 
material, and the analogy between these modern formations and 
the chalk became very apparent. D the voyage of the 
Challenger we had many opportunities of bringing up this modern 
chalk, and the question which was always before our mindg was 
one which had been mooted before we started—Where did these 
creatures live—did they live upon the bottom of the sea? or did 
they live on the surface, their shells falling to the bottom atter 
death? Until lately none of these animals, or very few, had 
been found alive upon the surface. It was our impreg- 
sion that they lived on the bottom, where we found their 
shells. Mr. Murray, one of my companions in the Challeng 
has paid particular attention to the structure of the mat 
brought up from the bottom—its composition, and the ae 
from which it was a i ae — the tow pet Rae 
sounding a tus together during the voyage, and came 
decided. soechision, one to which we are absolutely forced to 
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agree with him. The tow-net upon the surface, and particularly 
at a little below the surface—that is to say, to the depth of a few 
fathoms, or even to a hundred fathoms—takes enormous numbers 
of these Foraminifera, which make up the Globigerina ooze alive. 
The Globrgerine themselves, in many seas, are most abundant, 
and they present characteristics totally different from the shells as 
we find them below; so that I think there cannot be the slightest 
doubt that these shells live on the surface, and a little below the 
surface, and that the whole material at the bottom composed of 
these shells is derived from the surface. When we find these 
shells at the bottom they are little globules all united together, 
and forming a little compound mass of globules. These are 
rough on the surface, and perforated with minute pores. The 
cavity of the shell contains a little reddish material, which, at 
first, we were inclincd to suppose was the remains of the body 
of the animal. When the Géodigerina was found on the surface, 
the shel] was of the same form, but insiead of being white and 
opaque, it was perfectly clear and transparent. A raised frill on the 
shell forms a hexagon round each minute pore and runs into six 
points, and from each point a long spine projects—in fact the 
shell bristles with long spincs running out in every direction, the 
axes of the spines on each chamber meeting in the centre of the 
chamber. The shell has a little animal in the interior of it, and 
that animal consists of a particle of gelatinous matter like the 
white of egg, and when alive this matter 1uns out of the holes on 
the surface of the shell to the cnd of each of the spines, where it 
absorbs minute particles of organic matter floating in the water. 
The Globigerinz seem to be of the same specific gravity as the 
water, their weight beiny reduced by large oil-globules scattered 
in quantity through their substance ; they exist in myriads on the 
surface, while they are perpetually dying and sinking to the 
bottom. Finding them so abundant in a living condition on the 
suriace or a little below, and finding none living at the bottom, 
there scems to be little room for doubt that the Glodivrina ooze 
is due simply to the accumulation of the dead shells of the inha- 
bitants of the surface and of moderate depths. We should there- 
fore at once come to the conclusion, if this be truc, that the forma- 
tion which arises from their accumulation ought to be as universal 
as they are themselves. Singularly enough, this is not the case, 
and this is one of the must curious points which we have deter- 
mined, When we go to a depth of abuut 2,000 fathoms we find 
that the shells at the bottom are becoming, as it were, rutten or 
yellow, they have not the same white clear appearance which 
they | ad in shallower water, and if we go to a depth of 2,500 
fathc ms or so, we find no shells whatever, but that the bottom 
consis's of a homogeneous red mud, which, instead of consisting 
of carbonate of lime, is formed of the materiils of ordinary clay. 
Now, as a very large portion of the sea is below 2,000 fathoms 
in depth, probably by far the greatest portion is bcing now 
covered by red clay, and not by calcareous formations. The 
uestion at once arises, How is it possible that these calcareous 
ormations are stopped at a certain point and replaced by red 
clay? There iv no doubt that the calcareous formation is arrested 
by the carbonate of lime being in some way or other removed 
from the shells of these creatures. When we comc to a certain 
depth the carbonate of lime is dissolved, and we have a fine red 
clay instead. The cause of the removal of the carbonate of lime is 
as yet rather obscure. We were at first inclined to believe that it 
is removed by excess of carbonic acid 1n the water. If the water 
contained an excess of this acid it would dissolve these shells, 
and it is just possible that the excess of carbonic acil in these 
depths may remove the carbonate of lime. We also find a large 
quantily of sulphate of lime dissolved in the sea, and it is just 
conceivable that a considerable amount of sulphurous acid may 
be percolating through the crust of the earth at various places, 
and that it may be converted into sulphuric acid, which would 
dissolve the carbonate of lime. But whatever be the reason 
there cannot be the slightest doubt that on reaching 2,000 fathoms 
depth’ the lime is gradually removed, and we have the red clay. 
Thé&e is another important and curious question arising—namely, 
where does the red clay come from? The red clay consists of 
the silicate of alumina and iron. This compound does not exist 
in any quantity in the shells in that particular form, and there is 
no doubt that some complicated changes taking place in the sea 
at this moment are producing this silicate of alumina and per- 
oxide of iron. There is one very remarkable thing which has 
been observed by Mr. Murray and Mr. Buchanan, who have 
been watching this matter with great care, and that is that all 
over the sea there is a large quantity of pumice. Volcanoes— 
either sub-rial or sub-marine—either exposed to the air or under 
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the water—are perpetually throwing out material from the crust 
of the earth, and the pumice, which is the froth of the lava—lava 
divided minutely and containing bubbles either of steam or air—— 
is very frequently so light as to float freely in water ; and almost 
wherever we were, in all parts of the world, we found that par- 
ticles of this pumice had been caught by the sea, and so moved 
about in currents slowly over the surface of the ocean. In almost 
all parts of the sea, the trawl or the dredge brought up bits of 
pumice which had been waterlogged and had fallen down to the 
bottom, probably after swimming or floating about for a very 
great length of time. This pumice was constantly in various 
stages of decomposition, and its decomposition like that of all 
felspathic minerals must result in the production ofa clay. It is 
very certain now that these calcareous formations which are 
being produced by the animals floating upon the surface of the 
sea and falling to the bottom, and there accumulating, are by no 
means universal, but that besides these there are huge formations 
of clays which are capable of giving rise to important formations 
of schists being produced at the bottom of the sea at the present 
day. Over the whole bottom of the Pacific, or a very larpe part 
of it, we find red clay, and particularly in the North Pacific, 
where there is a great depth of water. The red clay has all 
through it nodules, which vary from the size of sago or a canary- 
seed to the size of a child’s head or an orange, composed of nearly 
pure peroxide of manganese. These are found in enormous 
quantity. The trawl] sent down to the bottom in those regions 
brings up masses of cuncretions, much resembling lumps of the 
mineral known as wad, almost all of which contain as a kernel 
in the interior a fish’s tooth, or a little bit of sponge, or some 
fossil of some kind, which has formed the nucleus round which 
the manganese has accumulated. This is altogether a most 
peculiar and novel observation. In the Atlantic and all over the 
bottom of the sea we find manganese in minute bits, but in the 
North Pacific particularly these pieces are in very great quantity 
and attain a large size. This is a phenomenon which we are as 
yet unable to explain, and I do not know that there is any 
aualopous instance in any of the older formations. 

Along with the Foraminifera we have living in the sea a great 
number of extremely beautiful little organisms, which are known 
under the name of Aadivlarians. Instead of these having cal- 
careous shells, they have silicious shells—sometimes external, 
sometimes internal, but very generally presenting extremely 
beautiful forms. The /orvaminifera appear to live mainly upon 
the surface, or a little below it. In reyard to the Aadiolarians, 
it seems to be somewhat different, for when the tow-net is 
dragged along the sea even at the depth of 1,000 fathoms, we 
find that the number of Aadiolarians increases, and that the size 
of the specimens of the species which are found on the surface is 
rather greater ; and many forms occur at those great depths 
which are not found on the surface at all. Therefore we are 
inclined to believe that the Radiolarians live all through the sea, 
and down to its greatest depths, which may be something like 
five miles. Now, you can easily understand that these things, 
living in this way, add considerably to the formations which are 
taking place at the bottom. We even found a formation which 
has been called by Mr. Murray Aadiolarian voze, on account of 
its consisting almost entirely of the remains of Radiofaria. ‘The 
mode of formation of this ooze is peculiar; it seems that the 
Foraminifera, living only new the surface, have their shells 
‘entirely dissolved before they reach the bottom; the red clay is 
laid down as usual, whatever may be its source ; but the shells 
of the Audiolarians, living throughout the whole of the vast 
depth, are so numerous as entirely to overcome and mask all the 
other constituents of the bottom. This formation, however, only 
occurs at very extreme depths, and it is therefore apparently in 
patches at the bottom of the sea. In the Southern Sea, where 
the depth is not so great as the Pacific or Atlantic, we find that 
the surface, instead of being covered with Xadiolarians is covered 
with a set of minute plants which have silicious coverings. Those 
plants are living on the surface in enormous quantity, and conse- 
quently dying on the surface. And when you drag the dredge 
or trawl over the bottom it comes up with a white matter, which 
looks at first extremely like chalk, though it is formed entirely 
of silica. There are many other points of great interest connected 
with these recent deposits, but my time will not allow me to 
refer to them. I will, therefore, now pass on to the second ques- 
tion of special prominence—the climates of the sea. 

The temperature at the depth to which I alluded—namely, 
2,500 fathoms—is very low. Over the whole bottom of the Pacific 
and the Atlantic, and those portions of the Southern Sea which 
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ve examined, the temperature is usually a little above the 
ok Down in the valleys it sinks to perhaps pretty 
near the freezing-point in some places, and in some very few 
places it sinks a little below it, but it is only in one or two places 
n the Atlantic and Pacific we find such extremely cold water. 
ver the elevations the temperature is somewhat higher ; but 
n the Atlantic and the Pacific, as a rule, the rise of temperature 
on the ordinary elevations of the bottom of the sea is not above 
two or three degrees. The temperature of the bottom of the 
sea is, therefore, as @ rule, a little above the freezing-point. 
When we examine the temperature of such an ocean as the 
Atlantic, from the surface down to the bottom, we find that it 
gradually falls, On the surface its height is according to the 
season of the year, according to the latitude, and according to 
the heat of the sun at the locality observed, or at that from which 
the surface-water is immediately derived. The temperature often 
rapidly falls for a certain distance and then it more gradually 
falls to a depth of about 500 fathoms, when it has a tem- 
perature of something like 45. That is a very general tem- 
perature for a depth of about 500 fathoms. From that point 
downwards the temperature very slowly and gradually falls, and 
it falls till it reaches a temperature of 37° or 34°, or, as I 
have said before, sometimes below the freezing-point. Now, 
the consequence of this is that we have a very uniform as well 
as a very low temperature at the bottom of the sea, and we 
shall see shortly the result of this on the distribution of animal life. 
It is a uniform temperature, but it is a temperature which varies 
within certain limits. The question comes—Whence does the 
ocean derive this peculiar temperature ? and this is a question of 
very great difficulty, and one which I have not to-night sufficient 
time to go into in detail, but I shall merely give you a general 
idea of the impression which is on our minds after the observa- 
tions of the Challenger with regard to the sources of temperature 
in the Atlantic. The surface, as I have said, is affected by the 
heat of the sun, and by the conditions of the latitude down to per- 
haps about 500 fathoms. It is also very greatly affected by currents 
which are moving through the sea, and which are mixing water 
of different temperatures, and bringing water of different tempe- 
ratures from different places. There is one set of currents which 
is particularly marked and which tends tospread warmth over 
the surface of the northern and southern seas, and modify the ocean 
temperatures, These are the great currents which are running from 
east to west driven by the trade winds blowing along the equa- 
torial region and driving before them the equatorial water. They 
are met by the great contincnts—one is met by Cape San Roque 
‘in South America, in the Atlantic, and against Cape San Roque 
it divides : one portion going northward and another southward. 
In the Pacific the current is met by the coast of Asia, and in the 
same way one portion runs northwards and the other southwards. 
Thus warm water, being driven to the north and south, becomes 
‘mixed with colder water, and the temperature is modified and 
ameliorated by it. It is likewise affected by other currents which 
are produced by various reflections against coasts and other 
obstacles. In this way we have water movinz about on the 
surface and conveying temperature from one place to another, 
and rendering the temperature of these upper 500 fathoms ex- 
tremely irregular, In the Atlantic we find that from this point— 
about 500 fathoms—to the bottom the temperature steadily de- 
Creases until it comes down to near the freezing-point, no matter 
the surface-temperature or the latitude. We have come to the 
conclusion that this great mass of water is moving from the 
Southern Sea, and there seems to me to be very little doubt— 
‘although this matter will require to be gone into carefully —that 
the reason why this water is moving from the Southern Sea in 
ti y in this way is that there is a greater amount of evapora- 
sa mn the North Atlantic and over the Northern Hemisphere 
; bvio ly, than there is of precipitation, whereas it seems almost 
te ie that in the Southern Hemisphere, in the huge band of 
in Penis pressure round the South Pole, the precipitation 
“of ean of the evaporation. This is an extremely simple way 
hitherto Pak: for this mass of cold water which it has been 
theory. Ound impossible to account for on any reasonable 
‘ fbasidg) & minor phenomenon connected with this grand 
parti eeation which passes partly through the atmosphere 
is 1 will rough the ocean, which is extremely pretty, and of 
to under Cavour to give you a single illustration ; and in 
stand it fully I will ask you to imagine for a moment 







® terrestrial globe and the relations in vol iti i 
ie oceans ume and position which 
Be and the continents bear to one another. You remember 


the vast accumulation of water round the South Pole, and in the 

South Pacific; and the ‘‘ land hemisphere” almost ih the centre 

of which we now stand, with the two great gulfs, the Pacific and 

the Atlantic running up into it, almost cut off by land and shallow 

water to the northern end, but opening widely to the Southern 
Sea. Now imagine the depth along a line joining Cape Horn 

with the Cape of Good Hope to be 3,000 fathoms, the bottom 

temperature being 30°, and the temperature at 2,500 fathoms 32°, 

and suppose a continuous barrier to extend between the two 

capes to the north of this line, rising 500 fathoms from the 
bottom ; it is clear that if the movement of the mass of cold 
bottom water be constantly from the south to the north, no water 
colder than 32° can ever enter the Atlantic, and however deep 
portions of that ocean may be, water under that temperature can 
never be found in it to the north of the 2, 500 fathom barrier. 

Although this is an imaginary case, at least one which is 
scarcely in nature so simple as I have represented it, we find the 
same law acting perpetually. In various parts of the world there 
are little isolated seas, and circumscribed basins of the great 
ocean, surrounded by such barriers, and we can tell at once the 
height of the lowest part of the barrier by the temperature of the 
bottom-water of the basin, for we know that it must correspond 
with the depth at which the like temperature occurs in the outer 
ocean from which the basin derives its supply. 

T have now only a few minutes Jeft to refer to the last of the 
three questions selected for consideration, the distribution and 
nature of the deep-sea fauna. The deep-sea is by no means 
barren, but on the contrary a fauna very remarkably constituted 
and comparatively rich, is universally distributed even to the 
greatest depths. It was our impression that when we examined 
this fauna we should find it very analoguus to that of the ancient 
chalk, for we believed, and we believe still, that the deposition 
of chalk has been going on continuously in various parts of the 
ocean, from the hall period to the present time, In this expec- 
tation we were to a certain extent disappointed, for the species 
found in the modern beds are certainly in very few instances 
identical with those of the chalk or even with those of the older 
tertiaries. But although the species, as we usually regard spacies, 
are not identical, the general character of the assemblage of 
animals is much more nearly allied to the cretaccous than to an 
recent fauna, You have in the Clyde district some extremely 
interesting little localities—one for instance in Loch Fyne near 
Inverary, and another at Oban—whcere animals are found in 
shallow water which are usually only found in deep water, and 
other animals which are chiefly confined to the Arctic Seas. 
Prof. Edward Forbes called these animals Boreal outliers, and 
belicved that the little basins in which they occur in this country 
-—which are always cherished dredging spots for naturalists—are 
spots where, owing to the configuration at the bottom and to other 
causes, patches of the old fauna have been entangled and retained 
at the close of the glacial period, 

Ilere and there on the surface of the earth we seem to have, in 
like manner, what we may call 4dyssal outliers, spots where, 
during some process of elevation, the abyssal fauna has been 
caught and kept at an accessible depth. Such spots occur off 
the coast of Japan, near Yokohama, at various places among the 
Philippine Islands, off the coast of Portugal, and off the north 
coast of Scotland, and from cach of these strange and beautiful 
things were brought to us from time to time, which seemed to 
give usa glimpse of the edge of some unfamiliar world. Among 
these were the lovely ard wonderful ap/ectellas, and glass-rope 
Hyalonemas, and bird-nest-like Ho//enias, and many others of the 
hexradiate order of sponges, the representatives, and no doubt the 
descendants, of the Ventriculites of the old chalk ; and the grace- 
ful sea-lilies belonging to the Penlacrinidz, and the Apiocrinida, 
whose aspect carries us back at once to the clays of the Lias and 
the terraced limestones of the Jura. 

The fauna of the deep sea is wonderfully uniform throughout, 
no one who has once seen it can fail to recognise;this general yni- 
formity, whether he examines it in the middle of the Pacific,” in 
either trough of the Atlantic, or in the Southern Sea; and yet, 
although in different localities the species are evidently represen- 
tatives, to a critical eye they are certainly not identical, and I 
believe that one of the most important lines of inquiry which 
have been opened up to us by these investigations is the range 
and amount of variation, or possibly the passage of one apparent 
species into another over this vast area, remoteness in space 
being, when we consider the conditions of migration with the 
accompanying change in surrounding circumstances, equjvalent to 
lapse of time. 
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NOTES 


THe Committee for the National Monument to Alexander 
yon Humboldt publishes a report on the proposal to 
erect in front of Berlin University buildings statues to the 
brothers Wilhelm and Alexander von Humboldt. On the occa- 
sion of the rooth anniversary of the birth of the latter in the year 
1869, 2 number of Berlin notabilities met for the purpose of 
organising a public memorial to the great scientific explorer at 
the expense of the German nation. A committee was chosen, 
whose labours were crowned with such success that a sum of 
nearly 100,000 marks was soon obtained. At the request 
of the committee to allow the statue to be erected in the Uni- 
versity grounds, the Senate stated that they could only give their 
consent if at the same time a similar statue were erected to 
Wilhelm von IIumboldt, the statesman who, as councillor to 
King Frederick William III., had an essential hand in the 
crection of the University. It was then resolved to erect the 
statues one on each side of the gate which separates the front 
garden of the University from the Opernplatz. On each side of 
the middle gate a niche will be made, and in these will the 
statues of the illustrious brothers be placed. As there was some 
difficulty as to the means for erecting the statue of W. von 
Humboldt, the Emperor was appealed to, and he has promised 
to endeavour to get it erected at the cost of the national purse. 
Thus then Berlin will soon possess two new statues in her 
Unter den Linden, and the German people will have paid a debt 
of gratitude long due to two of her noblest sons. 


THE well-known physicist, Wilhelm Edward Weber, the last 
of what was known as the ‘‘Gottinger Sieben,” celebrated on 
August 26, in Gottingen, his Doctor’s Jubilee. Weber was born 
October 24, 1804, at Wittenberg, a brother of the physiologist 
and anatomist, Ernst II. Weber, with whom, in 1825, he laid, 
in the wave-theory, the basis of the new Optics and Acoustics. In 
1831 he became Professor at Gottingen, and in 1837 resigned 
his chair; with him also protested against the abrogation of the 
Constitution Professors Albrecht, Dahlmann, Ewald, Gervinus, 
Jakob and Wilhelm Grimm, who, of course, also with him 
resigned their chairs, and with him went into exile. In the year 
1849 Weber was restored to his chair, and has just celebrated 
his Doctor’s Jubilee in full vigour of mind, and active as ever in 
scientific and literary work. 


Mr, J. Cockrurn, of Darn Hall, Eddleston, N.B., on the 
night of the 23rd, when taking a photograph of some of the stars, 
saw the brightest meteor that he has seen for two years. The time 
was 9.51 P.M. ; it lasted about 14 seconds, and left a train which 
was visible fully half a second after the disappearance of the 
meteor, The colour was a darkish green, and the train was 
orange. Its course was from above a Lyre across the Galaxy 
towards Aquila. It disappeared before it had quite crossed the 
Milky Way. Dr. J. E. Taylor, of Ipswich, writes that on the 
night of the 24tha meteor fell there about 6.30, directly over the 
planet Saturn. The path described by the meteor was about 
one-sixth of the sky. Dr. Taylor never saw one so brilliant. 
The meteor seemed to burst before reaching the horizon, as if it 
had exploded, For nearly ten minutes the line of white cloud 
the meteor left behind it was visible, until at length it broke up 
inf patches and drifted away. This same meteor was seen over 
a wide extent of country—at Broadstairs, West Deeping, in 
Lincolnshire, Ipswich, Walton-on-the-Naze, Somersetshire, be- 
tween Dunkirk and Calais, and at Paris. Galignani says :— 

‘* A meteor of extraordinary brilliancy was seen in Paris curing 
the twilight yesterday evening at 6.40, In the northern heavens, 
at an angle of 30° above the horizon, a fiery globe, about the 
wise of a cricket ball, seemed to emerge from the clear sky 
descendigg slowly towards the earth, emitting showers of sparks 
and a scintillating train in its flight. It fell almost perpen- 


dicularly, and grew elongated in falling, It had hardly 
flashed into sight when it disappeared behind the houses, where 
it must have burst, for the whole northern sky was iJluminated 
with two successive blazes of fire like lightaing, by which the 
surrounding clouds were tinged as if with gold. The effect was 
extremely beautiful.” 


THE obstruction at the entrance to New York Harbour 
known as Hell Gate was successfully removed by an explosion 
of dynamite on Sunday afternoon without any of the disasters 
that many people anticipated. The mass to be removed was 
about 70,000 cubic yards. The number of borings was 3,500; 
the number of galvanic batteries 200, placed in an explosion- 
proof chamber at a distance of 200 feet from Hell Gate. The dia- 
meter of the borings was uniformly 3 inches, and the depth 
varied according to ,circumstances, from 3 to 11 feet. Fifty 
thousand pounds of dynamite were used. The shock was not 
perceptible, not even glass being broken. A vast volume of 
water and smoke was driven about fifty feet into the air. All 
the charges were exploded, and the rock is stated to have been 
thoroughly removed. ‘The explosion was heard at a distance of 
ten miles, and a tremor like a slight earthquake was heard in 
New York City and the Iccalities contiguous to Hell Gate. The 
wo1k has been in progress for seven years. 


THE Golos of Sept. 17 gives some late information received from 
Omsk, asto the Thibetan Expedition of M. Prejevalsky, and as 
to his latest arrangements relative to the route to be followed. 
From Omsk, which he left July 9 with MM. Povalo-Shveikofsky 
and Ecklon, he was to proceed through Semipalatinsk and 
Sergiopol to Kooldsha; thence, crossing the Tian Shan, he 
would go to the Lob-nor, where he is to stay during the autumn, 
until December. For the winter-months the expedition will 
return to Kooldsha. Starting thence in the spring, they propose 
to go through Karatar to Iilassa in Thibet. To the exploration 
of different parts of that country they propose to devote two 
years, after which they will descend the valley of the Brahma- 
pootra. The expedition is well provided with means, having at 
its*disposal 25,000 roubles. Their baggage, when it arrived at 
Omsk, weighed not less than 2,500 kilogrammes. As on his last 
journey, M. Prejevalsky has provided himself with a good supply 
of the means for hunting and self-defence, carrying 10,000 car- 
tridges for rifles, 65 kilogrammes of gunpowder, and 250 kilo- 
grammes of shot. Plenty of small steel instruments (knives, 
scissors, razors), looking-glasses, some silver tea-sets, &c., for 
commerce and presents, are said to be well chosen by M. 
Prejevalsky to gratify the taste of the Mongols. 


THE splendid orang-utang in the Berlin Aquarium died last 
week of consumption. Its friend and playfellow, the’ chim- 
panzee, died the next day of consumption and grief. The young 
gorilla, the one living specimen ever brought to Europe, which 
we referred to some months ago, is still alive, but ailing. Ilam- 
burg not long ago offered 100,000 marks for the gorilla ; it is 
feared that he will soon be sold for less. 


AN organ for High Schools under the title A/ma Mater, will 
be published in Vienna on October 1. It will appear weekly, 
will be exclusively devoted to the interests of the High Schools, 
and will advocate reforms in all academical matters, Many 
eminent professors in Germany and Austria have promised to 
become contributors. 


THE City authorities of Munich have consented that the 
meeting for 1877 of the German Naturalists will be held in that 
town, and have also declared their intention of meeting all the 
costs of reception. An Ultramontane majority in the town- 
council of Aix-la-Chapelle, declared that the naturalists should 
not meet in that town. ’ 
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Te fifth meeting of Russian Naturalists, which takes place 
this year at Warsaw, was opened on the 12th inst. It was well 
attended, the number of members having been on the opening 
day nearly 250, which number increased daily afterwards. 


Dr. THoMas Laycock, Professor of the Practice of Physic 
and Clinical Medicine in the University of Edinburgh, died at 
Edinburgh, on Thursday last. 


THE number of visitors to the Loan Collection of Scientific 
apparatus during the week ending September 23 was as fol- 
lows :—Monday, 3,082; Tuesday, 2,622; Wednesday, 375 ; 
Thursday, 345 ; Friday, 296 ; Saturday, 3,991. Total, 10,711. 


T11z Congress on Silk-culture, at its Milan Session, declared 
that its next bi-annual meeting should take place at Paris on the 
roccasion of the general exhibition. 


THE Champ de Mars has been quite closed for the works of 
the 1878 exhibition. A number of deputies, senators, &c., 
have been appointed by a recent decree members of the Adminis- 
trative Commission, All the expenses of building, &c., will be 
supported by the public exchequer. The great undertaking is 
exclusively in the hands of the public administration. 


Dr, PETERMANN has received a telegram, dated from Ham- 
merfest, September 19, announcing the safe arrival at that port, 
from the Jenisei River, of Prof. Nordenskjold’s trading expedition 
which, it will be remembered, started from Tromso as late as 
June 25, on its voyage through the Arctic Ocean of Siberia to 
the mouth of the Jenisei. The voyage out to the latter and back 
was performed in about five weeks only, during sixteen days of 
which the expedition stayed at the Jenisei. The expedition found 
the sea perfectly navigable and free from ice; thus the practica- 
bility of a trade route from Europe through the Arctic Ocean to 
Siberia seems to have again been demonstrated. 


Tue British Association grant for the investigation of the 
constitution of the double compounds of nickel and cobalt was 
given to Mi. John M. Thomson, not to Mr. W. N. Hartley, as 
stated in our last week’s list. 


THE French Franklin Society, established for the creation of 
popular libraries, received a silver-gilt medal from the Brussels 
iexhibition for services rendered to public instruction. 


Tx direction of primary instruction in Paris is preparing 
plans for the establishment in that city of a normal school of 
gymnastics, 


M. TisszRAND, Inspector-General of Agriculture in France, 
has been appointed director of the Agronomical Institute. The 
lectures will be given at the Conservatoire des Arts et Métiers, 
and the authority of General Morin will be paramount over the 
new institution. A notice to the public has been published in 
the official paper reminding them that the course of lectures will 
be opened on November 15. Pupils are obliged to present a 
diploma of DBaccalaureat-2s-Sciences, or to pass an examination to 
‘Prove that they are conversant with the subjects of the said 
examination, Tuition fees are 300 francs a year, but free pupils 
are admitted at a reduced fee of 25 francs. Foreigners are ad- 
mitted without any limitation. 


bie University of Heidelberg as well as medical science and 
‘Practice, has recently sustained a great loss in the death of Dr. 


Simon, for fifty-three years a professor of surgery therein and a 


om Operator, 


Da ae ordinary professor of mathematics in Vienna University, 
afd oe Boltzmann, has been appointed professor of physics 
OF of the Physical Institute in the University of Graz. 


oe Tone has been appointed Professor of Experimental 
ysics In the Polytechnic School of Dresden. 
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Mr. WILLIAM MATHEWS, jun., M.A., F.G.S., of Birming- 
ham, has, in consequence of ill health, resigned the office of 
local Secretary to the Ray and Palscontographical Societies, which 
he has held for upwards of twenty years, and Mr. W. R. Hughes, 
the Treasurer of the Borough, succeeds him. 


SESSION 1876-7 of the Birmingham and Midland Institute will 
be opened on Oct. 5 by an address by Mr. Joshua Morley. Among 
the Jectures to be given during the Session are the following :— 
Oct. 13, Recent Explorations in Africa, by Lieut, Cameron, 
D.C.L. ; Oct. 16, Antarctic Discovery, and its Connection with 
the Transit of Venus, 1882, by Capt. Davis, R.N. ; Oct. 23, 
The Early Forms of Animal Life, by Prof. W. C. Williamson, 
F.R.S. ; Oct. 30, The Early Forms of Vegetable Life, by Prof. 
W. C. Williamson, F.R.S.; Nov. 20, Spectrum Analysis 
applied to the Heavenly Bodies, by Wm. Huggins, F.R.S. ; 
Dec. 11, The Ancient Inhabitants of the Caves of Derbyshire, 
by Prof. Boyd Dawkins, F.R.S.; Jan. 22 and 29, 1877, Rots 
and Ferments, our Unseen Enemies, by E. Ray Lankester, 
F.R.S. ; March 12, The General Results of the Challenger Ex- 
pedition, by Prof. Sir C. Wyville Thomson, F.R.S.; March 19 
and 26, Radiation and Radiometers, by Prof. W. F. Barrett, 
F.RS.E. 


EARTHQUAKES were felt’ on the night of September 12-13, 
at Salonica, and in South Italy, at Reggio. Two motions were 
observed in the last city, the first one being the most notable, 
both having taken place on the 13th, between 12 and 1 o'clock, 
local time. Another earthquake was felt at Salonica, on the 
14th, at § o'clock in the morning, The Reggio commotions 
were propagated to Messina and vicinity, They produced quite 
a sensation, although not destructive. 


In the Bulletin Mensuel of the Observatory at Montsouris for 
July is given an interesting comparison between the amount of 
atmospheric ozone observed by Schonbein’s test-papers and that 
ascertained by the more exact method employed for some time 
at the Observatory, with the result that, setting aside all anoma- 
lies due to excessive moisture and excessive drought, and to the 
velocity of the wind, there is a pretty fair agreement between 
the amounts obtained by the two methods. It must, however, 
be added that while this result is in a sense gratifying, the obser- 
vation of this important element by the ordinary method of test- 
papers is far from being satisfactory. 


As the U.S. Congress has made the necessary appropriations 
to meet the expense of various Government geological and geo- 
graphical surveys of the Territories, the parties have taken the 
field, and hope to accomplish a good deal, although the delay 
on the part of Congress in supplying the means will lessen the 
period of active work materially. Dr. Ilayden’s expedition 
will be divided into four parties. The first will be in charge of 
Mr. A. D. Wilson, with Dr. Endlich as geologist and Mr. 
Atkinson as topographer, and will complete the exploration of 
the small portion of Colorado lying near the Utah line, and 
then move northward on the west side of the Rocky Mountains. 
Mr. Henry Gannett will have charge of the second division, 
with Dr. Peale as geologist, and James Stevenson as executive 
officer. This division will revisit the region in which a portion 
of Prof. Hayden’s party had an encounter with the Indians and 
was driven off, last year, with the loss of their implerffents. 
Mr. G. R. Bechler will be in charge of the third division, with 
the necessary assistants. He will pass westward through the 
Middle Park, working along the north-western part of Colorado. 
The fourth division will be in charge of Dr. Elliott Coues, with 
an assistant, and will be especially devoted to zoological work, 
visiting such portions of Dr. Hayden’s region of investigation as 
have not been examined in previous years. Dr, Hayden himself 
will visit all the parties in the course of the ssmmer and 
autumn, and co-ordinate their work. 
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SOME curious experiments on the expansion of liquids to 
lamellac, have recently been described by M. Cintolesi in the 
Rendicontt Reale Institute Lombardo, He considers that the 
phenomenon is always accompanied with a development of 
gaseous masses; further, that the spreading out of liquids on 
each other is caused by the vapours of the substances, whose 
molecules moving in every direction force the liquid molecules 
out from each other horizontally, and, where the resistance of 
the liquid is not strong enough, rupture the film. 


IN his thermo-chemical researches on gold andiits compounds» 
M. Julius ‘Thomsen has observed that gold separated out form 
different solutions and by dissimilar reducing agents presents 
allotropic differences, three of which he has studied :—1. Re- 
duced from chloride solution with sulphurous acid, gold forms a 
balled mass. 2, Reduced similarly from the bromide solution, 
it forms a very fine dark powder, which retains its powder form 
even after drying. 3. Reduced from the chloruret, bromuret, or 
ioduret, with sulphurous acid or hydrogen acid, it forms a very 
fine powder with metallic brilliancy and yellow colour. These 
modifications are also distinguished by unequal heat-energy in 
the several reactions. 


FROM careful measurements during 1871 and 1872, it appcared 
that the quantity of water annually flowing past in the Elbe, at 
the boundary between Saxony and Bohemia, was about 6,179 
million cubic metres, M. Breitenlohner, considering the quantity 
along with analyses he made of Elbe water in 1866, has calcu. 
lated the amount of solid matter carried away by the Ilbe out 
of Bohemia every year. His estimate is, for suspended matters 
carricd off, 547°'14 million kilogrammes, dissolved matters, 
622°68 million kilogrammes (of which 977°7 million were fixed, 
and 191‘12 million volatile), giving a total of 1169°82 million 
kilogrammes of solid substances carried off. The numbers are 
also interesting which indicate the proportions of substances im- 
portant to agriculture that are thus removed from Bohemia, In 
the 6 milliards of cubic metres of Elbe water, there are partly, 
suspended, partly dissolved, 140°38 million kilogrammes lime, 
28.13 million kilogrammes magnesia, 54°52 million kilogrammes 
potash, 39°6 million kilogrammes soda, 25°32 million kilogrammes 
chloride of sodium, 45°69 million kilogrammes sulphuric acid, 
and 1°5 million kilogrammes phosphoric acid. The Elbe has 
a basin of about 880 square miles in Bohemia. 


AN essay on the Wines and Wine Industry of Australia, by 
Rev. Dr. J. I. Bleasdale (Melbourne: Luilliére), contains a 
great deal of information on a subject of much industrial and 
economic interest. 


PART 1, of Vol. III. of the Zransactions of the Connecticut 
Academy of Arts and Sciences is a thick one, and is profusely 
illustrated with well-executed plates. The papers are :—‘‘ Re- 
ports on the Dredgings in the Region of St. George’s Banks in 
1872,” by Messrs. L. J. Smith and O. Harger; ‘‘ Descriptions 
of New and Rare Species of Hydroids from the New England 
Coast,” by Mr, S. F. Clark ; ‘*On the Chondrodite from the 
Tilly-Foster Iron-Mine, Brewster, N.Y.,” by Prof. E. S. Dana ; 
‘*On the Transcendental Curves sin y sin my =a sin x sin 
nx + 6,” by Professors H. A. Newton and A. W. Phillips ; 
**On the Equilibrium of Heterogeneous Substances,” by Prof. J. 
Wiffard Gibbs. 


We have received Part 4 of the 7ransactions of the Glasgow 
Society of Field Naturalists, containing an account of the pro- 
ceedings for 1875-6. The part contains many valuable papers 
in natural history, the results of original observations, and we 
regret that want of space prevents us referring to them in detail. 


THERE are several papers of considerable value in the last- 
issued partgof the 7ransactions (vol. iii. No. 2) of the Academy 
of Science of St. Louis, and we regret that our space will admit 
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of our giving only the titles :—‘‘ Iron Manufacture in Missouri ; 
a General Review of the Metallurgical Districts and their Re- 
sources,” by Dr. A. Schmidt; ‘‘ Remarks on Canker-worms, 
and Description of a New (senus of Phalznids,” by Prof. C, V. 
Riley, who also contributes “‘ Notes on the Natural History of 
the Grape Phylloxera (/. zastatrix),”’ and ‘‘ Notes on the Yucca 
Borer (Afegathymus yucce, Walk.)” ; “‘ On a New Form of Lec- 
ture Galvanometer,” by Prof. Nipher; Dr. G, Engelmann 
contributes “ Notes on Agane (with photographic illustrations), ” 
and ‘* About the Oaks of the United States ;” ‘‘ The Rocky 
Mountain Locusts and the Scason of 1875,” by Mr. G. C. 
Broadhead, who also contributes papers on ‘The Meteor of 
Dec. 27, 1875,” and on the ‘Age of our Porphyries;” Mr. 
A, J. Conant has a paper on the ‘‘ Archxology of Missouri.” 
The latter part of the number is occupied with the Journal of 
Proceedings. 


In the /%u2 Monthly, a Philadelphia publication, for May 
and June are two interesting articles by Mr. C. I. Dutton 
containing ‘‘ Critical Observations on Theories of the Earth’, 
Physical Revolution.” 


THE additions to the Zoological Society’s Gardens during the 
past week include two Bonnet Monkeys (AZucacus radiatus) from 
India, presented by Mr. Chas. E.Green and Mr. R. K. Meaden; a 
Macaque Monkey (Macaczs cynomolgus) from India, presented by 
Capt. J. C. A. Lewis ; a Striped Hyzena (Hyena striata) from Al- 
geria, presented by Mr. Thos, Barber; an Arabian Gazelle (Gazella 
arabia) from Arabia, presented by Mr. F. de Ifavilland [Yall ; 
a Grey Ichneumon (//erfestes griseus) from India, presented by 
Mr. Geo. J. Hendry ; a Common [Boa (oa constrwtor) from 
South America, presented by Mr. F. LB. Bloxham ; a Red and 
Yellow Maccaw (Ara chloroptera) from South America, depo- 
sited ; a Hog Deer (Cervus porcinus), born in the Gardens. 


SCIENTIFIC SERIALS 


American Fournal of Science and Arts, September.—In a 
second paper on the gases contained in meteorites, Mr. Wright 
first describes those of the Kold Bokkeveld stony meteorite, one 
of a distinct class containing a good deal of amorphous carbon, 
a bituminous substance, and very little metallic iron. The 
volume of the gases obtained was much greater, but the gaseous 
mixture was like that of ordinary stony meteorites, except in the 
very small quantity of hydrogen present. A comparative table 
is given of the gases of seven iron and six stony meteorites. 
From experiments on the manner of occurrence of carbon dioxide, 
the author infers that while some of the gas may be condensed 
on the fine particles of the iron, a large portion of it and of the 
water, carbonic oxide, and other gases, is mechanically imprisoned 
in the stony sulstance of the meteorite. The idea is favoured ot 
comets consisting of meteoric masses with the gases expanding 
under action of solar rays. Every cubic mile of a substance like 
the Kold Bokkeveld meteorite would give thirty cubic miles of 
gas at the pressure of our atmosphere, and in space this would 
expand enormously before it would cease to transmit electric dis- 
charges or be visible by reflected sunlight. These views arc 
confirmed by spectroscopic observations of meteoric gases, —Mr. 
Storer, questioning Carius’ statement that Schoenbein’s iodo- 
starch test for nitrates used with zinc as reducing agent, is not a 
specially delicate one, finds that the fatal defect of the test, as 
hitherto applied, lies in the fact that mere water containing no 
nitrates or nitrites, on being treated with zinc or cadmium, as if 
to test for a nitrate, will react on iodo-starch just as if a trace of 
some nitrate were present. This coloration is due to peroxide 
of hydrogen formed in the water by action of the metal. Mr. 
Storer also finds that no peroxide of hydrogen is formed when 
water slightly acidulated with sulphuric acid is boiled on metallic 
cadmium ; and as the reduction of nitrates and nitrites occurs 
readily in such solutions, the iodo-starch test can be thus applied 
for detection of nitrates with great certainty.—Mr. J. Lawrence 
Smith gives an account of a new meteoric stone which fell in 
1865 in Wisconsin, and which is identical with the Meno-meteo- 
rite which fell in 1861.—Mr. Brooks gives a classified list of 
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rocks in the Huronian series south of Lake Superior, with re- 
= on their abundance, transitions, and geographical distri- 





ution ; and Mr. Burnham furnishes a seventh catalogue of new 
ouble stars. 


Poggendorff’s Annalen dev Physth und Chemie, No. 4, 1876.— 
We have here the second portion of Dr. Root’s inaugural disser- 
tation on dielectrical polarisation. He finds (1) that there is a 
dielectrical polarisation which takes less than o‘oo008zr sec. 
to be perfectly developed ; (2) that all solid dielectric bodies 
{sulphur sof excepted) show, with continuous discharge or slow 
ommutation, a dielectric reaction which, ¢g., in arragonite is 
perceptible within 0°0208 sec., but no longer so beyond 0'007 
Bec. ; (3) that in direction and relative size the principal axes of 
Mlasticity of Fresnel agree with Maxwell’s principal axes of 
Blectro-elasticity ; and (4) that only with the aid of Faraday’s 
kupposition that a perfect conduction everywhere accompanies 
Wolarisation, can the equation A”= ? (z.¢., the diclectric per- 
ameability = the square of the index of refraction) be brought into 
Barmony with experience.—A third paper from M. Kohlrausch 
Mescribcs experimental researches on elastic reaction in torsiun, 
@xpansion, and bending. 1t relates chiefly to stretching and 
Mending of caoutchouc. The various phenomena are shown to 
Seree with a formula previously given ; and a remarkable result 
om his study of reaction generally is, that after successive defor- 
Jnations of opposite sign, movements of reaction may remain in 
Bn electric body, which may pass from one direction into the 
Ppposite. —T'wo methods of determining the indices of refraction 
lef liquids and glass plates are described by M. Wiedemann.— 
gr. Vogel communicates observations on ,the spectra of the 
Mlanets. The light which all of them send us is, he considers, 
wecflected sunlight ; the well-established fact that there 1s aqueous 
Wapour in the atmospheres of Jupiter and Saturn makes it im- 
Mrobable that they have (as has been supposed) so high a tempe- 
mature as to be self-luminous. The further a planet is from the 
un the more marked is the influence of the gaseous envelopes in 

roduction of spectroscopic dark Lands.—M. von Rath, of Ronn, 
@escribes a number of mineralogical specimens, and M. Berthold 

akes a contiibution to the history of the radiometer, to which 

e shall refer in a separate note. 
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‘ SOCIETIES AND ACADEMIES 

LONDON 


1 Entomological Society, Sept. 6.—Mr. J. Jenner Weir, 
'F.1.S., in the chair, Mr, Edward Loscher was elected a 
ree —Mr. Itdward Saunders exlibited some iccently- 
aptured specimens of Hymenoptera and Licmiptera, many of 
them rare in this country, and made some remarks respecting the 
pug of the house-martin, of which he had taken eighteen speci- 
chs in the windowssills of a house.—Mr. Weir mentioned 
Rhat on a recent visit to the South Downs he had suffered much 
ennoyance from the attacks of harvest bugs, as many as eighty 
@ustules appcaring on each foot. Several remedies were sug- 
meested, especially rubbing the affected parts with brandy and 
pvater ; but Mr. Smith stated that on one occasion when he was 
fin the Isle of Wight and exposed to thei: attacks, he was effec- 
Rually relieved from all annoyance by a dose of milk of sulphur, — 
rof, Westwood communicated a note with reference to some 
tshoots of horse-chestnut which he had exhibited at the July meet- 
ang, having been destroyed, apparently, by some Lepidopterous 
arvee ov wood-boring beetles ; but he had since received from Mr, 
(Stainton some shoots that had been forwarded to him by Sir Thos. 
oncrieffe, which had been destroyed by squirrels in precisely 
©Same manner. Sir Thomas had himself seen the squirrels at 
ork splitting the shoots with their teeth and extracting the pith. 

© Vrofessor also stated that he had received from a cor- 
tt ai in Oxfordshire specimens of the two small species of 
vi hidee® with long antennze Meconema varium, Fab., and 
a his pera, Panzer, which he had taken on a pear tree 
duet five cet where they had been regularly observed for the 
insect was i Six years. Mr. M cLachlan said that the former 
ie moths, Wen. observed by Lepidopterists when sugaring 
additional s r. Smith communicated the descriptions of three 
Pecies of Formicidae, from New Zealand, which had 


Wey an poe Mr. David Sharp since his description of Mr. 
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on was in the press. Two of the species 
Zea ae * ot previously ascertained, to inhabit New 


mblyopone and FPonera.—The following 
memoirs were read :-—“‘Monograph of the dipterous genus 
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Systropus, with notes on the economy of a new species of that 
genus ;” and “ Descriptions of new genera and species of Acro- 
ceridz.” Both were communicated by the President, Prof. 
Westwood. 








Boston 


Natural History Society.—During the Session, 1875-6, 
Prof. N. S. Shaler has contributed several papers on physical 
geology, in one of which he attempted to account for the pheno- 
mena of several areas of glacial erosion. IIe is persuaded that 
the melting caused by pressure would put a limit to the accumu- 
lation of ice at a depth probably not eaxcceding two miles. This 
melting would give the ice-sheet a chance to move freely in the 
direction of least resistance. The flow of the melted water would 
account for stratification of moraine matter, and for the rounding 
of pebbles.—Mr. Osten Sacken hay revisedjthe North American 
species of the Dipteran genus Syrphus.—Dr. W. K. Brooks has 
made a contribution to the embiyology of Salpa, which is start- 
ling to naturalists, and will be of great importance if confirmed. 
IIe says that in tracing back the history of the zooids composing 
a chain, the egg is present at all periods of growth, of exactly 
the same size and appearance as at the time of its impregnation. 
IIe concludes that the animal, which has no existence, cannot 
be the parent of the egg which is already fully formed. Thus 
the explanation is that the solitary salpa is the female, which 
produces a chain of males by budding, and discharges an egg 
into the body of each before birth. These eggs are impregnated 
while the zooids of the chain arc very small and sexually imma- 
tuic, and develop into females which give rise to other males in 
the same way. After the fectus has been discharged from the 
body of the male, the latter attains its full size, becomes sexually 
mature, and discharges its spermatic fluid into the water, to gain 
access to the eggs of other immature chains. This arrangement 
is compared with other cases, as in cirripeds, arachnids, argo- 
naut, in which the male isto some extent parasitic on, or supple- 
mental to, the female.—Mr. T. T. Bouvd has further developed 
his views of the origin of porphyries from metamorphosed con- 
glomerates.—Dr. Brooks’s paper on the affinity of the mollusca 
and molluscoida is worthy of note. We concludes that Brachio- 
pods are derived from Vermes; and Polyzoa from some 
primordial Brachiopod. The polyzoan stem gave off the 
molluscan veliger, from which the true mollusca have origin- 
ated by several offshoots. The scaphopods appear to be the 
least specialised. The Lamellibranchs may be derived from one 
of these offshoots : they probably diverged early from the ances- 
tral form, becoming degraded in certain respects and specialised 
in others, The president, Mr. T. T. Bouvé, gave a very inter- 
esting address on March 15, describing the origin and cariy 
proceedings of the society, its struggles with difficulties and 
ignorance, and the stages by whjch it has reached its present 
successful position. Ile stated that the society’s museum, as 
now arranged, constituted a series of lessons in the structure of 
the carth and its constituent parts, and in the or ganisation of the 
plants and animals on its surface. Special lectures have been 
given to teachers, and other efforts have rec ently been made by 
the society for the spread of science. 


ROME 


R. Accademia dei Lincei, February—April.—The follow- 
ing, among other papers, were read :—QOn the common origin 
of the Marian and Vatican hills, by M. Ponzi. They were 
formed by a great seismic oscillation which laid bare their 
entire stratigraphical arrangement. The marls at the base 
of the Vatican hill have yielded many organic remains re- 
presenting the old sub-Apennine fauna of the upper mivcene. 
—On alkaloids of viscera that have putrefied at a low tem- 
perature, by M. Selmi.—On the presence of organs of taste in 
the tongue of Saurians, by M. Todaro. Having indurated 
several tongues of Z, agi/is and L. viridis, made sections, and 
coloured with picrocaminate of ammonia, he found a large nem- 
ber of gustative organs about the papilliz on the lateral margin 
of the tongue, They are similar fn form and arrangement to 
those in mammals.—On a constant inductor, by M. Volpicelli 
(appendix to memoir). He had described one of the nature of 
a Leyden jar. Another consists of a dry pile, having 10,640 
pasteboard discs, each covered with sheet-tin on one side and 
with peroxide of manganese on the other. One pole is coated 
with a good insulating varnish, The other communicates with 
the earth, The dry pile serves usefully in verifying the laws of 
electric action.—-On artificial increase in the tenacity gf cotton, 
by M. Manzoni.—On the inundations of the Tiber at Rome, 
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by M. Brioschii—M. Moriggia peee the famous tattooed 
man, Konstantinos, a native of Albania, who was long a prisoner 
of war in Chinese Tartary. He was then tattooed from head to 
foot, with figures of men, tigers, crocodiles, apes, &c. The work 
was continued for four months. The tactile sensibility of the skin 
is diminished ; sensibility to thermal stimuli 13 good, and to 
electrical perhaps increased ; muscular force low ; a difficulty of 
breathing and lassitude ; sense of strain and smart in the skin, 
greatest in the feet and seat ; considerable insomnia, vision and 
hearing affected, frequent dysentery and abdominal pains, blood 
rich in leucocytes, urine with traces of albumen, free perspiration 
still, intelligence not much affected, morale’ depressed, &c.— 
Historico-critical note on the theory of the electrophorus, by M. 
Cantoni. His results closely agree with those of Neyreneuf.— 
M. Ponzi presented the second part of a catalogue of fossils found 
in the lower marls of the Vatican Hill (141 animal species). — 
-—Observations on the solar diameter at the Royal Observatory 
of Campidoglio in 1875, by M. Respighi. These confirm former 
conclusions.— New researches on the fine structure of the elec- 
trical plates in the torpedo, by M. Boll.—Anatomical and phy- 
siological researches on the arms of cephalopods, by M. Colosanti. 
—On some recent palccontological discoveries in the territory 
of Massa Marittima, by M. Lottii—On Zoppi’s method of 
cementation of cupriferous solutions in Agordo, by M. Pcllati. 
—M. Volpicelli criticised a recent experiment of Govi's (Fournal 
de Physique). An inductor is brought under two light pen- 
dula suspended from a metallic ring on insulating support. 
There is sudden divergence, and this increases if the induced 
bodies be connected an instant with the ground. If the 
inductor be brought sufficiently near the ends of the pendula, 
the previous divergence is diminished ; on then suppressing the 
induction, the divergence increases. Govi infers the induced 
electricity causing the divergence to be of the first species 
(heteronymous to that of the inductor) ; M. Volpicelli says if he 
will examine it, he will find it to be homonymous.—M. Gastaldi 
presented the first part of a inemoir entitled ‘‘ Fragments of 
Italian Palccoethnology.’’—On the Vatican fauna (continued), by 
M. lonzi.—On the non-periodical movement of a system of 
material points, by M. Valentino.—On strata with Aspido- 
cerra acanthicum, Opp., of Sicily, and their cephalopoda. —On 
the porphyroid quartziferous diorite of Cossato in Biellese, by 
M. Cossa.—On some products of putrefied cerebral substance, 
by M. Selmi. He finds among these the volatile alkaloid tri- 
methylamine. 

May 7.—M. Capellini presented some fragments of akzo- 
notus, found along with flint implements in the valley of 
Fiore, in a marl of the Lower Pliocene. In a memoir he 
discusses the distribution of land and water at that epoch, 
and offers some new views on the origin of fauna and flora 
of the Miocene and Pliocene formation in Italy (which origin 
he places in the north-west). He shows that many fossil plants 
found in northern regions appear in Italy in more recent forma- 
tions.—-On the scintillation of stars, by M. Respighi. Ie 
affirms (in opposition to Montigny) that this in its essence is in- 
dependent of the quality of the light of the star. Montigny’s ob- 
servations regard merely the modality of the phenomenon, and 
the question carried into that field belongs rather to physiolo 
than to physics. The spectroscope shows that, rigorously speak- 
ing, the variations of colour, especially in low stars, are innu- 
merable, even in a second, and it is only by the limited power of 
our senses, the persistence of sensations, &c., that we succeed 
in perceiving distinctly a limited number of the variations, which 
naturally must depend on the greater or less brightness of the 
star, the varied proportion of rays composing its light, the 
means used to diminish the influence of persistence of the images, 
and other causes which render the eye less apt to perceive varia- 
tions of colour.—On the latitude of the Royal Observatory of 
Campidoglio, by M. Respighi. This is 41° 50’ 33". M. 
Respighi stated that the great work of revision of the declina- 
tfon of stars of the first to the sixth magnitude, in the zone 21° 
to 62° N., was well advanced, both as regards observations and 
reductions.—M. es geet presented a second note on the m 
chines invented by M. Belli, and called Duplicators.—On pale- 
ontological discoveries in the Vatican marl, which geologist 
refer to the bay! period, by M. Ponzi. He describes car- 


bonised trunks of Finms sylvestris, eaten into by an insect, which 
he names Hylobium tortonianum, resembling the 77. dini of the 


present. 
Paris 


Aca@emy of Sciences, Sept. 11.—Vioe-Admiral Paris in 
the chair. The following papers were read :—-On preventive 


NATURE 


[ Sept, 28, 184€ 





trepanation in fractures with displacement of splinters of the 
internal or vitreous table of the cranium, by M. Sedillot.—Note 
on intra-mercurial planets, by M. Leverrier.—On the recen| 
trombe of Coinces in the Loiret, by M. Faye. This was ve 
violent, damaging a large number of houses, and lifting an 
throwing many pzople down.—Process for detecting wine 
coloured artificially, by M. Lamattina, The simplest way is t 
mix 100 grammes of wine with 15 grammes of peroxide of man 
ganese roughly pulverised, stirring the mixture twelve or fiftee 
minutes, and filtering through a double filter. If the wine i 
pure it passes colourless, if it retains its colour it has be 
coloured artificially. If the peroxide is not pure, but ferruginou: 
the iron is dissolved ; the fuchsine, if present, forms an insolubl 
combination, which remains in the filter, and the filtered liqui 
has aslightly yellow colour, The residual peroxide is treated wit 
alcoho), acetic acid, and ammonia. —On the orbit of the planet 12 
by M. Renan, —Note on a lunar rainbow observed at Roche, co 
mune of Saint Just (E[aute- Vienne), by M. Martin de Brettes. Th 
was at 9°50 P.M.on September 2; the day had been showe 
and a mist rose over the river. The centre of the rainbow w 
north ; mean horizontal diameter about 25°, apparent width 
bow 2°, colour green yellow; on close attention it was seen 
be red exteriorly and violet in the interior, The bow w 
slightly elliptical, tne vertical semi-diameter longer than th¢ 
horizontal ; this was likely duc to the obliquity (45°) of d'rectig 
of the river. The bow seemed very near, afew hundred metres off 
It was enveloped by a secon4, 5° off. — Observation of the partig 
eclipse of the moon, September 3, 1876, at the Ob-ervatory € 
Toulouse, hy M. Perrotin.—Note on the radiometer, by Mag 
Crookes. He says that most of the experiments recently «ig 
scribed to the Academy are a repctition of those he himself hig 
made, and he has also discussed fully the various theories offere@¥ 
but his researches had not become known, owing to memo 
to the Royal Society not being published in the PAzlosophi 
Tiansactions till twelve or eighteen months after present, 
tion.— Researches on some Calamodendrex, and on their p 
bable botanical affinities, by M. Renault.—On a block of mi 
stone found in the eruptive sand of the environs of Beynes, 
M. Meunier. This confirms the opinion that the eruptive sa 

is artesian, and constitutes a vertical alluvium.—On the distinc. 
ness with which one can see the bottom of the sea from a hallo 
situated at a great height, by M. Moret. In an ascent froth 
Cherbourg with M. Duruof, they observed, at a height of 1,7 
metres, the bottom of the channel most clearly, though t 
depth there must be 60 or 80 metres, The submarine roc 
and currents were distinctly revealed. This method might 
utilised for purposes of navigation. : 
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THE WOUNDED 1N SHOOTING 


OME time since a well-known public writer excited 
the surprise and anger of a large portion of the com- 
munity by vehemently protesting against the amount of 
animal suffering caused by field-sports, and a long and 
rather bitter controversy ensued. Mr. Freeman’s remarks 
were, if we recollect right, limited to “hunting,” in the 
conventional sense of the word-—that is, the chase of the 
fox or the hare with hounds, and many estimable persons 
were not a little shocked to find themselves accused of 
having, nearly all their life-time, been committing the 
grossest cruelty. Whether the principles and practice of 
humanity sustained any benefit by this fierce attack, 
whether the attack was made in the best possible taste, 
and whether in making it Mr. Freeman did not overlook 
a very important consideration (of which, by the way, we 
are not aware that any of his opponents took advantage’, 
are questions we do not here propose to discuss. Weaie 
now led to make a few calculations based on the re- 
turns containcd in the Eighteenth and last Report of the 
Board of Inland Revenue of the number of persons who 
take out licences to kill what the law calls “game” and 
to carry a gun. This Repoit (which we may observe is 
one presented to both Houses of Parliament, and can be 
obtained by anybody at her Majesty’s Stationery (ffice 
for the small sum of sixpence) is undated, but refers to 
the financial years 1873 4, and 1874-5. That for the 
past year (1875-6) is not, we believe, published, or we 
would gladly avail ourselves of it. However, in the 
Report before us it stands that, in the year 1873-4, 
there were, 132,036 holders of gun licences and 65,846 
holders of licences to kill gamc. In the year 1874-5 the 
corresponding numbers were 144,278 and 68,079. It 
would not be easy to cstimate the number of “ head” 
slain by these pcisons, but theic is no reason why, for 
our prescnt purpose, we should attempt to do so. The 
beast or bird killed by the gun generally dies as specdy 
a death as can possibly be inflicted, and the tenderest 
and most sentimental of hearts cannot complain on the 
score of humanity gucad the victim. But how about 
the wounded—which everyone knows to be many? Is it 
possible to estimate their number? We think it is; but 
let us premise that in making the computation we have no 
desire to harrow the feelings of our teaders by a sensa- 
tional description of the miseries which an animal may 
suffer from the lodging of one or many pellets of shot in 
any part of its body. In some cases they may be frightful, 
IN others productive only of a slight degree of pain, 
hardly amounting to more than personal inconveniencc ; 
but in Striking the balance we may, on the whole, assume 
that acute pain, enduring for some hours or days, is suf- 
fered by every beast or bird which the shot strikes, 
and the shooter does not “bag.” Nowas to the number 
of these wounded, 

Recalling our own shooting days, we should say that a 
man must be an uncommonly good and careful shot who 
docs not on an average wound without “ bagging” more 
than three head of game each day that he takes the field. 
Many men will “lose” that number every day, and by 
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“losing” a bird, a hare, or a rabbit, we mean that it has 
fallen to the gun or been hit hard enough to insure its 
capture, had not the retriever, the scent, or the marking 
been bad. But such cases bear no proportion to the 
numbers (of grouse or partridges especially) that are hit 
but not hard enough to be counted “lost.” They are 
seen to flinch as they are struck, but that is all; away 
they go, whether to the next hill-side, into the next field, 
or much further, no one asks, and no one thinks more 
about them. 4 /a guerre comme a la guerre. Now 
supposing that all who shoot game are good and careful 
shots, we should have on our cstimate each shooter 
wounding his three head per diem iirespective of what he 
brings to bag. But all shots are neither good nor carcfaul, 
therefore we think our estimate cannot be too great, and 
we have also to take in cases of what may be called 
extravagant shooting, where the numbers of wounded 
must transcend any ordinary computation.’ 

We have now to reckon the number of days that each 
holder of a game licence may be supposed to shoot. The 
shooting season begins for yrouse on August 12, for par- 
tridges on September 1, and for pheasants on October I. 
As we do not wish to be guilty of any exaggeration, but 
only to strike a fair average, Ict us take the partridge- 
shooting season, 7.¢c., from September I to February 1, 
inclusive.- Herein we have twenty-one weeks. It does 
not scem an immodcrate assumption to suppose that cach 
holder of a licence to kill game goes out on an average 
two days a week during that time. There arc, no doubt, 
many men who get no more than two days’ shooting 
throughout the whole season and yct take out a licence ; 
but there must be at Icast as many, if not more, who are 
not so conscientious and 1un the risk of shooting for the 
whole season without paying the duty. The Commis- 
sioncrs in this very Report say (p. 18) of the Game 
Licence, that “while it is used by game preservers as a 
means of punishing poachers, there can be no doubt that 
among persons of a higher station in life it 1s very largely 
evaded.” Then there is a very considerable number of 
inveterate sportsinen who gq out day after day throughout 
the whole season—to say nothing of the grouse shooters 
who, as most of them pay highly for their moors, unques-. 
tionably shoot every duy they can for a month or six 
weeks. Therefore taking the partridge season as a basis ; 
we think that our assumption of an average of two 
duys a week for those twenty-one wecks is not excessive 
This will give an average of forty-two days of shooting 
for cach of the 65,846 holders of licences to kill game in 
1873-4, and of the 68,079 in 1874-5. Now we have 
already shown the likelihood that each ot them wounds 
on an average three head of game ger dient, we therefore 
multiply both of these numbers by 126 (= 42 X 3) and 
we find that in the former of these two years there must 


t One such very recent case we may cite from the columns of a contem- 
porary (Lv Fudd, Sept 23,1876) In mine days, between the rst and xgth 
of September, inclusive, of this year, the Maharajah Duleep Singh, on his 
estate at and near Elveden, lulled to his own gun 2669 head o game, of 
which 2530 were partridges. ‘This 1s vouched for by his Highness’s head- 
gamekeeper. It ts true that there 1s only one Elveden and one Maharajah 
in this country, and that the fact of its bemg communicated to a newspapcr 
shows that both master and man thought the slaughter rather remarkable , 
but instances which appro rch it are not altogether unknown. 

2 The Report on whi h we base our calculations is in one respect defective, 
since 1t does not separate the respeciive numbers of holders of Hcences for 
the entire year or for the half-year. Jaden » however, from the amounts 
of duty charged, the Jatter are about one- of the whole The majority 
of aro are supposed to nail a pa schoolboys, and, as ney learning the 
art, they may ustly Considered ciu performers w e gun, wound- 
ing more than the average of adult shots.” a: 
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have been 8,296,496, and in the latter 8,577,954 animals 
left wounded. 

Then with regard to the holders of gun licences, It 
does not seem an excessive estimate to suppose that 
each wounds on an average two animals (birds, almost 
exclusively, in this case) a week throughout the year of 
fifty-two weeks, A great proportion of holders of these 
licences no doubt do not exercise their privilege every 
week. Many of them do s0 only with the object of pro- 
tecting their crops; but the season for fruit and garden 
vegetables goes on all the summer, say from May to 
September, and the harvest lasts six weeks, while for 
some three weeks before that begins the corn is ripening, 
and is then most attractive to sparrows. A single shot 
into a flock of sparrows will wound many more than it 
kills, and such shots, as our cars tell us, are frequent 
during the day. It does not seem possible to place the 
average number of birds wounded by each holder of a 
gun licence lower than we have done. We have there- 
fore to multiply the number of holders by 104 (= 52 X 2), 
and then we find that in 1873-4 there must have 
been 13,731,744, and in 1874-5, 15,004,912 animals left 
wounded by this class of persons. 

Adding the two sets of numbers, we have a grand total 
for the former of these years, 22,028,240, and for the 
latter, 23,582,866 wounded ; while this increase of over 
1,500,000 in one twelvemonth forbids our supposing that 
the next Report would show much, if any, diminution. 

Just as before we purposcly abstained from distressing 
our readers by dwelling on the effects of all this wound- 
ing, SO now we purposely abstain from using any strong 
language, or calling those who shoot by bad names. This 
is not meant to be a sensational aiticle. We are sure in 
our own mind that sportsmen are not by nature crucl— 
very far from it. Yet, if we may trust our figures, here 
are the plain facts that acute pain of uncertain duration 
was, in the year ending March 31, 1874, inflicted upon 
over twenty-two millions of animals, and in the following 
year upon over twenty-three millions and a half in the 
British Islands. We are not aware that we possess any 
bias that would make us exaggerate our estimates to pro- 
duce these results. Our only object is to attempt as near 
an approximation to the truth as we can. The figures 
stand for themselves, and if anyone thinks he can furnish 
fairer averages let him give his data for them. We are, 
as it is, willing to guard against any unconscious exagge- 
ration and to knock off more than 10 per cent. of our 
grand totals, so as to say roundly that only twenty 
millions have suffered in each year. But we would invite 
our readers to reflect on the proportion which evcn that 
number bears to the number of animals which during the 
same time have been subjected to experiment by the 
physiologists of this country. The latter have been by 
many excellent persons held up to obloquy as monsters 
of cfuelty. If this has been done justly what must they 
think of those who use the gun? 


BLASERNA ON MUSICAL SOUND 

The Theory of Sound in its Relation to Music. By Prof. 
Pietro Blaserna, of the Royal University of Rome. 
- With Numerous Woodcuts. International Scientific 

Series, (London: Henry S. King & Co., 1876.) 
F th many valuable works which have appeared in 
the International Scientific Series, none deal with 
a better subject than that of Prof, Blaserna. “ The 
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student of physics,” he says truly in his Preface, “ does 
not go much into the study of musical arguments, and our 
artists do not sufficiently understand the very important 
bearing that the laws of sound have upon many musical 
questions.” 

The first three chapters of the book hardly call for de- 
tailed notice. They reproduce the familiar facts of acoustics 
lucidly and succinctly. Vubration, its transmission and 
velocity, echo, noise as contrasted with musical sound 
reinforcement by sympathy, sounding-boards and reso- 
nators, complete the first division of the subject. The 
second begins with measurements of vibration, graphi- 
cally or by means of the siren. The limits of audible 
sounds are thus determined to lie between 16 and 38,000 
per second ; of the human voice between the 61 vibrations 
of double B is the bass, and the 1,305 of the soprano F 
in alt. 

The importance of uniform pitch is adverted to. Its 
invariable rise, in the course of years, is explained by the 
“tendency of manufacturers of musical instruments, espe- 
cially those made of brass, to raise the pitch continually, 
in order to give a greater brilliancy of tone to their in- 
struments ;” an indictment in which the players might 
justly have been included as well as the manufacturers. 

The harmonic series, and its demonstration by means 
of the sonometer, conclude the fourth chapter. The 
laws of ratios, of interference, and of beats, with their 
resultant notes, occupy the fifth. From these the ancient 
Greek scale, attributed to Pythagoras, is built up, and 
compared with our modern scale, the youngest member 
of which, the minor third, “was only adopted in the 
seventecnth century, with many reservations, tozcther 
with the harmony of the sixth, from which it can be easily 
derived.” 

Of the harmonic seventh (rather awkwardly termed 
throughout “the seventh harmonic”) it is judiciously 
observed that “‘to an ear accustomed to our music, it 
may appear unpleasant ; but an unprejudiced examination, 
according to the opinion of some—an opinion with which 
I entirely agrec—shows that it is rather strange than un- 
pleasant ; that in certain special cases it affords very good 
discords and passing chords, and that the strangencss 
arises rather from our want of familiarity with it than 
from its inherent nature. Without wishing to push too 
far forward, and to prophecy what will happen in the 
future, it may be observed that the systematic introduc- 
tion of the harmonic seventh into music would produce 
in it a very deep and almost incalculable revolution, a 
revolution which docs not seem justifiable, because, for 
our magnificent musical system, another would be sub- 
stituted, perhaps as magnificent, but certainly not better, 
and probably worse, at any rate more artificial.” 

Helmholtz’s double siren is described at some length, 
and illustrated by numerical examples, carrying the 
student on to chords of three or more notes ; the marked 
difference in character between the major and minor com- 
mon chords being attributed to the disturbing effect of the 
resultant notes in the latter, which is absent in the former, 

Even Mozart shows “a certain reluctance to use the 
minor as a closing chord. It may be that the most highly 
gifted musical natures have, as it were, felt beforehand 
that which theory has since been able to explain in a 
simple and conclusive way.” Discords and their contrast 
with concordant intervals lead to a comparison of music 
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with the other fine arts, and to a sketch of its history, 
which is less satisfactory than other portions of the 
work. The following account of Hebrew music is quaint 
jin the extreme :— David and Solomon were very musical. 
They composed psalms full of inspiration, and evidently 
intended to be sung. To the latter is duc the magni- 
ficent organisation of the singing in the Temple at 
Jerusalem. He founded a school for singers, and a 
considerable band, which at last reached the number of 
4,000 trumpeters.” The “Lyre of Orpheus,” and the 
ratios derived from its traditional four strings, are far 
more fully explained. The Ambrosian and Gregorian 
scales follow, as well as the first attempts at polyphonic 
music in the tenth and cleventh centuries. Guy d’Arezzo 
is still credited with the invention of modern notation, 
though he really only used “ neumas” and two clef lines, 
or staves, one yellowand one red. Luther, who doubtless 
was a musician, is accepted as the reformer of music as 
well as of the church. The modern and Pythagorean 
scales ate numerically compared, and then transposition 
and medulution lead to a description of temperament. 
‘The temperate scale,” as it is here termed, “starts with 
the principle of making no distinction between the major 
and minor tone, of confounding the major semitone with 
the minor, and of considering the sharp of a note as equal 
to the flat of the succeeding note; so that all the notes 
of an octave are reduced to twelve only, which are con- 
sidered equidistant from each other.” 

The difficulties in the way of true intonation, especially 
in the case of keyed jnstruments, arc fairly stated, and 
the writer concludes with a remark in which we cordially 
sympathise :—“ It docs not, therefore, appear impossible, 
or even really difficult, for the full orchestra and chorus to 
perform a picce of music in the exact scale.” 

The subject of the cighth chapter is quality or ‘‘ Timbre,” 
in which Helmholtz’s views are expoundcd and illustrated 
by good diagrams of optical and graphical methods, and 
of Koenig’s ingenious apparatus. ‘The last section draws 
distinctions between music as a science and as an art, 
and between Italian and German music; giving a re- 
markably fair estimate of Rossini’s position as a melodist, 
rather than as a scicntific musician, and on the other hand 
a deserved tribute of praise to the lofty character and 
deep dramatic feeling which, “ notwithstanding some too 
realistic exaggerations, and some trivialities,” mark the 
compositions of Richard Wagner. 

On the whole, this volume is easily and clearly 
written, although, as already noted, it is rather sketchy 
and hurried in the historical part. There are other minor 
typographical, or probably translator’s, oversights, such as 
Terpandro for Terpander, Cornue for Cornu, Orlando 
Tasso for Orlando Lasso, and harmonicon for harmonium. 
But it affords a readable résumé of a subject which is daily 
T1SINg in scientific, as well as in purely artistic interest. 

W. H. SIONE 


The Fria ey end ON LANGUAGE 
ce of Mixed Languages. By J. C. Clough. 
Pees fe Longmans, Grechand Co., pa : 
buages noe Method of Learning Foreign Lan- 
HE exi y i. J. V. Gerard, (Leicester : 1876.) 
“xistence of mixed languages is one of the vexed 
questions of Comparative Philology. By a mixed 


language is meant a language in which the grammars of 





two or more different languages have been fused together, 
not one in which the vocabulary is of a heterogeneous 
character. Mixed languages in the latter sense are, of 
course, plentiful enough ; in fact there are languages like 
the Basque or the Telugu, in which the proportion of 
borrowed words is larger than that of native words. 
But though words may be borrowed, it is a grave question 
whether the expression of grammatical relations can be; 
and modern philology has been inclined to deny the 
possibility of such an occurrence. The grammar of onc 
speech may be influenced by that of another, existing 
machinery being adapted to express grammatical concep- 
tions introduced from abroad, or foreign modes of form- 
ing the sentence being imitated, and the idioms of one 
language may even be adopted by another, but anything 
beyond this is extremely unlikely. It is in grammar 
and structure that languages differ from one another ; the 
expression of the relations of grammar embodies the mode 
in which a particular community thinks, and a change in 
their expression is equivalent toa change in the mode of 
thinking. And this mode of thinking is the result of a 
long succession of past experiences and _ stereotyped 
habits of thought. 

Mr. Clough boldly challenges the orthodox view of the 
impossibility of mixed languages. He endeavours to 
support his heresy by an appeal to contrary instances: 
Thus he points to jargons like the Chinook, or Pigeon- 
english, to languages like Maltese or Hindustani, which 
have grown out of jargons, and finally to independent 
forms of speech like Turkish or Persian, in which he 
believes he finds cxamples of mixed Janguages. ut he 
does not always distinguish between mixture in the 
grammar and in the vocabulary, or betwcen the borrow- 
ing of idioms and of grammatical conceptions. Hence 
a large part of his book, that which deals with languages 
like the Keltic, the Romanic, and the Teutonic, is quite 
beside the point. On the other hand, he has omitted to 
notice some very important cases of an apparently 
mixed grammar, such as the Pahlavi of ancient Persia, 
the Assamese and kindred dialects of Northern India, 
and the Sub-Semitic languages of Africa. A full dis- 
cussion of the phenomena presented by these might lead 
to a modification of the orthodox doctrine, at all events 
so far as the flexion of the noun is concerned. As 
it is, Mr. Clough has brought forward a good deal of 
pertinent matter, though a larger amount of what has 
nothing to do with the question in dispute. The whole 
of the second part of his book, for example, which 
relates to English, might easily have been spared. The 
book, however, is full of information, and the facts col- 
lected are usually accurate. 

M. Gerard has reprinted a lectire delivered by him at 
the Leicester Museum, on the scientific, and therefore the 
natural, way of learning foreign Janguages. The itcture 
is an excellent one, at once original, clear, and practical. 
M. Gerard is no friend to existing systems of teaching 
French and German, and he is undoubtedly right in his 
belief that their failure is due to a neglect of the way in 
which children learn their own or a foreign tongue. In- 
stead of beginning by studying the rules of grammar and 
loading the memory with lists of isolated words, the child 
speaks in sentences, and only gradually learfis to distin- 
guish the several words of a sentence and the parts of 
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speech to which they belong. To learn to speak a foreign 
language by reading a grammar and writing exercises is 
an impossibility. We must imitate the procedure of the 
child, and be content to follow the same method in 
learning a new language that we followed when learning 
our own. The essence of a language is its idioms; no 
amount of grammatical study will teach us these. The 
study of grammar should come after our acquisition of a 
language, not before it. 

M. Gerard defines his mcthod as follows :— We must 
accustom ourselves to the expression of ideas in the lan- 
guage we wish to learn by comparing it with thcir expres- 
sion in our own, until we are able, through imitation and 
analogy, to express them in our own, In other words, we 
must understand the language and think in it before we 
use it.” Understanding a language means reading and 
hearing it ; using a laneuage means speaking and writing 
it. Hence the course of study recommended by M. 
Gerard comprises the four distinct processes of reading, 
hearing, speaking, and writing, reading coming first and 
writing last. If reading is the primary object in learning 
a new language, M. Gerard’s course is undoubtedly the 
right one, but if speaking is rather aimed at, we think it a 
mistake to make reading precede. What is heard will 
then have to be translated into the language of the eye 
before it is understood, and this will be a sciious im- 
pediment to the learner. Morcover, a language consists 
in the phonctic sounds by which it is conveyed, not in 
the symbols whereby these sounds are expressed on 
paper. Learning to read should follow learning to speak, 
as it does in the case of children. Wath this single excep- 
tion, we can heartily endorse all M. Gerard’s recommen- 
dations ; they are founded upon nature and reason, and 
their practical efficiency has already been proved. Ispe- 
cially noticeable are his remarks on the use of transla- 
tions ; a dictionary is desirable only when we have ac- 
quired a fair elementary knowledge of a language and its 
forms of expression. Language starts with the sentence, 
not with the isolated word. A. H. SAYCE 
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OUR BOOK SHELF 


The School Manual of Geology. By J. Beete Jukes, 
M.A., I°.R.S., late Director of the Geological Survey of 
Ireland. Third Edition, revised and enlarged, edited 
by A. J. Jukes-Browne, B.A., F.G.S, (Edinburgh: A. 
and C. Black, 1876.) 


THE late Prof. Jukes’s admirable “School Manual of 
Geology” is already so favourably known to teachers of 
the science, for the clearness of its style, the accuracy of 
its information, and the abundance and excellence of its 
illustrations, that, in welcoming the appearance of a third 
edition of the work, we shall confine ourselves to a few 
remarks upon the changes which the editor has found 
necessary to make in it. In doing so, we have again to 
commtnd Mr. Jukes-Browne’s skill in so well maintaining 
the distinctive characters of his uncle’s work, while not 
hesitating to introduce such new matter as is demanded 
by the progress of the science. 

In revising the chapter on igneous rocks, the editor 
acknowledges the assistance he has received from the 
Rev. T.G. Bonney. The principle of classification which 
he adopts—that, namely, of grouping the rocks, not 
according to one set of characters only, but on the basis 
both of thei# mineralogical constitution and their minute 
structure—we consider unexceptionable. To some of the 
definitions adopted in this chapter we must however de- 


NATURE 


[Oct. 5, 1876 





mur, as for example to those of andesite, porphyrite, and 
diorite, in all of which the essential felspar is stated to be 
oligoclase. As petrographers are not in possession of any 
ready means for determining the exact variety of felspar 
in a rock, in the absence of a complete chemical analysis 
of it, such a distinction becomes almost entirely useless in 
practice. Most continental writers avoid this difficulty 
by applying the same general terms to all such rocks as 
are shown, by microscopic examination or otherwise, to 
have any variety of the plagioclase felspars as their pre- 
dominant constituent. We must also confess to grave 
doubts as to whether the revival of the obsolete term 
leucilite is warranted either by necessity or convenience. 

In respect to that long-vexed question of geology, the 
limit between the Silutian and Cambrian systems, we 
think that Mr. Jukes-Browne has exercised a very wise 
discretion. He has in the present edition adopted the 
judicious compromise between the claims of Murchi- 
son and Sedgwick, which was long ago suggested by 
Lyell and Phillips, and has received such able sup- 
port from the researches of Salter and Hicks. If con- 
venience and scientific truth are not to be wholly sacri- 
ficed to the desire to do homage to the memory of an 
individual, it is quite time that the aggrandised empire of 
Siluria should be resolved into its proper elements, and 
that these should resume their due place in the brother- 
hood of formations, 

In introducing some necessary changes into the chapter 
on the Glacial period, the editor has wisely avoided too 
hastily adopting any of the crude speculations which 
have recently been advanced on the subject. The state- 
ment, however, that the till of Scotland is of ofdvr date 
than the boulder clay of the English Midland Counties 
surely stands in need of some modification. 

We heartily congratulate the editor and publishers of 
this very useful little manual on the well-merited success 
which it has attained. 


Geolovy: tts Influence on Mouern Beliefs. Being a 
Popular Sketch of its Scientific Teachings and I¢co- 
nomic Bearings. By David Page, LL.D., F.G.S. 
(Edinburgh and London: William Blackwood and 
Sons, 1876.) 


UNDLR the above title Dr. Page has published two essays 
which are devoted to an exposition of the chief scientitic 
results, and a vindication of the economic value and im- 
portance, of geological research. The somewhat rhetorical 
style of these essays is sufficiently accounted for by the 
fact that they were originally prepared by their author as 
popular lectures for an Edinburgh audience—a disposition 
of them which was frustrated by his ill-health. Dr. Page 
has very effectively grouped, and eloquently sustained his 
several theses, while many of the chief points of his dis- 
courses are rendered more telling by admirably chosen 
illustrations from the immediate neighbourhood of the 
city in which the lectures were to have been delivered. In 
one or two instances, however, we notice that the author 
has not succeeded in avoiding the danger of making his 
generalisations of too sweeping a character—as for 
example when he informs us, without any qualification, 
that “men need not search for the veined marbles of the 
metamorphic rocks in tertiary beds, for metalliferous 
veins in secondary strata, nor for workable coal-seams in 
the Old Red Sandstone and Silurian systems,” 


The Law of Storms Considered Practically. By,W. H. 
Rosser. (London: Chas. Wilson, 1876.) 


WE have read this little book with very great pleasure, 
and can strongly recommend it to the navigator as giving 
briefly, but pleasantly and intelligently, an account of the 
history of the law of storms, down to the present time, 
inclusive of the various theories which have been pro- 
pounded. The book is also to be commended as evincing 
throughout a remarkable justness of criticism, of which 
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he criticism on Prof, Blasius’ recent book on storms may | of light with which to bridge over this gap. If the moon had 
ye cited as an illustration, and a close adherence to its onlya diameter of 2’, its intrinsic lustre would be 240 times greater 
ext, viz., storms practically considered. than it is, and the intensity would probably be such as would 

Bree, cause the observer involuntarily to avert his eyes when seen sud- 
denly, even in full twilight ; still, T do not thnk the meteor had 
much less light than such an object would have. The glare was 
of the colour, and closely resembled, a very vivid flash of light- 
ning, for which it was mistaken by many persons, 
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LETTERS TO THE EDITOR 








"The Editor does not hold himself responsible for opinions expresser 

by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. | 


Force 


In his valuable lecture on force at Glasgow, reported in 
NATURE, vol. xiv., p. 459, Prof. Tait did great service by 
insisting on the duty of precision and consistency in the use of 
this as of other scientific terms, and showed clearly how the word 
‘force’? may be used precisely and consistently. My reason for 
troubling you with this communication is that Iam unable to 
identify this use of the word with Newton’s, on the assumption 
that the English equivalent for Newton’s wis is ‘‘ force.” 

As the same difficulty has probably occurred to other readers 
of Nature, I should be glad if Prof. Tait would kindly tell us 
through your co.umns what are the equivalents in English for the 
phrases (1) vis, (2) és Zxsita, (3) vés zmepressa, each of which is 
used in Newton’s “ Principia.” 

In the phrase 7% @sita—if force is the English for 7/s—-is not 

meaning of the word “force” implied which is wider than and 
inclusive of the meaning of ws thressa ? bP. T. MAIN 


An Intra-Mercurial Planet 


Tie discussion as to the existence of a planet within the orbit 
of Mercury lads me to communicate an observation made many 
years ago, which I believe nothing but the existence of an un- 
known planct between us and the sun can explain. On Sunday, 
January 29, 1860, the sun rose in a fog in London, so that he could 
be steadily looked at as if through a dark glass. 





persons, including myself, clearly defined upon the lower half, 

according to my recollection, of the sun’s disc. It passed slowly 

across his face and made its egress at about half-past nine A.M. 

In apparent size it was equal to the representations I have seen 

of Mercury in transit. I’, A. RR. RUSSELL 
Pembroke Lodge, Richmond Park, September 30 





Brilliant Metcor 
THE brilliant meteor of September 24 was well seen in the 


neighlourhood of Ipswich, and as the observation of it was 


dificult in the absence of stars, the following notes may be use- 


ful. It was first seen at 6h. 31m. 155. L.M.T., and the train 


was visible as a luminous cloud until 6h. 47m. 3s. L.M.T. 


The course had a length of about 25°, which was described in 
By 
means of the train which it left behind, it was possible to fix the 


three seconds, and made an angle of 80° with the horizon. 


point of disappearance with considerable accuracy, namely : 
aoe 14° 6’; azimuth reckoned from south towards east, 
54° 10’, 
10° 56’, azimuth 53° 15’, 

For purposes of description the course may be divided into three 
portions, roughly equal. In the first portion the meteor had a 
uniform brightness somewhat greater than a first magnitude star, 

ut during the second portion it rapidly increased to many times 
the brightness of Venus, and almost suddenly diminished to its 
Ormer magnitude. Inthe third portion it again increased in 
brilliancy, considerably exceeding its former maximum, and was 
suddenly extinguished without bursting. This third portion only 
was marked by the train estimated about 6° long, with a scarcely 
perceptible breadth. ‘During the sixteen minutes that the train 
was visible it drifted about 12° northwards, losing gradually its 
definite outline. Direction of wind, south-south-west, 

The diameter of the disc was certainly not greater than 2’, 
pal form was pear-shaped, though not very prolonged, 
eaving the observer with the idea that the peculiarity of form 
was merely due to the persistence of the impression on the 
retina, It is very difficult to estimate its maximum brightness 
peiar as the heavens afford us no object with which to 
compare it, Ihave recently shown that Venus has only ,¢sth 
part of the light of the full moon, and there is no other standard 


Soon after 
eight o’cluck a perfectly round black object was seen by four 


At this time Saturn was visible, having an altitude of 


Joun I, PLUMMER 
Orwell Park Observatory, September 27 


The Age of Palzolithic Man 


In the extremely interesting communication on this subject 
which Mr, Skertchicy has made to NATuRR, vol. xiv. p. 448, 
there are one or two points on which I should like to say a few 
words. 

First, in approaching this subject and endeavouring to find 
out the whole truth let us in starting have nothing but the truth, 
A human bone, a fibula, was certainly found beneath glacial 
clay in the Victoria Cave at Settle, but so far wo iuplements 
have turned up from that ancient horizon. This is a simple 
inadvertence which does not in any way affect the strength of 
Mr. Skertchlcy’s position, hut I am anxious to correct it and as 
it were strangle it at the birth lest cuckoo-like it should shoulder 
kindred but legitimate statements out into the cold. 

Mr. Skertchley’s remarkable discovery consists in the finding 
of palvolithic implements bencath the great chalky boulder clay 
of Mr. Searles V. Wood, jun., which is the so-called East 
Anglian upper boulder clay, and this, as Mr Skertchley says, 
and as I believe Mr. Searles Wood holds, and with which I 
certainly agree, is probably as old as the Lancashire lower 
boulder clay or till. And this Lancashire till is undoubtedly of 
the saine ave as the till of Scotland, as all authorities admit, 
Moreover this till is generally admitted to be the product of the 
great ice-sheet of Scotland and the North of England, We are 
therefore landed at the conclusion that implements have been 
found in beds which are probably of earlier age than the Scottish 
ice-sheet, a conclusion in which I cannot but heartily concur. 
Mr. Skertchley does not state this directly, but I presume this is 
the legitimate inference to be drawn from his statements, and 
one which he would himself admit. 

There can be no doubt that this is very strong and corrobora- 
tive evidence of the general views so ably urged by my friend, 
Mr. James Geikie, that all palacolithic implements and the fauna 
associated with them are of inter-glacial age. It may seem 
captious after having been led to the battle by so able a general, 
and scala driven the enemy so far falready, to grumble at his 
stopping short in the pursuit, yet such is the object of my present 
remarks, And I would wish to point out that there are heights, 
or rather depths, which may yet be advantageously scaled to the 
further discomfiture of the foe. 

Mr, J. Geikie has not ventured to carry the age of the bulk of 
the palolithic beds further back than the time immediately suc- 
ceeding the great Scottish ice-sheet. He appears to regard the 
‘* great submergence’’ which followed this as the chief cause for 
the removal from certain areas of the remains of men and animals 
which peopled them in inter-glacial times. ‘ The palwolithic 
gravels of the south-east of England .. . are contemporaneous 
with those ancient valley-gravels of Scotland which overlie the 
till and boulder-clay, and which are themselves partially re- 
arranged and covered with marine deposits belonging to the time 
of the great submergence.” 1 Ve certainly once “ puts his hand 
to the (ice-) plough.” “No doubt, however, portions. . . espe- 
cially in the districts south of the Thames, may date back to the 
earlier warm periods of the glacial epoch, and thus be contem- 
poraneous with the fresh-water beds in the Scottish till ; while 
some may go back even to pre-glacial ages;” but he imme- 
diately ‘‘looks back” to the sea of the great submergence athe 
great destroyer of palolithic records. ‘‘ After the great ice- 
sheet shrank back and the till and boulder clay had been de- 
posited, a land-surface existed, rivers flowed down the valleys, and 
plants and animals clothed and peopled the country. In Scotland 
the fluviatile deposits belonging to that period have been subjected 
to great denudation, but in one place at least they have yielded 
animal remains, frogs and water-rats. But if the had 
never been submerged after the withdrawal of the ice from the 
low grounds, there 18 good reason to believe that the presence of 
the relics of palxolithic man and remains of the angmals with 


2 “The Great Ice Age,” pp. 482-9. 
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which he was associated would have occurred in the valley- 
gravels of Scotland, Ireland, and the northern and midland 
counties of England, just as in those of the south-east.” Mr. 
Geikie makes a similar statement in his preface :—“ A wide land- 
surface existed in the British area after the disappearance of the 
ice-sheet and before the period of great submergence ;” and he 
cites the discovery of the human fibula under glacial clay in the 
Victoria Cave in confirmation. 
he It has always seemed to me that in discarding the power of 
the ice-sheet for that of the ‘‘great submergence’ as an agent for 
the removal of all traces of an earlier fauna, Mr. Geikie, when 
attacking the tree of prejudice, has cast down his axe and taken 
up a whittle. Apart from the very doubtful extent and depth 
of the submergence, its destructive powers cannot for complete- 
ness be compared to that of the grinding of an ice-sheet. In a 
submergence, even if the beating of the surf destroyed all super- 
ficial deposits—a supposition which, if applied, a coast so abound- 
ing in land-locked and sheltered firths as Scotland partly sub- 
merged would present, is in the highest degree improbable—the 
rivers at least would carry down carcases into secure resting- 
places and entomb them in estuary mud, and it would be most 
unlikely that no such relics should be preserved when the land 
rose again. But, on the other hand, it is difficult to believe that 
any organic remains could escape the grinding of an ice-sheet 
if continued thrcugh a long period. 

In the Victoria,Cave, at any rate, the surroundings are such that 
nothing but an ice-sheet could have sealed up with glacial clay the 
remains discovered by the Committee. The valley lies close by, but 
is 900 fect deeper, and no advance of a mere valley glacier in the 
supposed later increase of glacial conditions could have brought 
the boulders to that height. The form and situation of the hill 
near the top of which the cave lies is such, that no small ice. 
field could have formed on it and brought this glacial dédr7s. 
The origin of the boulders, their position, the ice-scratches on 
the rocks hard by, all point to the time of greatest placiation 
when the whole district probably was covered in with ice and 
snow of great thickness. And the agent which closed the 
cavern and concealed the animals within it must have been the 
sime which swept the country clean of their remains all around 
jurther than the eye can reach. 

To sum up, the direct evidences as yct found to support, by 
actual infraposilion, the inter-glacial age of palsolithic man and 
of the fauna with which he is associated, are as follows :— 

I. Victoria Cave, Settle :—A Auman fibula under glacial till, 
and associated with /:dephas antiquus, Rhenoceros lebtorhinus, 
Hyxna, Iippopotamus, &c. ? 

2 At Wetzikon, Canton Zurich, a piece of lignite containing 
basket-work lying beneath glacial deposits, and associated with 
Llephas antiquus and Rhinoceros leptorhinus,* 

3. Near Brandon, Suffolk, eplements, with bones not yet 
determined, in brick-earth beneath the great chalky boulder- 
clay of East Anglia. 

There is nothing in any of these instances to support the 
notion that this particular fauna lived subsequently to the age of 
the Scottish ice-sheet and immediately prior to a great submer- 

ence. 
= The Settle till is undoubtedly of the age of the ice-sheet. 
The Wetzikon lignite lies upon a glacial till beneath a river 

ravel, and upon that are huge angular erratic blocks, “clearly 
indicating the presence of a great glacier posterior in date to the 
organic remains,” 3 

The Brandon implements are beneath the chalky boulder clay 
which Mr. Searles Wood, jun., believes to be the product of an 
ice-sheet, though partly deposited beneath the sea, a condition 
which is incompatible with the co-existence of a great submer- 

ence. 

. After, and in sole opposition to, such evidence, we can hardly 
contentedly take the existence of frog and water-rat as upholding 
the presence of palzolithic man and his congeners in times later 
thail the great ice-sheet of Scotland. The Arctic mammals are, 
of course, out of court and cannot be taken as evidence, for it is 
highly probable that they returned with the retreat of the ice; 
but, so far, we have no evidence that this was the case with the 
more tropical animals. 

My friend Mr, James Geikie wil], I am sure, take these sug- 


x “The Relation of Man to the Ice-sheet in the North of England,” 
NATURR, vol, ix., p. 14, 1873 ; also “ Settle Caves Exploration,” Brit. Assoc. 
Reports for 1874 and 1875. 

a Rotimeyer; Archiv fir Anthropologie, 1875; also Nature, vol. xiii. 


Pp i dan 
3 Lyell ; “Antiquity of Man,” p. 368. 


NATURE 


ey 


[ Oct. 5, 1876 


ewes eee 





mares ee 








gestions in the friendly spirit in which they are offered. My 
chief reason for bringing them forward is that we hear that a 
new edition of his valuable work is in preparation, and it will 
be a loss to geology if this matter be not fully discussed by one 
who is so well able tu handle the subject in all its bearings. ; 
Meanwhile, we are deeply indebted to him for progress already' 
made, and also to my friend Mr. Skertchley for this important! 
addition to the evidence and the perspicuous manner in which, 
he has brought it before us. R. H. Tippeman_! 





The Flame of Chloride of Sodium in a Common Coal, 
Fire 


_ SOME time'ago a correspondent of NATURE (vol. xiii. p. 287) : 
inquired for an explanation of the fact that while common salt: 
(chloride of sodium) colours the flame of an ordinary spirit-lamp 
yellow, the same substance thrown upon a common coal fire’ 
gives rise toa blue flame. In the next number (p. 306) Dr. + 
Schuster stated that the oriyin of the blue flame was still involved ‘ 
in mystery, and (if my memory is correct, for I have not the 
number at hand) that he and Prof. Schorlemmer had been en- 
gaged in an investigation of the same. 

Dr. Schuster’s letter shows that the question is not an unim- 
portant one; and as I have lately made a few cxperiments 
which seem to confirm an explanation which occurred to me at 
the time, I send a short description of them. 

The theory I put forwaid is that the blue flame noticed when 
salt is thrown upon a coal fire (uf bituminous coal) is possibly 
due to the presence of carbonic vaide (CO), produced by a series 

of reactions, through which the common salt is converted into, | 
first, sulphate, and then sulphide of sodium, as in the manufac- 
ture of crude carbonate of sodium (A/zch ash), all the reactions 
being simply carried out in one furnace instcad of two. 

Leblanc’s process consists in—1, Converting common salt into 
sulphate of sodium. 2. The ‘‘sa't cake” 1s then mixed with 
coal and limestone, placed in a furnace and heated strongly, 
during which process a 6/uc flame of carbouie vride is observed to 
play upon the surface. 

Now in the case we have under consideration, the only differ- 
ence is that the s.lt 1s first converted into sulphate by the oxi- 
datiun of the iron pyrites, from which no coal is free (and, in 
fact, it has been proposed to use such a process commercially, 
viz., by roasting common salt with iron pytites). 

At this stage, then, the reaction going on in the fire will be 
expressed by the cquation— 

4NaCl + 2FeS + O,, = 2Na,SO, + Fe,O,g + Cl,. 

Almost sirmultaneously with this, the carbon of the coal comes 

into play, reducing the sulphate of sodium to sulphide, thus— 
Na,SO, + C, — Na,S + 4CO (carbonic oxide). 

Of course were any substance present answering to the lime- 
stone used in practice, as may occur in the ash, we should have 
the full conversion to ‘‘ black ash,” viz. :— 
6Na,S + 8CaCQO, + Cy = 6Na,CO; + 6CaS + 2CaQ + 4CO, 
with a further evolution of carbonic oxide. 

I need not say that carbonic oxide burns with a violet blue 
flame perfectly indistinguishable fiom that produced by throwing 
salt into a Jsteminous coal fire. ‘This may be proved at once by 
experimenting with a fire of anthracite, which itself only gives 
the slight lambent blue flame of carbonic oxide. The presence 
of salt makes no difference whatever in the colour of this flame, 
and it is difficult indeed to determine whether the salt is ignited 
at all. The difference in the two cases is just this :-—-A common 
coal fire has usually a large, bright, or smoky flame. Salt 
thrown on it diminishes its size and brightness by robbing it ot 
free carbon or hydrocarbon—which gave it those qualities, and 
which is derived from the volatile matter—as in the reactions 
above set forth, the result being the procuction « f carbonic oxide. 
In the case of anthracite, however, the free carbon is absent ; 
but the carbonic oxide exists, and is equally apparent before and 
after the addition of salt, It is possible that the heat, instead of 
volatilising the sodium compounds and so giving the yellow 
flame, is expended in effecting the new chemical transformations. 

In the case of a spirit-lamp or of a Bunsen burner there 13 no 
supply of carbon, nor is there any iron pyrites to be converted 
into sulphuric acid, consequently the above complicated process 
cannot take place, and the flame only shows the sodium colora- 
tion. ; F ‘ 

The following laboratory experiments were made with a view 
to test the accuracy of these speculations :— 
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1. A little common salt was placed in a crucible, inclosed in 
a jacket, and exposed to the Bunsen flame. The fringe of flame 
appearing above the crucible was of course coloured most in- 
tensely yellow. : 

2. A similar arrangement was made, only that the crucible 
contained a mixture of common salt and powdered charcoal. 
Although the crucible was heated to a redness, the flame had lost 
most notably its intense yellow colour and occasionally a slight 
blue tinge appeared around the edge. This last I do not lay 
much stress on, as it might be merely due to the Bunsen flame ; 
but the diminution of the sodium colour could not be overlooked. 

3. The crucible was now filled with a mixture of salt and 
powdered charcoal, together with a very little of sulphide of iron 
(in fact, the substance used for the preparation of sulphuretted 
hydrogen), and exposed over the Bunsen burner as hefore. In 
this case the sodium coloration almost completely disappeared, 
while the blue flame became very distinct indeed. 

No difference could be observed, whether the air was turned 
on or off the burner, in these experiments. 

When the above mixtures were exposed on platinum wire in 
the naked flame, they only gave the sodium colour. This is 
doubtless to be ascribed to the stronger heat volatilising some of 
the sodium salt before it had time to enter into the necessary 
changes. This is the more likely, because mixtures made with 
just the slightest trace of salt gave the yellow colour in the 
naked flame, while the mixtures used in the crucible as de- 
scribed, and which gave the blue colour, contained ,fully 50 per 
cent. of salt. 

Dr. Schuster, in the note already mentioned, refers to a paper 
by Dr. Gladstone (72il. Afag., 1862, vol. xxiv., p. 417), on the 
similar behaviour of certain metallic chlorides m imparting a 
blue or violet colour to flames of various kinds. I find that in 
this paper the violet colour given by the chlorides of potassium, 
sodium, and barium, in the flame of red-hot coals 1s noticed, 
Dr. Gladstone remarks, however, that ‘fa doubt must rest on 
such observations made with a common coal fire, as it is quite 
conceivable that these chlorides may give up their chlorine to 
the alkalies or earths of the ash, 

It struck me that it would have some bearing on the matter, 
to ascertain if other salts of sodium eahibit the same phenome- 
non. On frial I find that there jis no difference. 

A little pure sulphate or carbonate of sodium thrown ona 
coal fire produces exactly the same blue flame as common salt, 
both with ordinary coal and with anthracite. These salts, in 
the flame of the Bunsen or the spitit-lamp, give the strong 
yellow flame of sodium at once. It is clear that their behaviour 
on hot coals is explainable in exactly the same way as that of 
common salt, viz., by the production of carbonic oxide. It is 
inferable, therefore, that the blue flame of common salt is not 
to be ascribed solely to some property inherent in chlorides alone ; 
and the solution I have proposed seems the more plausible, 

A. correspondent in NATURE suggested the probable formation 
by a reaction between common salt and coffer fyrites in the coal, 
of chloride of copper, and that the last would give the blue 
flame. However, it is iron pyrites, and not copper pyrites, that 
occurs in coal ; and, moreover, the flame of copper chloride is 
bluish green, and not blue. EDWARD T. HARDMAN, 

Kilkenny Her Majesty’s Geological Survey 
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THE INTRA-MERCURIAL PLANET QUESTION.—Not- 
withstanding the suspicious aspect of the spot remarked 
Upon the sun’s disk by Weber at Peckeloh, on the after- 
hoon of April 4, 1876, as it is described by him in his 
letters to Profs, Heis and Wolf, it would appear that it 
must be relegated to that class of ordinary solar spots 
which are better defined than in the majority of cases, 
and continue visible but a short time. A letter has been 
addressed to the Abbé Moigno by Sejior Ventosa, of the 
Observatory at Madrid, containing a very definite obser- 
vation of a spot on that day which was evidently the one 
noticed at Peckeloh. A similar letter to Prof, Peters is 
Published in sé, Vach., No, 2106, 

It is not, perhaps, generally known in the astronomical 
world that the systematic observation of the sun’s disk 
lao one of the routine subjects to which attention is 

irected at the Madrid Observatory, The observations 
are made daily with the large Merz- Equatoreal, projecting 
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the image of the sun upon a screen so as to present one 


of considerable diameter. The heliographic positions of 
the spots are determined on the method adopted by the 
late Mr. Carrington on the image projected by the finder, 
which is provided with a suitable reticule, and, whenever 
possible, their distances from the limb are measured 
directly with the large telescope. The drawings are 
made by hand. 

After noon on April 3 the sun was without spot, a group 
of facula only being visible very near the S.W.Imb, But on 
the morning of April 4 there was a small spot, a simple 
nucleus without penumbra, of an apparently elliptical 
figure, with a small fa¢w/a on the N.W. side (puro nucleo 
sin penumbra, de figura eliptica aparentemente, y con une 
facula pequena por el lado N.O.); this was very well ob- 
served. Cirrus was scattcred over parts of the sky, but 
the images were well defined. The observations gave the 
following results :— 

April 3 at 22h. 9m. 54s. M.T., at Madrid, angle of posi- 
tion of the spot, 76° 43’, distance from the centre of the 
disc 818"'9, the sun’s semi-diameter being taken at 960" 9. 
At 22h. 24m. direct measure of the distance of the spot 
from the sun’s limb gave 147%, consequently 814” for the 
distance from the centre. The dimensions of the spot 
were 4” X 2”, 

April 5, after noon, the sun was again without spot ; the 
most remarkable object was a bright facu/a very near the 
N.E. limb. It will be seen that the first Madrid observa- 
tion was made 5h. 7m. previous to that at Peckeloh. 

The opinion cxpressed by M. Leverrier before recciving 
the Madrid observation, that certain problematical solar- 
spot observations upon record might accord with a revo- 
lution of an intra-mercurial planet in about twenty-cight 
days, in which case an inferior conjunction might fall on 
the 2nd or 3rd of the present month, has been construed 
into a definite prediction of a transit of the so-called 
Vulcan, on one of those days, a prediction which M. 
Leverrier distinctly repudiates, though it bas been widely 
circulated by the daily press in and out of France. ‘The 
rejection of the observation of April 4 in the present year 
leaves us in doubt again as to what period will correspond 
to the most reliable data, assuming the cxistence of an 
inter-mercurial planet. 

Mr. Wray’s observations about midsummer, 1847, and 
others of hardly less authority, require explanation. It 
is impossible to repudiate them, but whether referable to 
the passage of planctary or cometary bodies, must remain 
for future decision. 


THE VARIABLE STAR, ALGOL.—The following are 
Greenwich times of visible geocentric minima of Algol 
to the end of the year, calculated from the elements in 
Prof. Schénfeld’s latest catalogue of variable stars :— 


h. m. h, m. 
Oct. 20 16 42 Dec. 2 16 55 
23 13 21 5 13 44 
26 10 20 8 10 33 
29 7 8 II 7 22 
Nov. 12 15 13 22 18 38 
15 IZ 2 25 15 20 
18 8 51 28 12 15 

21 5 40 


THE MINOR PLANETS.—It appears by a telegram from 
Vienna in the Paris Bulletin International, of September 
23, that H[err Palisa, of the Observatory at Pola, has re- 
covercd No. 66 of the group of small planets—-Maia-- 
detected by Mr. Tuttle, at Cambridge, U.5., though at 
some distance from the position given in the Berliner 
Fahrbuch for 1878. 

The following names are proposed for recent dis- 
coveries :—_No. 165, discovered August 9, 1876, Loreley ; 
No. 166, August 15, Rhodope; No. 167, August 28, 
Urda, Nos. 168 and 169 are announced ;{the former was 
detected by Prof. Watson on September 27, an@ the latter 
by M. Prosper Henry on the following night near the 
same position. Both are eleventh magnitudes, 
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THE RADIOMETER IN A BALLOON 


"THE Count Elemer Bathyani made a private ascent in 

the Zrzcolore balloon on Monday, August 28, with 
Duruof as an aéronaut. The balloon started from La 
Villette Gasworks at 11.50 in the morning, and descended 
at Chevru, near Coulomiers, about forty miles from Paris, 
at 2 o'clock, after having run little short of a hundred 
miles. The aerial craft had been overtaken by a series of 
winds in different directions. The culmination of the 
ascent was 2,500 metres. 

The objects of Count Bathyani were to rotate the radio- 
meter at different altitudes, so as to illustrate the augmen- 
tation of the luminosity of the sun, and to condense the 
vapour of clouds with an ether evaporator, in order to col- 
lect moleculz suspended in the air, and ascertain whether 
vapour was mixed with a certain quantity of ammoniac, 
nitrous or nitric compounds, or ozone. The last opera- 
tion could not be executed, because the balloon did 
not meet a true cloud, having passed in the superior zone 
through lacunz, between the several cumuli, But the 
radiometer experiments were successful, and we are 
enabled to give a correct table of the results obtained. 
The radiometer was blue-red, constructed by Gaiffe. 

In the Shade.—OQn the ground (at La Villette), 35 revo- 
lutions per minute, with a pressure of 750 mm., sky half 
covered by disconnected cumuli, temperature, 26° C., at an 
altitude of 1,750 meters. 

In the Zvicolore floating between cumuli at a distance of 
1,500 metres from the earth, sixty-four rotations per 
minute—temperature, 15°. 

In the Sun—Time 11th. 50m. Temperature 18°, alti- 
tude 700 metres, sun shining through a layer of clouds fifty- 
four rotations per minute. Time th. Jom. Altitude 2,300 
metres, temperature 13°. Sun shining; it is impossible 
to measure the number of revolutions, which are as great, 
if not greater, than with an ordinary white-black radio- 
meter exposed to a radiant sun at the surface of the earth. 

M. Gaitfe is constructing another differential radiometer 
to rotate under similar circumstances. One of the faces 
is to be white, and the other white with a black spot in 
the centre. The evaporator was working with ordinary 
vinic ether, but with methylic the condensation will be a 
great deal more powerful. The water in suspension will 
be precipitated under the form of ice; the refrigeration 
of condenser being then 20° C. below zero, all the dust 
floating in the air in the vicinity of condenser will be de- 
posited with the ice. The ice 1s to be collected and ulti- 
mately analysed micrographically as well as chemically. 

The difficulty is to prepare a vessel for holding the 
methylic ether, as the pressure is enormous even at ordi- 
nary temperature. But I was told at Auteuil frigorific 
works it can be obtained and filled ready for use very 
easily at a comparatively small expense. 

W. DE FONVIELLE 
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THE RECENT TORNADO 


[* is evident from a correspondence in the Zimes of 

Friday, Saturday, and Monday Jast that a tornado of 
almost unexampled intensity and destructiveness swept 
over the Isle of Wight and Hampshire on the morning of 
Thursday, September 28. The storm, which appears to 
have come from a southerly direction, struck West 
Cowgs about seven in the morning, thence crossed the 
Solent in a north-easterly direction, and, striking the 
opposite coast, near the entrance of Southampton Water, 
passed up Hampshire between Titchficld and Portsmouth 
at least as far as Meonstoke, which is about sixtcen miles 
to the north-east of Cowes, 

Its appearance on approaching is described as that of 
an immense black cloud sweeping along the ground and 
giving out a low moaning sound which it was awful to 
hear. A L cpagiane in a small yacht, which fortunately 
was out of the course of the tornado, suddenly heard 
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sounds very much resembling the noise caused by 
the escape of steam when at its highest pressure, 
and at the same tim’ the whole sky became clouded 
with articles of all forms and sizes which were carried 
through the air to a height of about 300 feet and 
parallel with the shore. The Globe hotel was blown 
down, and several houses lost their roofs, fronts, or 
chimneys; a pier belonging to Dr. Kernock was wholly 
demolished, and many of the watermen’s boats were sunk, 
being filled with bricks which had been blown through 
the air. It is stated that some bricks fell on board Lord 
Wilton’s steam yacht, the /’a/a¢:2e, which was moored half 
a mile from the shore. At Cowes alone the damage done, the 
work of only one short minute or two is estimated at from 
10,000/, to 12,000/. The destructive character of the 
tornado was maintained in its course through Hampshire, 
where turnips and other crops werc literally dragged out 
of the ground, fine oak trees uprooted, farms and home- 
steads damaged, a barn being bodily lifted up, and in- 
stantly converted into a heap of ruins, and life lost. It 
made a clean sweep through a thick copse, clearing a 
path for itself 100 feet in width, along which the trees and 
underwood were all uprooted, as if men had grubbed up 
everything. In some cases it is said that the corners of 
ricks and cottages were cut off as if with a kni‘e, and that 
iron pig-troughs were carried a distance of 300 to 400 
yards, and gates lifted from their hinges and thrown into 
the adjacent fields. 

Since the mode and suddenness of its approach, its 
brief continuance, and its terrible destructiveness, all 
show that in investizating this storm, it is a true tornado 
we are dealing with, we hope that, whilst the occurrences 
are fresh in the minds of those who witnessed them, some 
one will take the trouble to make a careful collection of 
the facts. As yet, little of the meteorology of this tempest 
is before us; what is requ'red for its investigation is to 
know along different points of its track the time it began 
and ended, the changes in the direction of the wind, tem- 
perature, and state ot the sky, and the aqueous prccipita- 
tion accompanying it; the damage done, the objects 
whirled aloft, and the direction and course taken by them 
in their flight through the air. A careful investigation of 
the facts of this tornado would form a valuable contribu- 
tion to meteorology at the present time, inasmuch as 
it would probably enable us to say whether tornadoes and 
other whirlwinds are to be regarded as typical, as is 
sometimes alleged of the cyclone of tropical regions and 
of the ordinary storms which swecp over these islands, 

The services of a sufficient staff of observers are more 
urgently required to record non-instrumental observations 
of wind, rain, hail, cloud, &c., from which the broad 
featuies of wind storms, hail-storms, and thunder-storms 
could be adequately described, and some knowledge 
arrived at as to the way in which the rainfall is propa- 
gated from parish to parish. If such organisations were 
set on foot over different portions of the British Isles, we 
should soon be ina position to attack several of the more 
important practical problems of meteorology, and to issue 
weather-warnings in the interests of agriculture and hor- 
ticulture as began to be issued in France some months 
ago. 

S Stari seem to have been wandering widely recently. 
Ten days before the tornado above referred to, a storm of 
unusual violence visited the American coast, and the 
Paris Zemps reccived on Saturday evening a telegram 
from the Puy-de-Déme Observatory stating that a terrific 
hurricane had been blowing since the morning. It was 
impossible for the observers to walk outside the house 
without being blown down. The velocity of wind could 
not be registered by anemometer. The sky was clear, 
but clouds were covering the surface of the earth anc 
clinging to the different mountains. On the following 
night and day the weather was boisterous and rainy a! 
Paris, 
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THE PUY-DE-DOME OBSERVATORY 


WE have already given some information concerning 

this important meteorological observatory, and to- 
day we present three illustrations showing its site and 
construction. 

The site of this observatory is 1,465 metres above the 
level of the sea and about 1,000 metres above the level of 
Rabanesse, the meteorological station connected with it 
and situated in the gardens of the Clermont Faculty of 
Sciences. The Puy-de-Déme was in ancient times sup- 
posed to have been the scene of so-called Druidical sacrt- 
fices, and was certainly the scat of a Roman temple, 
probably of Mercury. In excavating the mountain for 
the foundation of the observatory the extensive ruins of this 
temple were again brought to light. A number of medals, 
statues, and other objects have already been found and 
collected in a special museum. But it is intended to 
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replace them in a repository which is to be built on the 
very top of the mountain. 

It was on September I9, 1648, that Perrier, the then 
resident of the Cour des Aides, verified on the top of the 
Puy-de-Dome the great law of the diminution of pressure 
discovered by his brother-in-law, Pascal. Descartes 
says somewhere that he had Suggested the experiment to 
Pascal. The illustrious philosopher was then an exile at 
Stockholm, where he died a few years afterwards, He 
was keeping up correspondence through Father Mersenne 
with a number of French savants, and especially with 
Perrier, Comparative observations for obtaining the 
height of the mercury were carried on during the years 
1649, 1650, and 1651 at Clermont, at the Couvent des 
Minimes at Stockholm in the palace of the queen by 
Descartes, and after his demise by one of his friends, 
and at Paris by an observer whose name has not been 

preserved. 





big 1—View of the Ruins of the Roman Temple beside the Puy-de-Dodme Observatory. 


The idea of building an observatory on the Puy-de 
Déme was originated by M. Alluard, the present director, 
about fifteen years ago. It was supported first by M. 
Duruy, the Minister of Public Instruction, under the 
Empire. M. Faye, then on a tour in the capacity of 
general inspector, approved it, and reported favourably. 

€ astronomer paid more than one visit to the Puy- 
de-Déme to ascertam the practicability of the proposal, 
which was supported also by M. Leverrier. 

Up to the present moment the Government have paid 
only the expenses for the instruments, the whole of the 
costs of bu ding having been supported by the Depart- 


ment and cit 
to 10, . y of Clermont. ‘The expenses have amounted 


ten ie distance from Clermont to the Puy-de-Déme is about 


Ometree six of which can be done in a cart. 
made 

avcpartiment, and with very li 

the old via Romana had capes 


at the expense of the 
difficulty ; the track of 
be followed., 


Commandant Perrier, Director of the French Ord- 
nance Survey, has established a barracks close to the 
observatory for determining, by electricity, the latitude of 
the Puy-de-Déme. He will continue his work as long as the 
state of weather permits. For such observations the Puy- 
de-D6me is connected telegraphically with Mount Souris. 

e observatory, as we have already intimated, was 
inaugurated on August 22, during the meeting of the 
French Association at Clermont. E:ght hundred persons 
made a pilgrimage to the top of the Puy-de-Déme, to be 
present at the opening, and in spite of the unfavourable 
state of the weather, the ceremony was successful. Under 
an enormous tent a collation was provided for the visitors, 
and after the repast, a pleasant congratulatory 
speeches were made. M. Bardoux, president of the 

eneral Council, in speaking eloquently of Pascal, whose 

name is intimately associated with the Puy-de-Déme, 

announced that the Government intended to erect a4 

bronze statue to the great philosopher, in Clermont. Dr. 
AA2 


floor are apartments for the director, and several rooms ano 
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Janssen spoke in the name of the Meteorological Societ 

of France, described the celebrated experiment whic 

Pascal made on the mountain and the barometer which 
he used, and showed what science owes to the observa- 
tions made with this precious instrument. He at the 
same time announced that the Meteorological Society 
had awarded to M. Alluard a first silver medal. Many 
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other sgt sa speeches were made, in all of which reve- 
rential reference was made to the immortal Pascal. 

The observatory consists of two distinct parts—the 
house of the keeper and the meteorological building. 
The former comprises, first, the telegraph office, from 
which messages are sent to the station on the plain, and 
alongside of which are apartments for the keeper, who has 


Fic. #.—Puy-de-Déme Observatory on the Day of its Inauguration, August 22, 1876. 


been chosen by M. Alluard from the navy. On the first 


reserved for savants who may wish to sojourn on the 
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Fig. 3.—Plan of the Puy-de-Déme Observatory. 


summit of phe peak to carry on observations. The body 
of this g communicates with the meteorological 
building by a subterranean tunnel. The latter building 


comprises an underground floor built above a vault, and 
r upper story which is on a level with the summit 
of the peak. 

Traversing the tunnel from the house of the keeper, 
we reach the lower part of the meteorological building ; 
this is a vault into which the light of day does not pene- 
trate. It is intended for the magnetic chamber, and will 
be kept dry by a thorough ventilation, the walls being 
covered with cement. The first floor above this, is also 
underground, but is provided with two holes, by which 
the light enters. It constitutes a circular chamber, sur- 
rounded by a corridor, for the purpose of enveloping it 
in a layer of insulating air. Here will be placed the 
apparatus, the regular working of which requires a con- 
stant temperature, and among which we may mention 
Redier’s registering barometer. The upper story, as we 
have said, is level with the ground, and forms a beautiful 
building, provided with four windows, adjusted to the 
four points of the compass, It communicates with a 
sinall external louvered cage, containing the various 
classes of thermometers. Inside are the following instru- 
ments :—(1) M. Hervé Mangon’s anemograph, communi- 
cating by electric wires with the Robinson anemometer, 
placed on the top of the fixed mast on the upper part of 
the tower ; (2) Mangon’s register or pluviometer ; (3) M. 
Hasler’s thermohygrograph ; (4) Fortin’s and Tonnelet- 
Renou’s barometers ; (5) regulating clock ; (6) astrono- 
mical telescope. This portion of the building 1s furnished 
with tables placed between each window. 

Independently of the observations recorded by the 
registering apparatus, the keeper makes observations 
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is the more quickly it diffuses away from an open cylinder. The 
cylinders he orreyes were nine inches hong aad o’9 inches 
interior diameter ; they were placed in a horizontal position, and 
the gas under eccsinatirs was allowed to diffuse outwards through 
a narrow tube directed either upwards or downwards accord- 
ing as the gas was heavier or lighter than air. It was therefore 


every three hours, transmitting them by telegraph to the 
station on the plain. These observations on the summit 
and those on the plain are compared conjointly with the 
message which arrives at midday from the Paris Observa- 
tory. On these are based the meteorological bulletin of 
the department. 

Phe sation on the plain at Rabanesse is installed in a 
house provided with a quadrangular tower of 15 metres 
in height. It is provided with a large shelter for the 
thermometers, and M. Alluard has had a fine photo- 
graphic studio constructed, in which he intends to or- 
ganise a regular service for photographing clouds, Other 
mngenious and beautiful arrangements have been made 
here, and the entire establishment, on mountain and 
plain, is one of the most complete in existence, and may 
oe expected to furnish much valuable meteorological 


data, 
For the illustrations we are indebted to our French 


contemporary, La Nature, 
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by the aid of a simple cylinder that he was led to believe, as he 
states in this his fist paper, ‘‘that the diffusiveness of pases is 
inversely as some function of their density, apparently the square 
root of their density.” He subsequently found that so great is 
the tendency of gases to diffuse into one another, that this mix- 
ture or inter-diffusion will take place through apertures of insen- 
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ON THE APPARATUS EMPLOYED BY THE 
LATE MR. GRAHAM, FARS, IN HIS 
RESEARCHES } 


M® GRAILIAM will probably be best remembered as a 
chemist, although the most important of his researches 
where ether purely physical, or were devoted to the clucidation 
of questions which occupy an intermediate position between 
physics and chemistry. It is specially interesting, therefore, to 
observe what was the nature of the apparatus he employed in 
obtaining results of such importance as those 

kf" with which his name is associated. 
bt From the fact that the instruments on the 
table are those with which he arrived at all his 
more important conclusions, it will at once be 
evident that the appliances he used were both 
few and simple. Before I proceed to describe 
them, I should, as the time at my disposal is 
veiy limited, briefly state that Graham’s labours 
were mainly devoted to ascertaining the nature 
of molecular movement in cases in which he 
was satisfied that no mass movement could take 
place, and, as Dr. Angus Smith has pointed 
out, while Dalton showed the relative weights 
of the combining quantities, Graham showed 
the relative magnitude of groups into which 
they resolve themselves. It is interesting to 
note that, as Prof. J. P. Cooke has observed, 
while Faraday was so successfully developing 
the principles of electrical action, Graham, 
with equal success, was investigating the laws 
of molecular motion, Each followed with 
wonderful constancy, as well as skill, a single 
line of study from first to last, and to this con- 
centration of power their great discoveries are 


largely due, 
Fic. 2 he Royal Society’s Catalogue of papers 
* shows that his earliest paper was on the 
absorption of gases by liquids. It was published in 1826 
m Thon son's ‘* Annals Philosophy”; in it he considers 
that gases owe their absorption in liquids to their capa- 
bility of being liquefied, and therefore that solutions of gases 
im hquids are mixtures of a more volatile with a less volatile 
hquid. He concludes the paper by saying, that ‘* All that is 
lasisted on in the foregoing sketch is, that when gases appear to 
be absorbed by liquids they are simply reduced to that liquid in- 
elastic form which otherwise, by cold or pressure, they might be 
made to assume, and their detention in the absorbing liquid is 
owing to that mutual affinity between liquids which is so com- 
mon.” It was a theoretical paper only, and no apparatus was 
Sven described ; I have quoted it merely because, in his last paper 
= Phil, Trans., more then thirty years afterwards, he speaks 
th  tiquefaction of gas in colloids in much the same terme, 
paper 529, the Quarterly Faurnal of Science*® contains his first 
ci diffusion cf gases ; he found that the lighter a gas 
Loan Caliceton, Gonaniler, Roberts, F.R S., Chemist of the Mint, at the 
* Quart. Journ Sci., ii, »Ba9, p. 74, 
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sible magnitude. And in his paper in 1834,* he treats in detail 
of diffusion through porous septa, his object heing ‘‘ to estab- 
lish with numerical exactness the following law of diffusion 
of gases :—The diffusion or spontaneous intermixture of two 
gases in contact is effected by an interchange in position of 
indefinitely minyte volumes of the gases, which volumes are not 
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ecessaril equal magnitude, being, in the case of each gas, 
inverse! ype to the ee of the density of that 
gas.” He started from the well-known experiment of Diber- 
ciner, who found, in 1825, that hydrogen kept in a glass 
receiver standing over water, escaped by through the 
figsure into the surrounding air, the water in the receiver rising 


3 Edis, Roy. Soc. Tyans., xil., 1834, p, 2792. 
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to the height of about 24 inches above the outer level. In 
repeating Déobereiner’s experiments and varying the circum. 
stances, Mr. Graham discovered that hydrogen never escaped 
outwards by the fissure without a certain portion of air pene- 
trating inwards, but with this essential difference, for every 
volume of air which penetrated into the vessel 3°8 volumes of 
hydrogen escaped. 

The a tus consisted of a graduated glass tube nearly an 
inch in diameter, having one end closed by a porous diaphragm 
of plaster of Paris. his tube was filled with the gas to be 
examined, and the rise of the mercury indicated the rate at 
which the interchange of gas and external air took place. He 
also interposed a bulb two or three inches in diameter between 
the diaphragm and the graduated tube with a view of increasing 
the capacity of the instrument, and of avoiding the interference 
of vapour. In this paper he traced the relation which diffusion 
bears to the mechanism of respiration, but time will not permit 
me to consider this question. 

These early results were repeated and greatly extended in a 
paper ‘‘ On the Molecular Mobility of Gases,”’1 but in the ex- 
periments there described, thin plates of compressed graphite 
were principally used. The Pipe is chiefly remarkable for the 
clear enunciation of the fact that diffusion is a molecular, and 
not a #ass movement, for Mr. Graham observes: ‘* Fhe pores 
of artificial graphite appear to be so minute that gas in mass 
cannot penetrate the plate at all. It seems that molectles only 
can pass, and they may be supposed to pass wholly unimpeded 
by friction, for the smallest pores that can be imagined to exist 
in graphite must be tunnels in magnitude to the ultimate atoms 
of a gaseous body. The sole motive agency appears to be that 
intestine movement of molecules which is now generally recog- 
nised as an essential property of the gaseous condition of matter. 

** According to the physical hypothesis now gencrally received, 
a gas is represented as consisting of solid and perfectly elastic 
spherical particles or atoms, which move in all directions and 
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are animated with different degrees of velocity in different 

ases.” . . . If the vessel containing the gas ‘‘ be porous like a 

iffusiometer, then gas is projected through the open channels 
by the atomic motion described, and escapes. Simultaneously, 
the external air is carried inward in the same manner, and takes 
the place of the gas which leaves the vessel. To this atomic or 
molecular movement is due the elastic force, with the power to 
resist compression possessed by gases.” 

In order to demonstrate the diffusion of gases it is necessary 
to exaggerate the conditions of Mr. Graham’s experiments. In- 
stead of employing a tube closed with a disc of plaster of Paris, 
it is better to fix a glass tube into a battery cell and to euHey it 
as the septum through which the gas is diffused. The followin 
experiment was also shown :—A porous battery cell was attache 
to the short tube of a wash-bottle, both tubes being previously 
turned upwards ; when a jar of hydrogen was placed over the 
battery cell, the gas diffused through the cell, and the change of 
pregsure caused the water to issue like a fountain several feet 
= height. I believe this arrangement was devised by Prof. 

oxam. 

Now I must ask you to follow me a step further. In 1846 
Mr. Graham read a paper before the Roya Society ‘*On the 
Motion offenses.” e showed that the ¢fssion of gases eons 
a minute holéan a platinum plug left no doubt of the truth of a 

al law that different gases pass through minute apertures in 

es which are as the square roots of their respective specific 
erate or with velocities which are inversely as the square 
roots. bed specific gravities ; or in other words, he experimen- 

. tally mechanical jaw that the velocity with which a 


= Phil Trans., 1863. 


gas rushes into a vacuum through such an aperture, is the same 
as that which a heavy body would acquire in falling from the 
height of an atmosphere, composed of the gas in question, of 
uniform density throughout. The relative rates of efusion and 
diffusion are alike, but Mr. Graham is careful to observe that 
the phenomena are essentially different in their nature. The 
former affects masses of gas, the latter (diffusion) only affects 
molecules. 

The apparatus Mr. Graham employed consisted of two glass 
jars ; the one containing the gas to be examined was placed ina 
pneumatic‘trough, and the other stood on the plate of an air- 
pump. They were in connection, a series of tubes containing 
the usual reagents for purifying and drying the gas being inter- 
posed between them. The jar on the air-pump was exhausted, 
and the gas entered it through a minute orifice in a platinum 
son the rate of passage being observed by the aid of a mercurial 
column. 

Three years later Mr. Graham published a papsr giving the 
results of an investigation on what he considered to be a funda- 
mental property of the gaseous form of matter, which he termed 
transpiration. He employed capillary tubes, and found that 
effusion and transpiration differed widely ;1 “for if the length of 
the tube is progressively increased, and the passage for all gases 
becomes greatly slower, the velocities of the different gases are 
found to diverge rapidly from their effusion rates.” The veloci- 
ties at last, however, attain a particular ratio with a given length 
of tube and resistance, and preserve the same relation to each 
other for greater lengths and resistances, the most simple result 
probably being that of hydrogen, which has exactly double the 
transpiration rate of nitrogen, the relation of these gases as to 
density being as 1:14. 


ae 











Tiffusion E ffusion Transpiration aoe, Ae Saek 

Velocities. Velocities. Velocities. Cuclchouc. 
Hydrogen ... 3°83 3°613 2 066 4°73 
Oxygen © 9487 0’950 © 903 2'2°4 
Nitrogen 1°0143 1°01 64 I 030 0'870 
Carbonic acid 0812 o’bar I 237 1r'81g 
Carbonic oxide 1'O149 1°0123 1°034 © gb8 
Marsh gas oe 1'344 1°322 1639 1 869 
Air use one r‘o 10 1‘o 1‘o 


About 9600 c.c |78°3 cc. of airj62°9 c.c. of airl16°9 c.c. of air 

of air pass per|pass per minute pass per minute|pass per minute 
minute through a cer-|through a glass} through one 

through 1 sq. |tain smallaper-|tube 6°6 metres square metre of 


metre of stucco|ture in a brass| long and caoutchouc 
2°5 mm. thick plate. 0°55 mm in |jo‘ozmm. thick. 
! lamicter. 














——- seer 


Note.—It is impossible to make the four columns strictly comparable on 
account of the difference of the cunditions under which the experimeuts 
were made, 

Thus, in what are very nearly Mr. Graham’s own words, a 
gas may pass into a vacuum in three different modes ; that is, by 
effusion, transpiration, or diffusion, and 1 hope you will bear 
with me while I recapitulate them. 

1. The gas may enter the vacuum by effusion, that is, by 
passing through a minute aperture in a thin plate, such as a 
puncture in platinum-foil made by a fine steel point. The rela- 
tive times of the effusion of gases in mass are similar to those 
of the molecular diffusion, but a gas is usually carried by the 
former kind of impulse with a velocity many thousand times as 
great as is demonstrable by the latter. 

2. If the aperture of efflux becomes a tube, the effusion rates 
are disturbed. The rates of flow of different gases, however, 
assume again a constant ratio to each other when the capillary 
tube is so elongated that the length exceeds the diameter by at 
least 4,000 times. The transpiration rates appear to be inde- 

endent of the material of the capillary ; they are not governed 

specific | abd Fea are indeed singularly unlike the rates of 
ion e ratios appear to be in direct relation with no 
other known property of the same gases, and they form a class 
of phenomena remarkably isolated from all that is at present 
known of gases. ; 

For instance it will be seen by the table already given that 
the rate of carbonic acid which is low for effusion and diffusion, 
becomes comparatively rapid when the gas passes by transpira- 





tion. 
3. A plate of compressed graphite, although it appears 
t Phil. Trans., 1849, Pe 349- 
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to be practically impermeable to gas by either of the two modes 
of passage just described, is readily penetrated by the agency of 
the molecular or diffusive movement. The times of passage 
through a graphite plate into a vacuum have no relation to the 
capillary transpiration times of the gases, but they show a close 
relation to the square roots of the densities of the respective 
gases, and agree with the theoretical times of difuston usually 
ascribed to the same gases. se, Bids 

These latter results were obtained by the graphite diffusio- 
meter of which a sketch is given (Fig. 1). It stood over mercury, 
and was raised or lowered by an arrangement introduced by 
Prof. Bunsen. ; 

Mr. Graham subsequently employed the barometrical diffusio- 
meter shown in Fig. 2. It consists of a tube in which a Torri- 
cellian vacuum could be produced. The upper end was closed 
by the porous septum, and a slow stream of the gas under exa- 
mination was allowed to pass over the plate through the india- 
rubber hood by which it was covered. ; 

I might mention that the very exact and illustrious experi- 
menter, Prof, Bunsen, was led to doubt the accuracy of Graham’s 
law of the diffusion of gases, but he employed plugs of plaster 
of Paris which impaired the results by introducing the pheno- 
menon of transpiration; and probably also as Mr. Graham 
observed to me, by an actual retention of hydrogen in the pores 
of the plaster It is interesting from our pvint of view, because 
it shows that the simple apparatus employed by Mr. Graham 
really gave the only trustworthy results. 

The results of the later experiments led him to prove that 
mixed gases might be separated from each other by diffusion. 
Stems of tubacco-pipes were employed, arranged inside a glass 
tube, which could be rendered vacuous, the mixed gases being 
passed through the tobacco-pipe. For example, when this ex- 


plosive mixture of 66 per cent. of hydrogen, and 33 per cent. of 


oxygen is passed through this tube (Fig. 3) a mixture is obtained 


containing only 9°3 per cent. hydrogen, and is therefore non- 
With air it was found possible to concentrate the 


explosive, 
oxygen by 3°5 per cent. 


With the apparatus now before us (lig. 4) Mr. Graham subse- 


quently worked on liquid transpiration in relation to chemical 


composition. He started from the discovery of M. Poiseuille, that 


a, definite hydrate of one equivalent of alcohol with six equivalents 
of water is more retarded than alcohol, containing cither a greater 
or a smaller proportion of water. The rate of transpiration de- 
pending upon chemical composition and affording an indication 
of it, it thus appeared probable that a new physical property might 
become available for the determination of the chemical constitu- 
tion of substances, and the experiments appeared to establish 


“the existence of a relation between the transpirability of liquids 


and their chemical composition. Jt is a relation analogous in 
character to that subsisting between the boiling point and com- 
position so well defined by IIermann Kopp.” } 


into which a condensing syringe is screwed. This plate also had 


a tube screwed into it, and into the tube the glass bulb with a long 
The fluid under examination was 
placed in the bulb, which communicated freely with the interior 


capillary tube was fixed. 
of the jar, containing compressed a'r. 

To revert to the chronological order. His next paper in De- 
cember, 1849, formed the Bakerian lecture of the Royal Society. 
It was on the Diffusion of liquids, and the only apparatus em- 
ployed was very similar to that adopted in his earliest paper on 
the diffusion of gases; it consisted of a bo‘tle and glass jar (Fig. 
5), the fluid under examination being placed in the bottle, which 
was immersed in the water with which the jar was filled. With 
this simple apparatus he found that when two liquids of different 
densities, and capable of mixing, are placed in contact, diffusion 

} ‘kes place between them much in the same manner as between 
Gases, except that the rate of diffusion, which varies with the 
nature of the liquids, the temperature and the degree of concen- 
tration is slower. Common salt when placed in the inner vessel 
will diffuse twice as rapidly as sulphate of magnesia, and this 
salt will diffuse twice as rapidly as gum arabic. Subsequently 
Mr. Graham modified the disposition of the apparatus and simply 
introduced the salt to be diffused by means of a pipette to the 
rsdn of a jar filled with water. These experiments led to the 

Adem and important discovery that different com- 

fhicea 4 & Mare separated from each other by diffusion, and 

: » for it was proved that a partial decomposition 

ds was effected by diffsion. Thus ordinary 

ly decomposed into sulphate of potassium and 
% Phil. Trans., 3862, P- 373. 


alum was p 


The apparatus 
consists of a strong glass jar closed at the top by a brass plate 


degree than the inner 
posed 


sulphate of aluminium, which is less diffusible than the first- 
named salt. 


Mr. Graham considered this research to he very 
important, and he remarks, ‘‘in liquid diffusion we appear to 
deal no longer with chemical equivalents or Daltonian atoms, 
but with masses even more simply related to each other in 
weight.” We may suppose that the chemical atoms ‘‘can group 
together in weights which appear to have a simple relation to 
each other. It is this new class of molecules which appear to 
play a part in solubility and liquid diffusion, and not the atoms 
of chemical combination.” 

Continuing the investigation he described in a paper of singular 
beauty, his well-known experiments on the varying rates of liquid 
diffusion of various soluble substances, which led him to divide 
them into crystalloids and colloids, the former having a rapid 
diffusion rate, the latter being marked by low diffusibility. He 
placed the substance under experiment in a tambourine of parch- 
ment paper (Fig. 6) which was floated on the surface of a com- 
paratively large volume of water, the highly diffusive crystalloid 
passed through the membrane, the colloid remained behind, for 
‘‘the diffusion of a crystalloid appears to proceed even through 
a firm jelly with little or no abatement of velocity.” 

I have here the very interesting series of colloids prepared by 
Mr. Graham, and of these perhaps the most interesting is the 
soluble silicic acid. If silicate of soda is poured into diluted 
hydrochloric acid, the acid being maintained in large excess, a 
solution of silicic acid is obtained. But this solution also con- 
tains, in addition to the silicic acid, chloride of sodium, from 
which it may be freed by the action of dialysis, and by this 
means a solution, which is not in the least viscous, is obtained, 
containing 14 per cent of silicic acid. ‘The coagulation of the 
silicic acid is effected, however, by the addition of a solution 
containing the ,,}a th part of any alkaline or earthy carbonate. 
Mr. Graham theretre described this gelatinous state as the 
**pectous,” as distinguished from the ‘‘ peptous”’ or dissolved 
form. 

By a similar process Mr. Graham obtained specimens of 
soluble alumina, peroaide of iron, chromic oxide, and stannic 
acid, all of which have their pectous and peptous states. And 
he showed that in most cases alcohol, sulphuric acid, and 
glycerine can replace part of the water of these colloids. I 
cannot describe these interesting substances now, nor can I do 
more than remind you of the use of dialysis in medico-legal 
inquiries, I must content myself with summing up a few of 
Mr. (rraham’s conclusions with reference to crystalloids and col- 
loids. Although chemically inert, inthe ordinary sense, colloids 
possess a compensating activity of their own, arising out of their 
physical properties. While the rigidity of the crystalline struc- 
ture shuts out external impressions, the softness of the gelatinous 
colloid partakes of fluidity, and enables the colloid to become 
a medium for liquid diffusion like water itself. Another and 
eminently characteristic quality of colloids is their mutability, as 
fluid colloids often pass from the fluid to the pectous or gela- 
tinous condition under the slightest influences. The colloid is, 
in fact, the dynamic state of matter, the crystalloid being the 
statical condition. The colloid possesses energy, and it may be 
looked upon as the primary source of the force appearing in the 
phenomena of vitality.” 

The next instruments to be considered are those with which Mr. 
Graham studied osmotic force. When a solution of a salt, ora 
liquid, is separated by a membrane or porous diaphragm from a 
mass of water, a flow of liquid takes place from one side of the 
septum to the other. This action was discovered by Dutrochet, 
and is known as osmose. Dutrochet and Mr. Graham both 
used a narrow glass tube, having a funnel-sha expansion at 
the bottom, covered at that end by a piece of bladder (Fig. 7). 
Mr. Graham also used porous earthenware and albuminated 
calico. 

In some cases the flow of liquid into the bulb is sufficiently 
powerful to sustain a column of water many inches high ifthe 
glass tube. Dutrochet inferred from his experiments that the 
velocity of the osmotic current is proportional to the quantity of 
salt or other substance originally contained in the solution, 
Ile attributed the action of the septum to capillarity, but 
Mr. Graham ultimately considered that the water movement in 
osmose is ‘‘an affair of hydration and dehydration of the sub- 
stance of the membrane or other colloid or: tated and that the 
diffusion of a saline solution only acts by the hydration 
of the septum. The outer surface of the membrane being in 
contact with pure water, tends to hydrate itself inva higher 

surface does, the latter surface being sup- 
to be in contact with a saline solution. When the full 
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hydration of the outer surface extends through the thickness of 
the membrane and reaches the inner surface, it there receives a 
check, . . . The contact of the saline fluid is thus attended by 
a continuous catalysis of the gelatinous hydrate, by which it is 
resolved into a lower gelatinous hydrate and free water. Now 
this question of hydration is perhaps the most remarkable in- 
stance of the persistent continuity of Mr. Graham’s work, as 
Dr. Odling has pointed out,?—‘‘it is noteworthy that for him 
(Mr. Graham) osmosis became a mechanical effect of the hydra- 
tion of the septum ; that the interest attaching to liquid trans- 
piration was the altcration in rate of passage consequent on an 
altered hydration of the liquid, and that the dialytic difference 
between crystalloids and colloids depended on the dehydration 
of the dialytic membrane of the former class of bodies only.” 

I must now direct your attention to a section of Mr. Graham’s 
work, which, although it was the last, was a reversion to some 
of his very earliest experiments. In 1829, under the tit'ec, 
‘* Notice of the Singular Inflation of a Bladder,” he described t}.c 
following experiment :—A bladder two-thirds filled with car- 
honic acid was introduced into a bell jar filled with carbonic acid 
gas; atter the lapse of some hours the bladder was found to 
contain 35 per cent. of carbonic acid, and to have hecome dis- 
tended. Mr, Graham observes :—‘‘ M. Dutrochet will probably 
view in thesc experiments the discovery of endosmose acting 
upon acriform matter as he observed it to act on bodies ina 
liquid state. Unaware of the speculations of that philosopher 
at the time the experiment was made, I fabricated the following 
theory to account for them :—The jar of carbonic acid standing 
over water, the bladder was moist, and we know it to be porous. 
Between the air in the bladder and the carbonic acid without 
there existed capillary canals through the substance of the blad- 
der, filled with water. The surface of the water at the outer 
extremities of these canals being exposed to carbonic acid, a 
gas soluble in water would necessarily absorb it. But the gas 
in solution . . . permeated the canal, and passed into the blad- 
der and expanded it.” ? 

You will remember that in the concluding experiments on the 
diffusion of gases Mr. Graham employed a tube, closed with a 
graphite disc (Fig. 2), in which a Torricellian vacuum could be 
produced, In his experiments on the penetration of different 
gases through membranes the same apparatus was employed, 
only the disc of graphite was replaced by a film of india-rabber. 
He found that gases penetrated to the vacuous space at the rates 
given in the Jast column of the table (p. 512). You will observe 
that the gas which penetrates most rapidly is carbonic acid, and 
you will also see that the rates of passage are in no way connected 
either with those of diffusion or transpiration. ; 

A comparison of the relative rates of passage of oxygen 
and nitrogen led to a most remarkable experiment. Oxygen 
penetrates 2$ times as fast as nitrogen, therefore by dialysing 
air .Mr. Graham actually increased the quantity of oxygen 
from 20'8 to 41 per cent., just as he had effected, by the aid 
of a tobacco-pipe, a partial separation of oxygen from air by 
the slightly greater diffusion velocity of nitrogen. The Torri- 
cellian vacuum was ill adapted for the experiments, and Mr. 
Graham gladly availed himself of the mercurial exhauster devised 
by Dr. Hermann Sprengel, and he considered that without the 
aid of this instrument it would have been impossible to conduct 
certain portions of the research, IIe was thus able to use larger 
septa of india-rubber, bags of waterproof silk being found to be 
most convenient (Fig. 8). The vacuum was not even absolutely 
necessary, for the penetration of the nitrogen and oxygen of air 
through rubber into a space containing carbonic acid could be 
readily effected, the gas being absorbed by potash at a certain 
stage of the operations. 

Mr, Graham considered this penetration to be due to an actual 
dissolution of the gas in the substance of the india-rubber, for, 
as We observes, ‘‘ gases undergo liquefaction when absorbed by 
liquids and by soft colloids like india-rubber,” words I think of 
interest, when we remember that the sentence only marks a slight 

extension of the view he expressed in his first paper in 1829. 

These discoveries led Mr. Graham to inquire whether it was 
probable that the discovery of MM. Troost and Deville of the 
penetration of red-hot platinum and iron tubes by hydrogen, 
could be due to an actual absorption and liquefaction of the gas 
in the pores of the metal, and by submitting the question to the 





bo of experiment it was proved that such an absorption did take 
_ place. @ 
* Lecture on “Prof. Graham’s Scientific Work,” Royal Institution, 
January, 1870. 
7 Quart. Sourn. Sci., 1829, p. 98. 
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For instance, palladium was found to act as platinum only in 
a more marked manner. A tube of palladium when attached to 
the mercurial exhauster did not allow hydrogen to pass in the 
cold, but when heated to redness in an atmosphere of hydrogen 
the gas passed through the walls of the tube at the rate of 4,000 
cubic centimetres per square metre inan hour (Fig. 9). This led 
to the remarkable discovery of the absorption or occlusion of 
gases by metals, It was found that nearly all metals appear to select 
one or more gases, Silver, for instance, absorbs many times its 
volume of oxygen, and under certain circumstances gives it out 
again on cooling. Iron is specially characterised by its absorp- 
tion of carbonic oxide, but it also retains hydrogen, and this fact 
led Mr. Graham to extract from meteoric iron, the gas that 
probably affected its reduction to the metallic state, and which 
certainly exists in the atmosphere of certain stars. 

The most remarkable results were obtained with palladium. [ 
called your attention at the beginning of the lecture to the index 
which you will observe has moved six inchcs. 

I will now describe the apparatus; it consists of a tall jar 
filled with acidulated water ; at the bottom of the jar two wires 
are fixed, and these wires are parallel throughout the entire 
length of the jar. Each is attached to the short arm of a lever, 
the longer arms of which are about five feet long. One wite is 
of palladium, the other of platinum, and they form the electrodes 
of a small battery capable of decomposing the water. ‘rhe 
palladium now forms the negative electrode, and is freely 
absorbing hydrogen, the excess of which is escaping from its 
surface. ‘The absorption of hydrogen has been attended by a 
considerable expansion, as is shown by the fall of the index. 
The index attached to the platinum wire has of course remaincd 
stationary. 

This expansion enabled Mr. Graham to calculate the density of 
the gas in its condensed form, and for reasons which I cannot 
give you now he was led to believe thit hydrogen gas is the 
vapour of a white magnetic metal of specific gravity 0°7. 

Now by taking palladium which has been charged in the 
manner you have seen, and heating it ¢ vacuo, 1 can actually 
extract and show you the hydrogen it contained. This little 
medal of palladium contains an amount of gas condensed into 
it which would he equivalent toa column of gas more than a 
yard high, and of the diamcter of the medal. 

The story of Mr. Graham’s work has been much better told 
by Odling, Williamson, Hofmann, and Angus Smith, but what 
does it teach us from a point of view of a collection of scientific 
apparatus? Surely that, although in certain researches or for 
accurate observation and measurement, delicate and complicated 
instruments may be necessary, the simplest appliances in the 
hands of a man of genius may, give the most important results. 
‘Thus we have seen that with a glass tube and plug of plaster of 
Pa:is, Mr. Graham discovered and verified the law of diffusion 
of gases. Wath a tobacco-pipe he proved indisputably that air 
is a mechanical mixture of its constituent gases, With atam- 
bourine and a basin of water he divided bodies ito crystalloids 
and colloids ; and obtained rock crystal and red oxide of iron 
soluble in water. With a child’s indiarubber balloon filled with 
carbonic acid he separated oxygen from atmospheric air, and 
established points, the importance of which, from a physiological 
point of view, it is impossible to overrate. And finally, by the 
expansion of a palladium wire, he did much to prove that 
hydrogen is a white metal. 





GERMAN EXPEDITION TU SIBERIA} 


"“ WE stayed in Lepsa until May 17. We obtained some 

varieties of lizards, one kind of frog, and a toad, a kind 
of fish like the barbeJ, and all sorts of varieties of cobitis, but 
no salmon. We obtained only a few beetles and butterflies, but 
we had a rich collection of the flora. On May 13 and 14 we 
made a short excursion into the mountains and found several 
new kinds of birds differing decidedly from the European kinds, 
¢.g., the Cinclus leucogaster, with the white belly,,the Afotaci/ia 
tersonata, the Pica leucoptera, @ fine Carduelis, and a splendid 
specimen of the red-finch. _ 

“On May 15 we made a iong excursion to the Dschasyl Kul 
(green Jake), 6,000 feet above the level of the sea. The abun- 
dance of trees and bushes hasa most agreeable effect,’and above 
all is the mild red and pink of the wild apple-tree (Firus Sreve 
vianus) pleasing to the eye. The lake, lying amongst high 


2 The second letter dates from Saissan, in Russian Turkestan, May 27, 
1876, Continued from p. 359: 
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mountains covered with snow, is surrounded by beautiful fir and 
other trees. We threw out our dredge but without success, 
neither did we see any large game, ¢¢., steinbok or maral, The 
maral is a kind of stag entirely different from ours, with im- 
mense antlers, which are very rarely to be obtained, as they are 
considered a delicacy by the Chinese, who eat these antlers 
hefore they are quite developed, z2.¢., in their soft, hairy state. 
For a pair of antlers scarcely cight inches high, the Kirghiz 
asked twenty rubles. : 

‘©On May 17 we left Lepsa and turned again towards the 
lake Ala Kul, this time to its east side. While crossing 
the height that closes the valley of Lepsa on the north, we 
mounted a peak whence we had a most beautiful view, especially 
of the high distant Ala Tau with its cones covered with eternal 
snow. On the 18th we descended into the steppe after having 
once more camped in yurts upon the mountains ; it began to be 
very warm. The road leads through the steppe; itis for the 
greater part covered with reeds, and shows everywhere traces of 
boars, so we guessed to be near the lake, which we reached to- 
wards night. Numerous cranes, ducks, pelicans, gulls, and 
other water-fowl and moor-fowl animated the shore. 

‘*On the roth our road led through a grass-steppe covered with 
hemlock and rhubarb, and interspersed with bare alkali-soil ; 
near the rivers were numerous ‘auls’ of the Kirghiz, with 
herds of cattle, and here and there showing some cultivation 
rendered possitle Ly artificial irrigation ; the Kirghiz understand 
perfectly the methods of damming and irrigating. Towards 
evening we reached the village Uidshar inhabited by Cossacks 
and Tartars, and continued our journey on the 20th, accom- 
panied by a picket of twelve Cossacks fiom Bagti, who for ten 
days had been awaiting our arrival. The steppe was here by 
no means monotonous, it was even rendered picturesque bythe 
view of snowy mountains around. Perhaps larks, in sia or 
seven varietics, are the commonest birds here, besides these 
the black-headed wag-taiJ, the red-throated tit-lark, steppe-fowl, 
bustards, and cranes: of these mostly gvws zirgo. Wald geese 
(Amur concreus) animate the steppe in great numbers, whereve. 
there is stagnant water, We find our heuse-spariow rear the 
solitary yurt camp, and the swallow (2/27 endo asda) ties Con- 
tinually to build her nest on the top ring of the yuit. Where 
the grass is higher the quailis to be seen, and our cuckoo 
belongs to those birds which first greet the early morn. Every- 
where we found the Charadrius giegarius single; the females 
already bringing out their young oncs, are so tame that they 
allow you to approach within ten steps. ITere we saw for the 
first time the saiga antelopes ; they were unfortunately too shy 
and kept outof range. Late at night we arrived in Dagu, a clean 
‘but small military village, with barracks and soldiet’s houses ; 
bon May 21 we entered the Cclestial empire, and advanced 
‘towards Tschugutschak, only twenty-one versts from Lagts. 
«We passed over a hillock and the town was lying before us ; we 
naw the brown clay walls of low, flat houses, little differing in 
«olour from the steppe. We passed through the narrow streets, 

nd the many-cornered bazaar (pa'tially roofed) to the houses of 
he Governor-general (Dschansun) J)jun, the great Barrack ; all 
long our road we were followe.! by the astonished-looking faces of 
trange, queer figures. At the pate we had to get off our hor es 
nd, according to Chinese custum, ask permission to enter ; 

e were then received at the hall-door by an elderly gentle- 

an of about fifty, and introduced to his general. It was 

ery hard to keep up a conversation, as every word had to 
e translated from Chinese into Kurghisian, Russian, and 
erman, and zice versd; on the whole the old gentleman treated 
with the well-known speeches of Chinese politeness, placing 
erything at our disposal, &c. We went to see the bazaar, 
ich contained little really Chinese ware, and so we bought 
@othing worth mentioning ; from there we went into the quarter 
@ the Tartars and had a very good dinner with a rich ‘Tartar, 
hose hast A ale wife, picturesquely cres-ed, presided. Tamar 
wey, OUr Kirghisian friend, a Mahometan, had to remain out- 
mee. The governor kindly offered to provide night-quarters but 
mp declined, and proceeded on our journey before evening ; we 
Mere told that the nearest yurts were only eightecn versts dis- 
3 to ride in spite of my great fatigue. 
. fortunately the yurts were thirty versts distant instead of 

. a ope 3 Cossack who accompanied me lost his 
We stab arrived after having done thirty-five versts. 

, now for -six hours and then went on with 
get on very quickly on account of the 


gas, bat could not 
mnse heat (100° ¥, at noon in the sun and 108° F. in the 
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_* The road to Saissan led over a steppe more than 3000 feet 
high, bordered on both sides by mountain ranges. We were alill 
on Chinese territory, yet near small, rapid mountain streams, we 

assed here and there yurt camps of the Kirghiz and Kalmucks, 

ussian subjects who pasture their herds quietly on Chinese 
ground and grow oats and rye by help of Chinese irrigation ; 
they are unmolested by the owners of the land or the ‘Tungans,’ 
who are mortally afraid of everything called Russian. Late in 
the evening of May 24 we reached a plateau high up in the 
mountains, and rested the whole of the 25th, enjoying the cool 
refreshing mountain air. The place is called Bugutusai, and is 
a frontier picket. During summer there are twenty-five Cossacks 
stationed here who have to chastise immediately any inroads of 
the ‘Tungans.’ There is always a post on a pretty high moun- 
tain, whence there is a good view far into China, as far as the 
snow-covered heights of the Urkandscha mountains, Not far 
from there are great heaps of stones, the remains of Chinese 
frontier posts, the garrisons of which were killed this spring by the 
Tungans. Near our place was a small river in which were crab- 
like animals. Towards evening came 1). Pander from Saissan ; 
he is the son of the famous anatomist who, together with d’Alton, 
published valuable atlases ; besides refreshments he brought 
letters, the first which we obtained since leaving St. Petersburg. 
We started again early on the morning of the 26th, and descended 
ito a plateau bordered for about fitty versts by the northernmost 
range of the Tarbagatai. The steppe consisted nearly through- 
out of grave) and stony soil hardly covered with plants; it was 
the most monotonous steppe we had seen so far with the excep- 
tion of the pure salt steppe. The mountains by which it was 
surrounded gave it the appearance of a pleasant picture, but the 
heights danced in the heated air in a most fantastic way. After 
having crossed the plateau we found Aarantassas awailing us ; 
they brought us towards evening into Saissan, where we were 
most hospitably received in the house of Major Techanoff, the 
chief of the district who had accompanied us hither from Lepsa. 
The road was very good, but leads uninterrupte lly through bare 
ravines m the fantastically weathered slate and green but treeless 
cones of mountains down into the steppe of the black Irtish, 
botdered at the horizon by the dim snowy heights of the Altai. 
As soon a8 we reached the plain we found ourselves on the 
regular post-liue with its verst poles. Saissan is only a military 
post and consists of small neat-louking houses, broad streets with 
canals and planted with willows. Jt is an important place foe 
the trade with China, and will be more important alter being 
made a city. Kven now large camel caravans pass @rough 
Saissan providing the Chinese army with flour ; therefore there 
1s more |ife here than is elsewhere to be found in this region.” 


THE “CHALLENGER” EXPEDITION 


WE publish with pleasure the following additional 
testinony to the value of the Challenger Expe- 


dition : -- 
To the Editor of ‘" Nature.” 


20, Palmerston Place, Edinburgh, October 2, 1876, 


DEAR S1R,—Perhaps you will kindly allow me through your 
pages to make known to my colleagues of the Challenger Expe- 
dition the accompanying gratifying resolution passed at the late 
mecting of the Naturalists and Physicians of Germany. 

Believe me, yours very faithfully, 
C. WYVILLE THOMSON, 


Zo Sir Wyville Thomson, Pi ofessor of Loology at the University, 
Ladinburghk. 


Hamburg, September 21, 1376. 


THE forty-ninth meeting of German Naturalists and Physicians, 
the first which has taken place since the return of the expedigjon 
of the Challenger, has, in its general session of September 20, 
unanimously resolved to express its recognition and thanks to 
the promoters and to the members of this expedition, by which 
the knowledge of the physical and biological conditions of the 


ocean has been so greatly extended. 
We have the honour to communicate to you this resolution by 


forwarding the accompanying extract from the Protocol, and 
pray you to make it known to all concerned, 

The Presidents of the Forty-niath Meeting of German Natu- 
ralists and Physicians, 
SENATOR KIRCHENPAURR, 
Dra. Danze, 
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Extract from the Protocol of the Second General Session of 
the forty-ninth meeting of German Naturalists and Physicians. 
Hamburg, September 20, 1876. 


Prof. Mobius proposed the following motion :— 

GENTLEMEN,—I have had frequent occasion to allude to 
the great expeditions of the Challenger and of our Gazelle. I 
could only give you mere indications of what has been so 
promptly communicated to us by the leaders and scientific 
explorers of these expeditions, and been thus made the common 
property of all nations which cultivate science. This assembly 
of naturalists is the first which has met since the completion of 
the expedition of the Guse//e, commanded by Baron v. Schleinitz, 
and extending over nearly two years, and since the termination 
of the expedition of the Challenerr, under the command of 
Nares and the scientific directorship of Thomson, after a voyage 
of three years and ahalf. I therefore take the liberty of pro- 
posing that this assembly express to the promoters and to the 
members of the expedition of 11.M.S. Challenger and of H.I,M.S. 
Gaselle, its recognition and thanks for their successful labours in 
the domain of oceanic exploration. 

The motion was then put and passed with acclamation. 

I. ARTHUR F, Myer 


Secretary of the forty-ninth Meeting of German 
Naturalists and Physicians. 
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NOTES 


THE fifth ‘ Exposition des Insectes utiles et des Insectes 
nuisibles,” arranged under the auspices of the Socicté Cen- 
trale d’Apiculture ct d’Insectologie, has been held during 
the last four wecks in the Orangery of the Tuilerics, and 
closed on Sunday. ‘The first exhibition of the kind was 
held at the Palais de l’Industrie, in 1865, there was a 
second in 1868, and at the third, in 1872, it was determined to 
make it bi-annual. The society has three separate committees, 
one on apiculture, one on sericicullure, and one on gencral 
insectology, which sit once a month, and the exhibitions are 
likewise divided into three corresponding sections. The section 
devoted to apiculture was much like the bee shows held at the 
Crystal and Alexandra Palaces, and included a show not only of 
different breeds of bees, but all appliances employed or suggested 
as improvements. We naturally have not in England any 
shows analogous to the section of sericiculture as silkworm 
rearing is here, only an amusement and not a_ business. 
Nor, unfortunately, have we any exhibitions analogous to 
the section of general insectology, and here it would be 
well if we learnt a lesson from our I'rench neighbours. The 
socicty is endeavouring in various ways to educate the 
country to a knowledge of the distinction of what insects are 
useful and what are destructive to crops, granaries, garden- 
produce, wood, textile fabrics, &c. For this purpose they cn- 
courage the formation of collections of insects, each destructive 
specics being accompanied by an illustration of what it preys on. 
In this respect we are in point of quality still ahead, for the best 
collection there was not so good as ours at Bethnal Green, made 
by Mr. Andrew Murray, F.L.S. They were, however, able to 
show several collections, while we have but one. But besides 
this they use the elementary schools of the country as a channel 
for instruction. They offer prizes to these schools for essays 
and fr magnified drawings of insects, the work of the pupils. On 
one of the tables in the exhibition, a number of the essays were 
exhibited, and on the walls many of the drawings were shown. 
The Morning Post in speaking of the entomological collection at 
the Bethnal Green Museum alluded especially to the drawings 
made by Mr. Andrew Murray, and suggested they should be used 
as copies in art schools, and that thus the information they teach 
would be scattered over the country. This same kind of idea is, 
it seems, already carried out in France. The drawings there, 
however, are outline pen and ink sketches only, sometimes made 
from the teacher’s copy, sometimes the result of the pupil’s own 





dissections. We have in England a machinery ready at hand 
for teaching practical entomology, viz, the Science and Art 
Department. It would not be a very difficult matter to add that 
to the list of subjects on which teaching is given and examina- 
tions are held. Those who know how much the country loses 
annually by insect ravazes would best estimate the value of such 
teaching that might be turned to practical account. 


A LETTER has been received from Capt. Allen Young, of the 
Landora, who it will be remembered was to endeavour to com- 
municate with or bring back letters from our Arctic Expedition. 
Capt. Young’s letter is dated Uperninik, July 19. Tle has 
absolutely nothing to tell of the expedition, as might be 
expected. IIe has every reason to believe that the weather in 
the far north has been favourable to progress. Capt. Young 
does not state what his next course is, and refers to a previous 
letter, not received. 


OBSERVATIONS have been published by several French pro- 
vincial papers on the meteor of September 24. (ne of the most 
accurate was in the Zchv du Nord, published at Lille. The 
apparent diameter of the meteor is stated to have been equal to 
the moon in opposition ; the same measure was given by M. 
Bamberger, the member for Dunkirk, as reported by that gentle- 
man in a letter to M. Leverrier. The position of the meteor was 
below Ursa Major, on the eastern side, at 20° from the horizon 
for Lille. The time in Dunkirk and Lille was the same, 
6h. gom. local time, Dunkirk being a few minutes behind owing 
to the western longitude. ‘The colour was almost the same, having 
been described as reddish-blue at Dunkiik and reddish-violet at 
Lille. A surgeon at Dunkirk said he had heard a hissing sound ; 
a sound was also heard at Lille by a number of people. It was 
an explosion (/vacas) according to ear-witnesses, and took place 
three minutes after the appearance. If correct, that obset- 
vation shows a distance of about 6o kilometres. M. J.cverrier 
is collecting and examining statements bcfore entering into a 
calculation, The light was secn by him at the observatory, as 
reported before the I*rench Academy of Sciences on the following 
day. It was seen by a number of persons in Paris. The cloud 
of burning matter and ashes was observed for a conpiderable 
time—at least fifteen minutes. 


WE are glad to see that means have been taken to obtain 
subscriptions in aid of the family of the late Mr. George Smith, 
as a public testimonial of respect to his memory. Contributions 
to ‘* The George Smith Fund” should be sent to Mr. J. W. 
Bosanquet, 73, Lombard Street, IX.C., in the name of Sir Ileury 
Rawlinson and Dr. Birch. 


WE learn from the Chronijue del Acclimatation, that in the 
just completed New York Aquarium immense basins have been 
constructed for the reception of the large cetaceans. A number 
of Otaries have already been received from Behring Strait, and 
the proprietors hope to be able to exhibit to the public the 
famous seal Ben Butler, which has for many years frequented 
the island of San Domingo, in the Bay of San Francisco ; the 
director has offered 5,000 dollars for this curiosity. For the 
purpose of facilitating scientific researches, the central building 
contains a library of the best works in natural history, pictures, 
scientific journals, a laboratory, microscopes, drawing-tables, 
dissection-room, and all the necessary materials for modelling 
and photography. Finally, the establishment contains a restau- 
rant in which will be served fish and crustaceans caught before 
the eyes of the consumer, 


Pror. TURNER, of Edinburgh, desires us to correct a misap- 
prehension which appears in our brief notice (NATURE, vol. 
xiv. p. 485) of his paper on the Placenta, read before Section 
D of the British Association at Glasgow. He states that the 
restriction of area in the more complicated forms of placenta 
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does not diminish but increases the danger of hzemorrhage after 
parturition. Prof. Turner also wishes us to say in reference to 
the note on p. 466, as to M. Broca, that that anthropologist in 
the Revue ad’ Anthropologie, 1876, t. v. No, 2, has given a 
critical account of Prof. Turner’s paper on Cerebral Topo- 
graphy, as also of the writings of MM. Gratiolet, Heftler, and 
Féré. We may here also state in reference to the report of 
Prof, W. C. Willamson’s paper at the Brit. Ass. (vol. xiv., 
p- 456), that what Prof. Williamson really said was that the 
fossiliferous rocks would be the true battle-field on which the 
problems of evolution would be fought out. 





In the A/fondlad of the 19th Sept. a letter was published from 
Dr. Theel (of Nordenskjold’s Siberian Expedition), in which 
he states that, after travelling for ten days by steamer, first on 
the rivers Tura and Tobol, and then on the Iitisch and the Obi, 
his patty arrived on June 3 at Tomsk, and on the 8th at Kras- 
nojarsh. Starting from the latter town on June 16, they arrived 
at Jeniscisk on the 18th, and at Turuchansk on July 16, and 
were at that date hoping to be at Dudinskoj by the 25th of the 
same month. The paity had made rich collections, both 
zoological and botanical. 


Tite Russian Count Oovarof, is preparing a great work on 
the “Stone Age in Russia,” which will be published in Moscow, 
with numcrous illustrations. Such a work is much wanted, 
owing to the large accumulation of material during the last 
few yeus, and to the absence of any systematic account of them. 
So far as we know, there have appeared in Russia during recent 
years, only two monographs devoted to the subject, one by M. 
Holmberg, on the stone and bronve implements of Finland 
(‘* Bidrag till kannedom of Finlands natur och folk,” 1858), the 
other by M. Poliakoff, on the stone age in the Olonetz province 
(**Mem, R. Geogr. Soc.,” 1874). 


T1 is proposed among the physicians and hygicnists of St. 
Petersburg to open there a Hygienic Society, which will be 
in close connection with the London Sanitary Institute and with 
the Paris Socicté Nationale d’Hygitne. Hygiene obtains grevt at- 
tention among Russian physicians, and the fortnightly periodical, 
Zdorove (The Flealth), has already published, during the first 
half year of its existence, some very valuable original papers by 
MM. Arkhanguelsky, Skvortsoff, Shapiro, Gud, Ucke, Hubner, 
Erisman, Tarkhanoff, Dobroshavin, and others, 


THE investigation of the upper parts of the atmosphere by 
means of balloon ascents continues to interest Russian savantés. 
Some very valuable additions to our knowledge of the subject 
have been made during recent years by Prof. Boltzang in Kasan, 
and by Lieut. Rykatcheff, of the Central Physical Observatory, 
who took advantage on many occasions of the public ascents of 
M. Berg. But neither was able to extend their observations to 
great heights. Now, the Professor of Chemistry of the St. 
Petersburg University, M. Mendeéléeff has devoted to further re- 
Searches in this direction all the profits which may be received 
during the next five years from his widely-circulated ‘ Hand- 
book of Chemistry” and other works, as well as the whole profits 
of a just-published Russian translation, under his editorship, of 
Prof. Mohn’s ‘ Meteorology.” It is proposed to construct a 
large captive balloon, of from two to three thousand cubic metres, 
and to fill it by apparatus specially devised or modified for the 
purpose by the Professor, 


THE last numbers of the Bulletin of the Siberian branch of the 
Geographical Society, published in Irkootsk, contain an elas 
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PREPARATIONS are being made in St. Petersburg for the cele- 
bration of the hundred and fiftieth anniversary of the Academy of 
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Science, which will be held in the same manner as the fiftieth 
and hundredth anniversaries in 1776 and 1826. It is rumoured 
that the Academy purposes largely to increase the number of its 
honorary and corresponding members, both foreign and Russian, 
and that a special meeting will be held in honour of the library 
of the Academy, the first scientific library opened for the public 
in Russia (October 25, 1728), and which is now one of the richest 
in Europe in its Natural Science Department, and in the valuable 
collections of scientific periodicals received from nearly all the 
scientific societies of Europe and America. 


A Wrst Siberian bianch of the Russian Geographical Society, 
receiving a yearly subsidy of 2,000 roubles from the government, 
will be opened at Omsk. It is hoped that the new section (the 
siath section of this large society) will do as much for the exten- 
sion of our knowledge of the little-known Western Siberia as the 
East Siberian branch at Irkootsk has done for Eastern Siberia. 
This last, which enters upon the twenty-sixth year of its exist- 
ence, has largely contributed to the exploration of nearly every 
part of its region, from the Polar Sea to the interior of China, 
and from the Jenissei to Behring Strait, and has published 
(besides the works which have appearcd in the periodicals of the 
St. Petersburg Geographical Society, of the Imperial Academy, 
&c.) the well-known Travels of M. Maack, Annual Reports, and 
a very valuable series of A/emozrs (eleven vols.) and Brl//etrn (five 
vols.). We hope that the new section will take more pains 
to circulate its periodicals than has been the case with her older 
sisters, the periodicals of the Irkootsk branch being, we are 
told, almost bibliographical rarities even in St. Petersburg. 


TsLE 1emarkable pal.vontological and mineralogical collections 
of the deceased Prof. Folborth, being the result of more than 
forty years’ labours in Russia, are now, according to his bequest, 
in the possession of the St. Petersburg Academy of Science. 


ON Wednesday, September 20, an earthquake was felt at 
Digne, the chief town of Basses Alpes, at seven in the morning. 
The motion was considerable, although the damage was slight. 
The last time Digne was visited by a similar phenomenon was in 
1873. A destructive one took place on August 14, 1708, and 
from that time slight disturbances have been comparatively 
frequent. 


A FLW days since there died in Paris, at the age of sixty-one, 
M. Joseph Julien, a clockmaker, who had succeeded in directing 
a small elongated balloon with a screw moved by a spring. 
The experiment was tried with success in the Ilippodrome at 
Paris, in 1849-50, and attracted much notice. M. Julien died an 
inmate of St. Anne’s Asylum for the Insane. 


Mr. JOHN Evans, F.R.S., has just published a brochure 
likely to be of great service to collectors of bronze implements, 
weapons, and ornaments ; it is entitled ‘‘ Petit Album de l’Age 
du Bronze dela Grande Bretagne” (London: Longmans and 
Co.), for the letter-press is in French. This is°explained by the 
fact that the collection was prepared for the meeting of the Pre- 
historic Congress at Buda-Pest, the official language of which is 
French. This drochure is a mere scintillation froma much larger 
book which Mr. Evans has been preparing for some years, but 
which unfortunately does not seem to be near completion. There 
are twenty-six plates altogether, each with an average of about 
six figures of various bronze articles, embracing specimens of 
almost everything in prehistoric bronze that has yet been found. 
The plates are beautifully executed, and are accompanied by 
descriptions of all the articles represented. 

THE death is announced, on September 3o, of the Rev. Ifenry 


Wilkinson Cookson, D.D., the Master of St. Peter's College, 
Cambridge. ° 


Mr. W. H. PReEcE (Memb, Inst. C.E.) is about to proceed 
to America, under instructions from the Postmaster-General, to 
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inspect and report upon the technical and scientific arrangements 
of the telegraphs in the United States. This is one result of the 
report of Dr. Lyon Playfair’s Select Committee. 


A BERNE observer has registered the number of days when 
the shade temperature had exceeded 20° C. in the last twenty- 
eight years (1849-1876). The number in cach of the twenty- 
eight years is as follows:—31, 19, 22, 27, 22, II, 17, 29, 30, 26, 
47, 10, 37, 16, 34, 20, 30, 24, 31, 56, 31, 56, 31, 44, 38, 26, 40, 
55. No regularity whatever is exhibited. 

IT is rumoured that the Colorado beetle is amongst us, and 
_ unfortunately nut confined to the cabinets of collectors. 


A BILu is being framed to be brought before Parliament next 
session for the incorporation of the Andersonian University, 
Glasgow. The Bill will provide for a change of name and 
several important modifications in the constitution. 


THE progress of education in Russia has in recent years been 
very marked. In April 1866 the Czar appointed Count Tolstoi 
Minister of Education. In commemoration of his first ten years 
of official activity, this minister has recently published a ‘‘com- 
parative map of the higher and middle educational institutions of 
the ministry of education in the years 1866 and 1876.” The 
facts expressed by the map are given in tabular form, in a recent 
number of the Russische Revuc, and the following extract will show, 
in general form, the increase in number of higher and middle 
educational institutions during the decennium in question :— 


1866 1836 
Universities and other higher institutions... 8 18 
Gymnasia ... eee anes ake 101 £33 
Pro-gymnasia ...00 6. eee 7 69 
Real-schulen and Real-gymnasia II 53 
Technical institutions a ee 11 
Seminaries for teachers ...0 20.0.6. 0 ae vee 9 60 
Girls’ gymaasia and schools of first rank 39 66 
Girls’ pro-gymnasia and schools of second rank = 55 148 

222 540 


UNDER tl ¢ tit's “‘L’Erborista Toscano,” the eminent professor 
of botany at Visx, Prof. Caruel, publishes an analytical key to 
the natural orders, genera, and species of Phanerogams and 
Vascular Cryptogams (or, as he terms them, Prothallogams) 
found wild in Tuscany. 


UNDER the title ‘‘ Contributions to the Flora of Iowa,” Mr. 
J. C. Arthur prints a list of the flowering plants of the State, 
979 in number, including varietics and introduced species, with 
critical notes on some of the species. 


WE have before us the Dud/etins of the Torrey Botanical Club 
of New York, Nos. 17-20 of vol. vi. They comprise a list of 
the Musci and Hepaticee of Colorado collected by T. L. Bran- 
degee in 1873-75, and determined by E. A. Rau; notes on 
some rare southern plants, by H. W. Ravenel; and several 
minor papers, chiefly of local interest. 


WE have a useful contribution to botanical biography in a 
sketch by Prof. E. Morren, ‘‘ Mathias de l’Obel (Lobelius), sa 
vie, et ses ocuvres, 1538-1616.” 

THE additions to the Zoological Society’s Gardens during the 
pash week inc ude five Perch (Pesca fluvtatelts) from British Fresh 
Waters, presented by Master B. L. Sclarer; a Riippell’s Spur- 
winged Goose (/%ects opferus riippelli) from East Africa, a Grey 
Struthidea (Strthidia cinerea) from Australia, two Chinese Jay 
Thrushes (Garrulax chinensis) from China, deposited; four 
American Darters (Plotus anhinga), two Boatbills (Cancroma 
cochlearia), a Sun Bittern (Zurypyga helias), two Rlack-faced 
Ibises (Geronticus melanopis), a Stilt Plover (Aimantopus nigri- 
collés), two Bahama Ducks (Pecillonetia bahamensis), a Red- 
billed Tr@e Duck (Dendrocygna autumnalis) from S. America, a 
Slaty-headed Yarrakeet (Paleornis schisticeps) from India, 
purchased. 
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SCIENTIFIC SERIALS 


THE recent numbers of the Journal of Botany, Nos. 161-165 
(now edited solely by Dr. H. Trimen), contain no one article of 
very special interest ; but several interesting contributions to 
foreign and British botany of a more or less technical character, 
and strongly illustrating the present tendency of British botanists 
to devote themselves to systematic ani nomenclatorial, to the 
almost entire exclusion of morphological and physiological work. 
—J)r. R. Spruce describes a new genus of Hepatica, and the 
Rev. M. J. Berkeley two new genera of Fungi, under the names 
ee eee of Anomoclada, Kalchbrennera, and Macowanta ; 
and the Rev. J. M. Crombie some new Lichens from Rodriguez. 
—Mr. Hemsley and Dr. Hance add to our stock of information 
on the botanical produc’s of China and Cambodia.—Dr. M. T. 
Masters identifies the pear recently discovered in Britain and 
described under the name of Pyrus communis var. Briggsii wit 
the well-known continental 2. cordata of Desvaux.—Mr. J. G. 
Baker continues his useful work on the hitherto little-studied 
Iridexe, his contributions in the present number including the 
Ixiew and the genera Avistea and Sisyrinchium, with descriptions 
of a new Xiphion and Crocus from the Cilician Taurus.—There 
are many minor notes of much interest. 


THE Nuovo Giornale Botanicod Italiano, edited. by Prof. Caruel, 
has increased its number of pages in each part ; but, with its 
increase in quantity, has suffered no deterioration in quality. 
Indeed, the Italian botanical journal is now among the most 
important of European scrial publications in botany. In the 
two numbers before us, the second and third for the’ present 
year, the articles of interest are so numerous that we can only 
glance at some of the most important, at the risk of doing scant 
justice to the remainder. The longest article is one which 
extends over the two numbers, on the alimentation of cellular 
plants, by G. Cugini. The result evidently of great labour and 
research, it is impossible even to give an abstract of the conclu- 
sions at which the writer arrives. With regard to the relative 
importance of the various elementary substances of which the 
food of plants is composed, he differs somewhat from the results 
arrived at by Sachs and detailed in his ‘‘ T'ext-book,” espe- 
cially in considering potassium, calcium, magnesium, and iron 
as of nearly equal value in the vegetable economy. Ile thinks 
that potassium has 2 somewhat similar relationship to the carbo- 
hydrates to that which phosphorus bears to albuminoids. Signor 
Cugini’s list of the essential food-materials of plants comprises 
oiganic carbonaceous substances, water, ammoniacal salts, sul- 
phates of potassium and iron, phosphate of magnesium, and an 
alkaline silicate ; and that of non-essential ingredients, in the 
order of their importance, the chloride, iodide, or bromide of 
sodium or potassium, the phosphate, nitrate, or sulphate of cal- 
cium, and salts of zinc, manganese, and aluminium.—Prof. 
Delpino contributes a paper on dichogamy and homogamy in 
plantr, which is of great interest in view of Mr. Darwin's pro. 
mised work on cross-fertilisation and self-fertilisation. After 
classifying plants into homogamic and dichogamic, he further 
subdivides the former class into homoclinic, in which the pollen 
fertilises the ovules in the same individual hermaphrodite flower; 
homocephalic, in which it fertilise, ovules in flowers belonging 
to the same inflorescence ; and moncecious, in which fertilisation 
is effected on ovules contained in flowers on a totally different 
part of the same individual. A series of experiments indicated 
that the fecundity resulting from pollination was in an inverse 
order to that given above.—Dr. G, Gibelli has made a careful 
examination of the infolded leaves of Em petrum nigrum, a com- 
mon plant on our mountain heaths, and finds a striking resem- 
blance, on a miniature scale, to the pitchers of /vefenthes, 
Sarracenia, &c., suggesting also an analogy of function, The 
paper is illustrated by two well-executed plates. —Cryptogamic 
botany comes in for its full share of attentiou.—In addition to 
papers On the Bacteria parasitic on fungi, by Dr. Lauzi, On the 
structure of Pitularia globulifera and Salvinia natans, by G. 
Arcangeli, and On Jsoctes Duriwi, by A. Piccone, there are 
others on the fungi of Venetia, on the Hepaticze of Borneo, on 
new Italian fungi, and on the mosses of Liguria. 


Der Naturforscher, April—July.—In the numbers we note an 
account, by M. Hoffmann, of a singular phenomenon in an 
orchard near the village of Heuchelheim. A large fire occurred 
in the village in the beginning of September, and four weeks 
after it numerous trees in the orchard (pears and damsons, ¢,.) 
that had been singed by the fire began to vegetate anew, putting 
forth tender green leaves and blossoms, often by the side-of fruits 
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which the fire had spared. Examining the wood with a micro- 
scope he found the starch contents of the cells transformed me 
a pulpy mass; sugar was present both in the singed and the 
unsinged trees. M. Hoffmann tried to reproduce the above 
phenomenon artificially, but failed, doubtless through not hitting 
the right temperature.—In another botanical paper M. Pringsheim 
maintains that the red in Floridex is a modification of the 
green in these plants, and not an immediate modification of 
the chlorophyll of phancrogams.—There is an_ instructive 
abstract in the May number of M. Suess’ recent work on 
the origin of the Alps. He considers the members of the 
Alpine chain to have been formed not through a pressure 
from below upwards, in the middle, but by a horizontal force 
acting towards the north or north-east and capable of being 
deflected by obstacles in its superficial action. In North America 
and in great part from the Pacific Ocean to the Caspian the 
same dircction of force appears ; but further east, ¢.¢., in the Red 
Sea and Indian Valley the direction is different; in the highlands 
of Central Asia the prevailing movement is towards the south 
and south-west. M. Suess specifies various forms of mountain- 
formation.— We note an interesting lecture by M. Jager on the 
significance of gill-slits in taking of food. They permit rapid 
escape of the water sucked in (but not of the morsel) and in a 
backward direction, not interfering with advance of the fish. In 
fish that chase their prey the gills open widely. In flowing 
water fishes have in general wider gill-slits than in still, Gull-less 
amphibia get their food mostly in the air or on the surface. Tritons 
take food under water awkwardly as compared with fishes, and 
they prefer large bites that the outflow of the wate: may be faci- 
litated.—In a paper on conceptions of the arrangement of atoms, 
M. t’Hoff denotes as an ‘‘unsymmetrical caibon-atom’”’ one 
which is combined with four different elements or radicals. He 
affirms that every compound containing such an atom must 
be able to exist in at least two isomeric modifications. Fur- 
ther, the optical activity of an organic substance is caused by 
the presence of an unsymmetrical carbon atcm.—We find in 
the June number a brief account of Dr. Lessel’s observations 
on the intensity of heat radiation from the sun in high lati- 
tudes. This, it appears, increases with the altitude of the 
pole.—M, Sanson has been making observations on the eacre- 
tion of carbonic acid in the larger dorrestic animals. Genus and 
species have influence on the respiration ; thus, Kquid.e excrete 
more CQ, than Bovida. Males excrete more than females ; young 
animals more than old. Food, so long as it maintains the nor- 
mal state, has no influence on the breathing functions, nor mus- 
cular exertion when ended. The excretion of CQ, is directly 
propoiticnal to rise of atmospt eric temperature, and is inversely 
a» the barometric pressure—these two influences compensate 
cach other.— It is shown by M, Gassend that plants luse in weight 
under coloured glass,—From experimenting on the phenomena of 
affinity in slow oxidation of hydrogen and carbonic oxide through 
platinum, M. v. Meyer concludes that carbonic oxide is much 
more strongly attracted by the platinum molecules than hydrogen, 
and forms an envelope round these, hindering access of the 
hydrogen molecules to the platinum, and only permitting it when 
a great part of the carbonic oxide is oxidised.—July.—Some 
observations by M. Serpieri lead him to an explanation of the 
zodiacal light as an electrical aurora,—The passage of electricity 
cae gases forms the subject of an investigation by M. Ober- 


_ Journal de Physique, May—August.—In studying the propaga- 
tion of heat in crystalline and gchisicie bodies, Me Jeanette bac 
improved on Senarmont’s method by applying to the (larded) sur- 
Ty, a small sphere or truncated cone of platinum, which is 
om oe by means of a battery current. In minerals the heat is 

: f ies less easily in the direction perpendicular to a plane 
texture se than parallely to this plane ; in matters of schistous 
parallel rie oid in the normal] direction than in directions 
general rule ¢ . laminz, both cases being included under the 
' surfaces that h at heat is propagated most easily between the 
tion (unlike eth most cohesion together. Planes of stratifica- 
Gon of the pater Of schistosity,) have no influence on the posi- 
the plan by whi ch . curves of fusion. M. Jannettaz describes 
thermal ellipses r 1: finds the orientation of the axes of the 
the doubling of the tively to certain guiding lines; he utilises 
Mannfteim Soints € curve by means of a birefringent prism. —M, 
a poometricaltuay cron new optical properties deduced from 
describes a rapid zp (aE pipes of the wave, and M. Mouton 
a batt ae ans of determining the interior resistance of 
=e new manometer for measurement of high j res. 
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sures is described by M. Cailletet; it is based on the observed 

fact that a cylindrical glass reservoir is diminished in volume 
proportionally to the pressure cn it, upto a point near that 
of ruoture, and that this deformation is not permanent. Such 
a cylinder, with spherical calottes and a capillary tube, is 

fille’ with coloured liquid and screwed by means of a copper 

adjutage into the top of a strong steel cylinder in which 
the pressure is to be produced, the capillary tube projecting. 

The pressure sends the liquid up in the latter.—M. Marey de- 

scribes an apparatus for showing the velocity of a ship at any 

instant, and which is an improvement on the methods of Pitot 
and Darcy. Two vertical tubes have their lower ends bent at 
right angles ; the orifice of the one is turned forwards, that of 
the otter backwards (in the water), The tubes are continued 
upwards und enter two capsules (like those of aneroids) placed 
opposite each other. The inner opposed faces of these are con- 
nected by a bar toothed on its upper edge, which catches in the 
toothed wheel of a dial pointer. Two caoutchouc tubes above 
connect the capsules with a T tube, by which water is first 
sucked up so as to fill the apparatus, The variations of pressure 
produced by the ship’s motion are now revealed on the dial 
through expansion and contraction of the capsules. The advan- 
tage of the method is that no change in depth of immersion 
through pitching, &c., affects the position of the pointer, but 
any change in the ship’s velocity is at once indicated.— 
It is shown by M. Mercadier that the duration of the period 
of a tuning-fork depends on the amplitude and the temrera- 
ture, and that, using the instrument as chronograph or inter- 
rupter, identical results at different times will only be had if 
the temperature and the amplitude be the same. If, as is usual, 
complete identity and large amplitudes be not required, then, so 
long as an amphtude of 3 mm. to 4 mm. is not exceeded, and the 
temperatures are little different, one is certain of having the 
same number of periods per second to nearly o‘ooo1.—M. Gernez 
writes on determination of the temperature of solidification of 
liquids, particularly of sulphur; M. Duboscq describes, with 
figures, his improved apparatus for projection of bodies placed 
horizontally (¢.¢., the magnetic curves) and his transparent projec- 
tion-galvanometer ; and M. Lippmann gives a rdswm¢ of theories of 
the radiometer.—M. Terquem having sought some alcohol varnish 
which would cover glass with an almost invisible layer, on which 
one might write or draw, reconimends one composed of alcohol 100 
cubic centimetres, mastic 7, sandarach 3.—M. Becquerel gives 
an account of his experimental researches on rotatory magnetic 
polarisation (which he has described to the Paris Academy).— 
M. Janncttaz has observed that in the process of piercing a 
crystal normally to the plane of symmetry, the air interposed 
between the deformed and the traversed lamina gives rise to 
elliptical coloured rings similar to ellipses of conductivity, and 
he has investigated the value of the coefficients of elasticity 
according to the radii vectors of those curves. He determined 
the coefficients of elasticity of flLxure of gypsum plates in dif- 
ferent direction, especially those parallel to the axes of the 
ellipses. Comporing their relations with those of the axes of 
conductivity, he found the former to be represented by the cubes 
of the second (the numbers being 1 9j9 and 1°247). 


Archives des Sciences Physigues et Naturelles, April~ 
August.—These numters contain several useful papers. There 
is a review of Swiss geology for 1875.—The origin of the 
Lihernozem, or black earth covering the upper parts of the 
southern plain of Russia, from the Carpathian to the Oural, has 
been much discussed. M. Bogdanow finds in his researches on 
the subject, that the deposit consists, and continues to be formed, 
of the remains of vegetation both of steppes and of forests; its 
thickness, colour, and composition vary with the subsoil; the 
thickest layers are 1°38 m (Murchison said 6 m.), and indicate 
that the region has long since emerged. The Tchernozem has 
been met with in other coun'ries, Transylvania, Moravia, North 
America, &c. M. Bogdanow traces the history of the plains of 
Russia and of their fauna.—M. Demole studies the action of 
bromine on ethylenic chlorhydrine, and a new simplification of 
the fundamental electro-dynamic law, viewed in relation to the 
principle ot conservation of energy, is furnished in a note by M. 
Clausius—-In reply to the question: Has the age of a tree 
influence on the mean epoch of its foliation? M. de Candolle 
states that in only some few species, as the vine, the foliation is 
retarded by age. Young trees are often ‘earlier than those of 
twen'y, thirty, or forty years of the same species ; byt this may 
be due to nearness to the ground, or to other local cirdimstances, 
independent of age. Simular reasons will account for buds in the 
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upper part of a tree opening later than those below ; and in any 
case the influence of age on foliation is nil, or small, compared 
with the influences of climate.—M. Ebray contributes a paper on 
the impossibility of establishing the limits of geological foaia! 
tions, and discusses some other geological principles.—The July 
number is mainly occupied with a coup d’eil over the principal 
ara ha on vegetable physiology in 1875, by M. Micheli.—M. 

iedemann communicates two short notes on the specific heat of 
gases, and onthe changes of the co-efficients of friction of gases with 
the temperature.—-M, Hagenbach, in the August number, studies 
the equilibrium of a sphere ona jet of water. There are two 
cases of the phenomena. In one of these, the jet, divided into 
drops, strikes the sphere laterally at about 50° from the lowest 
point, and makes it turn rapidly about a horizontal axis. The 
sphere also often moves round the jet, sometimes in one direc- 
tion, sometimes in the other. The water follows the sphere in 
its movement, flies off in a series of tangents, some of it, however, 
returning to the point of initial impact. The other case is that 
in which the sphere receives a homogeneous jet at the same point, 
and does not rotate about it, but passes to-and-fro across the jet 
between the two corresponding positions. It turns about the 
horizontal axis, now in one direction, now in the other. M. 
Ilagenbach gives an explanation of these results.—M. Schmanke- 
witsch replies to some criticism of his researches on the changes 
of Artemia salina in water of varying saltness, 
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PARIS 


Academy of Sciences, September 18.—Vice-Admira] Paris 
in the chair.—The following papers were read :—Eaamination 
of observations presented at various epochs regarding the 
transit of an intra-mercurial planet over the disc of the sun, by 
M. Leverrier. He cites eleven of these, comprised between 
1761 and 1820 (the paper to be continued).—Theorems relating 
to systems of three segments having a constant product, by M. 
Chasles.—Note on the period of the exponential ¢7, by M. Yvon 
Villarceau.—Lighting by means of products extracted from 
resinous trees, by M. Guillemare, Distillation of oil of turpen- 
tine resting on an equal volume of slightly alkaline water, re- 
moval of it by steam, and direct and prolonged action of con- 
centrated solutions of alkaline carbonates on oils of resin, 
produces complete separation of the colophony and naphthaline 
these liquids contain ; this effect is proved if ammonia no longer 
affects their limpidity. To utilise the large percentage of carbon 
for light, two lamelliform currents are arranged round the wick ; 
the exterior, by means of a cone 8 centimetres in height, the other, 
interior, with a movable conical nipple. The draught is effected 
with a glass chimney, which has to be ground at the base, so 
intense is the light. This light is recommended for ships’ lanterns 
and photo-telegraphic apparetus.—On a mode of treatment of 
phylloxerised vines with lime, by M. Pignede.—M. Lucan pre- 
sented an instrument employed by the negroes in Congo for 
capturing serpents. This is a tube, the walls of which are made 
of pieces of reed interlaced ; when the scrpent enters they con- 
tract through the very efforts which he makes to escape. —On 
the capture of rattlesnakes, and the supposed association of these 
serpents with a small owl and a small dormouse, by M. Trecul. 
Travelling, in 1848, in the region west of Arkansas, he caught 
snakes by passing over them, when erect, a loop with running 
knot attached to his ramrod ; they remained quite straight and 
were easily killed, The ‘villages of little dogs,” or dormice, 
are sometimes pretty large, ¢.g., half a kilometre in diameter. 
One was in a fertile district covered with high herbs, but the 
und of the village was entirely denuded by the animals, and 
ittle earthworks thrown up, with holes in them, and communi- 
cating together. The dormouse takes a survey from the top of 
thee eminences, with only his head thrust out. In coming out, 
which they do most cautiously, they give a small sharp bark. In 
another Village the author saw a little owl issue from one of the 
burrows, which was also; evidently frequented by dormice ; and 
in another burrow was a rattlesnake, but this burrow had evi- 
dently been long deserted by the other animals. —Symbolic 
formula giving the degree of the position of points, the distances 
of which from given algebraic curves verify a given relation, by 
M. Fouret.—On the physical properties of gallium, by M 
Lecoq de Boisbaudran. This subject is noted elsewhere in connec- 
tion with Gae Journal de Physique. We here note that the density 
the author formerly obtained (4°7 at 15°) was different from that 
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to which M. Mendeleef’s theoretical views pointed (5°9), for a 
body between indium and aluminium to which gallium otherwise 
closely corresponded. Having lately, however, treated som 
gallium by keeping it half an hour at 60°-7o° in nitric acid,’ 
diluted with its volume of water, washed, heated strongly, 
then solidified it in dry air, he obtained the number 3956, 
which agrees with that of M. Mendeleef.—Anatomical and mor: } 
hological researches on the nervous system of hymenopterous} 
insects, by M. Brandt. He studies the metamorphoses which) 
occur in the ganglionic chain in passage from the larval to the adult 
state. —Experiments and observations on vitreous rocks, by M. 
Meunier. He concludes (1) That vitreous rocks do not representé 
the product of a vitrification of crystalline rocks, but the latter 
are derived from the former by way of devitrification. (2) The 
direct devitrification of obsidian, gallinace, retinite, &c., cannot 
be produced, and the presence of gases and vapours in the 
vitreous rocks seems to be the opposing obstacle. (3) Thisk 
devitrification becomes possible when the rocks, by fusion, are} 
freed from their volatile elements. ‘ 
ROME \ 
R. Accademia dei Lincei, June 4.—On the specific rota-, 
tory power of asparagine, by M. Cossa, Tle extended the’ 
researches of Pasteur on this subject, varying the proportion ' 
of asparagine to the solvent and experimenting with other 
acid solutions. He refers the specific rotatory power (which, ' 
for most of the liquids experimented with, might be con-' 
sidered as a constant) to the yellow rays of the spectrum. — ; 
On the rotatory power of santonic, metasantonic, and hydro-. 
santonic acid in various solvents, by M. Cannizzaro,—On the elec- 
trical state of bodies, by M. Volpicelli. The electricity manifested ' 
in bodies through the condenser is to be attributed to the electricity 
of the atmosphere, since 1t follows in quantity and quality the phases | 
of that.—M. Volpicelli replied to memoir of M. Pisati, entitled ' 
“Defence of the Old Theory of [Electrostatic Induction ;” also 
to a note by M. Cantoni on a pretended reform of the theory of : 
electrostatic induction : also to a letter of Maxwell’s in NATURE 
(vol. xiv. p. 27).—Studics on microscopic images of medullary 
nerve-fibres, by M. Boll, Ile studies the alterations produced 
by a variety of chemical agents—sodic chloride, osmic acid, 
glycerine, ether, chloroform, &c. He finds that the myaline does 
not form a continuous sheath within the axis cylinder. The medul- 
lary sheath is composed of a series of segments placed one above 
another (in the sciatic nerve of a frog he counted twenty to twenty- 
five of these segments).—Duration of vitality of the macula ger- 
minativa, by M. Colasanti. Experimenting with hen’s eggs, he 
found that in the first twenty days aftcr the egg is deposited, 
development of a chicken may take place, but after that epoch 
development is not the rule but the exception. But the germinal 
spots which did not produce chickens always showed some deve- 
lopment, though incomplete. This shows that the evolution is 
not the result of a force which exists or does not exist in a gern, 
but rather of a force subjected to quantitative modification, and 
which expires gradually. 





ten 
~ eer en 





ener rep ee nee er To 


CONTENTS 





Pact 
Viz WOUNDED IN SHOOTING . «1. ee we et 8 ee . 501 
BLASERNA ON MusicaL Sounp. By Dr W H. STONE «. + . . §02 
Two Books oN LANGUAGE. By tho Rev. A. H. SAYCE « . + 503 
Our Book SHELF :— 
eka “*School Manual of Geology” - + + +235, ° - 504 
age’s ‘* Geology : its Influence on Modern Beliefs, * : . 504 
Rosser’s © Law of Storms Considered Practically re er er e.<¢) | 
LarTers TO THE EDITOR = 
Korce =P. To. MAIN <6 X32. oh Se ee EO 95 
An Intra-Mercurial Planet.—Hon. F. A_ R. RussBLL. «© + - + 508 
Brilliant Meteor.—JouniI. Prummer, F.G-5 - es es » 505 
The Age of Palzxolithic Man —R H. Tivpeman, F.G,S. «+ 505 
The Flame of Chloride of Sodium in a Common Coal Fire.— 
EpwAarbv T. Harpman, F.G.S.. > ce ee o + 56 
Our ASTRONOMICAL COLUMN 
The Intra-Mercurial Planet Question. + * «+ > oe 8 + 6 6806 
"Lhe Variable Star, Algol . . bad | 
The Minor Planets. . - - *oe rc ott tt « + + §07 
Tue RADIOMETER IN A BALLOON. By W. Dg FonvinLLB « « + + 508 
Nite Racusen TORMAUOG cco. koe ee ee Oe 28) sot SOF 
Tin Puy-pg-DOmE OBSERVATORY (W2th J llustrations) +» +» +» 509 
ON THE APPARATUS EMPLOYED BY THE LATE Mr .GRAHAM, F.R.S. 
IN HIS RESEARCHES. By W. CHANDLER Ropgxts, F.R.S. (With 
Illustrations) a en ee ee ee .e 28 «© © & @# & @ Sir 
GERMAN Exrrpition To SIBERIA» + + 7 es ee et tS 514 
THe “CHALLENGER” EXPEDITION - — ee ee » §15 
Norges... ar Tae ax heat eal vu tee ar der aw Ca? ace et ake 
Scrmntiric SkRIALS » 1 8g ge et ee ee HT 18 
SOCcIRTIES AND ACABEMIEZS Pe ee a e « §80 


| illustration of this fac, 


NATURE 


THURSDAY, OCTOBER 12, 1876 








OUR NATURAL HISTORY COLLECTIONS 


HOSE who pass along Cromwell Road, South Ken- 
sington, will not fail to observe on the site of the 
former International Exhibition, a stately building rising 
from the ground under the superintending genius of Mr. 
Waterhouse. The contractors have labelled it “ The 
Museum of Natural History,” but when the building 1s 
completed (which will be the case in November, 1877, 
according to the Office of Works) it may “ surprise” our 
readers to be told that there will be no “ Natural History ” 
to put into it. The Natural History Collections in the 
British Museum—which are commonly supposed to be 
national property—belong not to the people of England 
nor to the “Government,” but to fifty “Trustees” who 
are obliged by statute to keep them in Great Russell 
Street, and nowhere else. In order to enable these col- 
lections to be removed to South Kensington when the 
new building is ready to receive them, it will be necessary 
to pass an Act of Parliament discharging the Trustees 
from their present statutory duties and enacting others 
applicable to the new site. Now the Royal Commis- 
sioners on Science, who have recently terminated their 
labours, have devoted a good deal of time and attention 
to this branch of their subject. They have come to the 
conclusion that the removal of the Natural History Col- 
lections to another building will be a good opportunity 
for effecting a radical change in their administration, 
which, as itis now conducted, is by no means satisfactory 
either to men of science or to the public. It must be 
recollected that the British Muscum was originally in- 
stituted as a great public library, to which the collections 
of art and science were considered merely as appen- 
dages. The director of the whole institution is still 
called the “ Principal Librarian,” and even up to a recent 
period the whole of the staff, even in the scientific depart- 
ments, was classified under the fiction that they were 
“ assistants” in the Library. The consequence of this 
leading idca is that everything in the British Museum, 
even up to the present time, is sacrificed to the extension 
and glorification of a single department, The Natural 
History Collections have, it is true, a nominal head, 
and a very eminent person he is, but Prof. Owen has 
nothing to do with the government of the institution, 
and has not even access to the trustees when they 
meet in solemn conclave. All he can do, when any- 
thing is wantcd or something goes wrong in one of 
the Natural History Departments, is to approach the 
trustees through the principal librarian, an excellent 
individual, no doubt, but a gentleman entirely unac- 
quainted with natural science and its requirements. It 
will be easily imagined, therefore, that under this system 
everything is sacrificed to the Library, The head-execu- 
tre omcer, naturally enough, thinks that his own branch 
fe ap eee is of by far the greatest importance, and 
at everything else should knock under to it. As an 
age : : we have only to turn to the 
a aye eae for the current year. It will 
mat 10,000/, is to be spent upon the pur- 

chase of printed books for the British Museum although 
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copies of all those published in the United Kingdom 
are obtained gratis, whereas the miserable pittance of 
1,2007, is allowed for zoological specimens, 80o/. for 
fossils, and 400/, for botany! It may be alleged by 
the trustees that these amounts are sufficient, but the 
contrary is notoriously the case. The general level of 
the zoological and botanical collections in the British 
Museum is undoubtedly far below what it ought to be. 
The finest specimens in nearly every department of 
natural history fall into the hands of amateurs be- 
cause the National Collection is so badly supplied with 
funds for purchases of this kind. No dealer would 
think of offering a new butterfly or a new humming: 
bird to the British Museum. With the former he would 
go to Mr. Hewitson with the latter to Mr. Gould, Again, 
the staff of officers in the Natural History Departments 
is inadequate in point of numbers, Their salaries like- 
wisc are much below those of other branches of the 
Civil Service, and quite insufficient for the duties expected 
of them. Hence it follows that there is little temptation 
for young men of ability and education to accept such 
acareer. These deficiencies might have been remedied 
long ago if the trustees had been content to give up 
their patronage. But the right of presentation to all places 
in the British Museum is vested by statute in the three 
principal trustees, and the Government, naturally enough, 
declines to increase the value of appointments over which 
they have no sort of control, 

Under these circumstances it is not to be wondered at 
that the Royal Commissioners on Science have come to 
the conclusion that, as regards the Natural History 
Departments shortly to be removed to South Kensington, 
the irresponsible rule of the fifty trustees should alto- 
gether cease, and a more simple form of government 
come into existence on the new site. Nothing can be 
more successful than the National Botanical establish- 
ment at Kew, governed by a Director immediately re- 
sponsible to one of the Ministers. The Science Com- 
missioners, with good reason, recommend a similar form 
of administration for the National Zoological Museum at 
South Kensington. 

In this view, as will be seen by reference to their report, 
the Commissioners are supported by the best men of 
science of the day, many of whom have emphatically con- 
demned the present system. One short clause in the Bill 


which must be brought in to authorise the transfer of the 
Natural Ilistory Collections to South Kensington will be 
sufficient to discharge the trustees from all future responsi- 
bility connected with them, and we trust there will be no 
hesitation on the part of her Majesty’s Government in 
following the excellent advice tendered to them by the 
Science Commissioners on this subject. 





Naked Truths of Naked People: an Account of Expedt. 
tions to the Lake Victoria N'yansa and the Makraka 
Niam-Niam, West of the Bakr-el-Abiad (White Nils). 
By Col. C. Chaillé Long, of the Egyptian Staff. 
(London: Sampson Low and Co., 1876.) 

HIS work is more than usually interesting, as the 

author was an American officer in the Egyptian army 

attached to the expedition of Col, Gordon, the successor 
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of Sir Samuel Baker. The descriptions of the country and 
the various tribes who are the “ Naked People” of the 
title, lead us for the most pait over ground that has been 
already brought to our notice by Speke, Baker, and 
Schweinfurth, but a peculiar charm is contained in this 
volume, as it introduces to our notice some of the 
Dramatis Persone of “Ismailia,” and we find ourselves 
in the presence of many of the principal characters pour- 
trayed in the last work of Sir S. Baker ; among others, 
the now well-known slave merchant, Abou Saood. 

Some persons may not have forgotten that Sir Samuel 
Baker was accused of having dealt somewhat too harshly 
with this arch slave-trader, and it is therefore gratifying 
to receive the testimony of Col. Long who in p. 20 writes 
on arrival at Khartoum :— 


‘“‘It may not be foreign to the subject to allude here to 
the unfavourable impression produced upon government 
officials and the well-wishers of the expedition on learning 
that Abou Saood was on his way to join us, that he had 
been renominated, and would go to Gondokoro in con- 
nection with the administration of the Equatorial Pro- 
vinces ; for in Khartoum Abou Saood was looked upon 
as inimical to the intcrests of the Government in these 
regions. Reference to him will be hereafter made and 
his true connection with the expedition and final fate be 
fully shown.” 


On March 22, 1874, after an extremely rapid journcy 
of only twenty days from Suez, Col, Long, in company 
with Col. Gordon, left Khartoum by steamer for Gon- 
dokoro. The terrible difficulties which had impeded 
the expedition of Sir Samucl Baker had vanished, 
and the great White Nile was opened to navigation by 
the removal of the enormous vegetable obstructions, 
This great work had been acccmplished by the energy 
of Ismail Ayoub Pacha, the governor of Khartoum, who, 
by the special orders of the Khedive, suggested by Sir 
S. Baker, had worked with a large force during two fol- 
lowing seasons (not for only three weeks as supposed by 
Col. Long), and the river had resumed its original 
character. The fleet of seven steamers which Sir S. 
Baker had sent up from Alexandria to Khartoum had 
now an uninterrupted channel, and communication be- 
tween Khartoum and Gondokoro would be effected in 
twenty days, instead of the weary and pestilential voyage 
of twelve months, so painfully described in “ Ismailia.” 
Under these favourable conditions Col. Long reached 
Gondokoro on April 17, and he immediately prepared to 
visit the interior instead of delaying at that unhealthy 
station. 

The Commandant, Raouf Bey, fuinished him with 
two trustworthy soldicrs from the faithful “forty thieves ” 
of Sir S. Baker. These men, Said Bagira and Abd-el- 
Rahman, proved themselves worthy of the high reputation 
of the corps, by extreme courage and devotion throughout 
theis service with Col, Long. In company with a large 
party of irregular troops, Col. Long started from Gondo- 
koro to the Victoria N’yanza, on April 23. The company 
included a personage who becomes famous in the course 
of the narrative ; this is Ba Beker, of whom Col. Long 
thus writes :—“ The presence at Gondokoro of a wily 
black named Ba Beker, who had made his way through 
Unyoro, coming from M’tésé, King of Uganda, and 
bearing letters to Sir Samuel Baker from Lieut, Cameron, 


NATURE 


[Oct 12, 1874 


announcing the death of Livingstone, at Ujiji, seemed 
propitious circumstance ”—p. 36. 

It is to be regretted that Col. Long appears to have bee 
ignorant of the previous history of certain character 
whicn appear in his narrative. The “wily black,” B 
Beker, was formerly the dragoman, or interpreter, be 
longing to Abou Saood’s station at Fabbo, and he ha 
learnt the language of Uzanda during a visit to the court; 
of M’tésé. Ba Beker’s character for cunning and intrigue. 
was so well known to M’t¢s¢, that, when that potentate 
formed an alliance with Sir S. Baker, he stipulated that 
Ba Beker should not be sent to his court as he was un- 
trustworthy and a dangerous schemer. Sir S. Baker 
therefore sent from Fatiko a soldier named Selim, who! 
had formerly been one of the “ faithfuls ” with Speke and, 
Grant, and knew the language of Uganda. This man: 
Selim was one of the “ forty thieves,” and he accompanied. 
the envoys of M’tésé to remain at his court as a representa- 
tive of the alliance formed with the Egyptian Government, 
The grand reception which Col. Long received from King 
M’tésé upon his arrival at his capital, was the satisfactory 
result of thc friendship established with the king by Sir 
Samuel Baker, who at his instance had already sent two 
expeditions in search of Livingstone, one of which had 
reached Lieut. Camcron, and had returned from an enor- 
mous distance, bearing letters for Sir Samuel Baker ; 
these were sent down from Uganda to Gondokoro, by the 
wily Ba Beker, who had, against orders, found his way to 
the court of M’tésé. Ba Beker will be remarked through- 
out the narrative as a plotter against the success of Col. 
Long, whom he attempts to infect with small-pox, by 
sending a native reeking with that disease to march by 
his side. 

Col. Long commenced his journey during the rainy 
season, and his people suffered severely from fever and 
the miseries inseparable from a wet march, At that time, 
the new territory was occupied by several important 
military stations left by Sir Samuel Baker, including the 
Foit Fatiko on 3° lat., and Foweera, on 2°, in the country 
of Unyoro. The latter station had been formed when 
Sir S. Baker established an indissoluble alliance with 
Rionga after the attack by Kabba Réga at Masindi, which 
terminated in the defeat of the natives and the total’ 
destruction of their capital; but as the country was bare of . 
provisions, the troops were forced to destroy their own 
camp, and to join Rionga. | 

Col. Long started under the favourable conditions that 
M’tésé, on the equator, was an ally of the Government ; 
Rionga had been declared chief of Unyoro by Sir S, 
Baker. Two powerful government stations existed along 
the road; several stations, such as Fabbo and Faloro, 
were held by the irregular troops established by Sir S. 
Baker (formerly slave hunters) under the command of | 
Wat-el-Mek, and no enemies were supposed to exist | 
except Kabba Réga, who had apparently somewhat | 
recovered his position after the departure of Sir S, Baker | 
to England. 

In speaking of the Baris, the first tribe through which ‘ 
he passed, Col, Long says (p. 47):—“ The treacherous 
and cowardly Bari had at Iength accepted as a faat the 
definitive occupation of the country by the government 
troops, against whom, these people, and in fact every 
other tribe, had been excited by the Dongolowe faction.” 


Oct. 12, 1876] 

LA hea ae ne ee ne 
(The Dongolowes are the slave and ivory hunters.) This 
is important evidence, which coincides with the descrip- 
tion of Central African politics in “ Ismailia,” 

On April 28 Col. Long arrived at Moogi, the last of the 
Bari tribes. As the Bari refused to sell provisions it 
became necessary to forage. This is the great difficulty 
of that portion of Africa, the troops must either starve or 
help themselves ; in the latter case it is not surprising that 
the natives offer resistance, which ends in bloodshed. 
Three of Col. Long’s people were killed by the Moog), 
and a general attack commenced. A rapid and skilful 
disposition of his force enabled Col. Long to disperse his 
assailants, and charging them at the double, they were 
put to flight. This was hjs first experience of the docile 
negro, who, we are told by philanthropists, is to be 
gained by conciliation. Col. Long’s “Naked Truths” 
appear to take a more practical and common-sense view 
of the African savage. On April 30 Col. Long has 
another skirmish with the Moogites, and it should be 
remembered that this tribe had never opposed Sir Samuel 
Baker’s march and were treated most kindly by him. 
The return for this consideration was an attack upon 
Col, Long, and the subsequent massacre of the unfor- 
tunate Linant de Bellefonds, with thirty-six of the gallant 
“forty thieves” sent to make a reconnaissance by Col. 
Gordon. 

On May 5 Col. Long arrived at Fatiko, near 3° latitude, 
He thus describes it :— 


“Fatiko is a neat little earthwork surrounded by a 





fosse about ten feet deep, constructed by Sir Samuel 
Baker, flanked on its western side by a huge rock moun- 


tain that serves as well for a look-out. Its position and 
construction render it almost impregnable, certainly 
against any African force. From its rocky eminence one 
might see the Nile, though more than a day’s march dis- 
tant, winding its serpent-like way from the Albert 


N’yanza.” 


Speaking of the officer, Adjutant-Major Abdullah, 
whom Sir Samuel Baker had left in command, Col. Long 
writes :—“ It gives me no little pleasure to refer hcre to 
the cleanliness and discipline of his command, and the 
esprit de corps which he had instilled into both officers 


and men.” This is a gratifying result from the labours of 


a European who first planted these stations in Central 
Africa to suppress the slave-trade, 

At Fatiko Col. Long was introduced to Wat-el-Mek, 
who commanded the irregulars. This man, conspicuous 
in “Ismailia” as the chief agent of Abou Saood, who was 
subsequently pardoned by Sir S. Baker and appointed 
to his present command, determined to escort Col. Long 
to Foweera, and together with Selim, already described, 
and the wily Ba Beker, they started, May 12, towards 
Foweera, about seventy miles distant. On May 17 they 
reached the camp, garrisoned by 270 men, and described 
by Col, Long as a “model of neatness and order.” 
After a rest of some days at the station of Foweera, 
during which Col, Long was much impressed with the 
noble appearance and character of Rionga (the chief with 
whom Sir S. Baker had formed an alliance by ‘exchanging 
blood), he at length started for the capital of M’tésé in 
company with Selim (Sir $, Baker’s representative) and 
the wily Ba Beker, who was extremely jealous of the co- 
interpreter. After a terrible journey of rain, slush, and 
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numerous deep marshes, which induced distressing 
attacks of fever, Col. Long and his party arrived at the 
capital of the great King M’tésé. 
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It is absolutely necessary to refer all readers of African 


travels to the work itself, as “ Naked Truths” will yield 
a rich harvest of horrors, which would intrude too largely 
upon the space accorded to a review. 
given by the great King M’tésé commenced by the cold- 


The reception 


blooded massacre of thirty people in Col. Long’s pre- 
sence! This is the monarch whose praises Mr. Stanley 
sings! It is indeed necessary that “Naked Truths” 
should be impressed upon the public. Col. Long’s 
description of M’tés¢ is perfectly truthful, agreeing with 
that given by Capt. Speke. There can be no doubt 
that in spite of his savage customs he is far more en- 
lightened than most African monarchs, and much can 
be done with his assistance in opening Central Africa 
to commerce. We can only hope that his country will not 
be annexed to Egypt, in which case we should lose the 
confidence of a man who has already rendered most im- 
portant assistance as an independent potentate. If the 


simple traveller shall be known in Africa as the fore- 


runner of an invading army, and the return for a gracious 
reception shall be the loss of a kingdom, future explorers 
will be regarded in Central Africa with well-merited sus- 
picion, and the ordinary dangers of the country will be 
enhanced, 

Col. Long visits a small portion of the Victoria Lake, 
which conveys an impression since proved to be erroneous. 
He then proceeds in two canoes with his faithful Said 
Bagira and Abd-el-Rahman, together with a few followers, 
down the river from Urondogani to Rionga’s Island. He 
is dreadfully ill, and the wretchedness and misery he de- 
scribes will show that nothing has been overstrained in 
the accounts of those regions previously published. 
When opposite M’rooli, lat. 1° 38’, where the Nile is more 
than a thousand yards wide, he is attacked by a fleet of 
forty canoes by the people of Kabba Réga. ‘The fight 
which ensued is one of the liveliest scenes of the book, 
and the cool and accurate shooting of Col. Long and his 
two ex-“forty thieves,” with Snider rifles and a large 
supply of ammunition, win the day, and save the little 
party from destruction, 

In a state of great physical prostration from hunger 
and continual sickness, our gallant explorer and his little 
party reached the military station at Foweera (Rionga’s), 
At this place he made an important discovery, that on 
the same day that he was attacked by Kabba Réga’s fleet 
of canoes at M’rooli, Sulieman, the ex-slave-hunter, but 
prescnt officer of the Egyptian Government, was actually 
residing with Kabba Réga at his palace! Col. Long 
needed no further proof of treachery ; it was a repetition 
of the conduct pursued towards Sir S. Baker, and as Col. 
Long writes “in acting against me, he was but proving 
his hostility to the Egyptian Government and his #ym- 
pathy with Kabba Réga, the old ally of Abou Saood.” In 
fact, the irregulars formed of the disbanded slave-hunters 
of Abou Saood knew that their occupation was gone, and 
they still clung to the hope that some fortuitous circum- 
stance might lead to the withdrawal of the Government 
from the new territory, and the return of the good old 
times of slavery. 

CoJ. Long had hoped to visit the Albert N’yanza, but 
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finding it quite impossible, he at length returned to 
Fatiko, His final report of the Fatiko natives is as 
follows :— 

“The Fatiki of all the negro tribes J had seen are the 
most moral and the most honest. They were very 
numerous, and their well-filled corn-bins attested their 
frugality and their industry in the cultivation of ‘ dourah,’ 
the sole product of the soil.” 

It will be remembered by readers of “ Ismailia” that 
Sir S. Baker delivered these good people from the yoke 
of Abou Saood’s slave-hunters, and they have ever since 
shown their gratitude by cultivating corn sufficient for the 
support of the garrison. In p. 205 Col. Long writes :— 

“The garrison of Fatiko, composed of 200 men, was 
sheltered from any attack not alone from its position in a 
military point of view, but because of the entire sympathy 
of the natives, who were most friendly to the government 
troops and acknowledged their authority with pride at 
being considered as belonging to ‘ Meri.’” ... 

Nothing can be more satisfactory to the true well- 
wisher of the negro than such a picture, neither could 
any more convincing proof be desired of the grand reform 
effected in these districts by the Khedive’s expeditions to 
suppress the slave trade. 

On October 18 Col, Long returned to Gondokoro, 
where he heard with sorrow that most of the Europeans 
had died during his absence. He speaks with honest 
pride of the congratulations that he received from the 
Governor-General (Col. Gordon) upon the results of his 
arduous journey. He was also visited by Abou Saood, 
of whom he writes :— 

* Abou Saood came to see me and to welcome me 
back. From the very great dignity with which he had 
been invested on his arrival, he had now fallen into 
disgrace.” 

Col. Long now returned by steamer to Khartoum to 
recruit his health by change of air, and having remained 
at the Soudan capital for sufficient time, he once more 
returned to the White Nile regions with reinforcements. 
On his voyage to Lado, a new station which Col. Gordon 
had established fourteen miles north of Gondokoro, he 
was tempted to explore the important river Saubat, which 
is the largest affluent of the White Nile. In a powerful 
steamer he passed up the stream of the Saubat for about 
300 miles, and arrived at anivory station of the Arabs far 
beyond the highest point reached by Europeans. The 
Saubat was reported navigable for an unknown distance, 
but circumstances compelled his return, and Col. Long, 
after a rapid passage, once more joined Col. Gordon at 
Lado. 

A short rest at this station prepared him for an expedi- 
tion into the Niam-Niam, or cannibal countries west of 
the Nile. During this journey Col. Long lost a consider- 
able number of men from sickness, and, as usual, was 
attacked by the natives, who succeeded in killing one of 
his goldiers. With the assistance of the irregular troops 
from the Niam-Niam stations, and those warlike tribes of 
cannibals, he defeated the enemy, and his allies ate 
them as refreshment after the battle. Col. Long subse- 
quently returned to Lado, and after a short but brilliant 

career in Central Africa he returned to Egypt, to take the 
command of an expedition sent by the Khedive to the 
Juba river on the east coast of Africa, 
In congluding a notice of this volume we must express 
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a regret that Col. Long gives us no astronomical observa- 
tions; therefore no practical addition has been made to our 
geographical knowledge. There are also some instances 
of careless description, as he speaks of “ deer,’ whereas 
no species of deer exist, and he must mean “ antelopes.” 
He tells us of a boa constrictor 30 feet long, with a thick- 
ness equal to the body ofa child. This is a careless picture 
of an enormous snake that deserved to be accurately 
measured as a curiosity in natural history. 

There are no pretensions to literary style in this book, 
but the charm exists in the evident truthfulness and 
absence of prejudice which pervade it throughout. Col. 
Long is far too honest and straightforward to condescend 
to stratagem to win the applause of the public ; he does 
not believe in the good qualities commonly attributed to 
the negro. 

The impression left on the mind after carefully reading 
Col. Long’s “ Naked Truths,” is that such men as he un- 
doubtedly is, are the true stamp for the improvement 
of Central Africa—a character which combines courage, 
energy, love of liberty, and fair play, and sound common 
sense with patience, must effect good, and such a man 
will always be respected by the negro equally with more 
enlightened races, 





OUR BOOK SHELF 


Electro-Telegraphy. By Frederick S. Beechy, Telegraph 
Engineer. (I. and F. N. Spon, 1876.) 


Why Mr. Beechy should wish to depart from ordinary 
usage and call his book electro-telegraphy rather than 
electric telegraphy, we have no idea. The assumption of 
an cccentric title for a scientific book naturally gives rise 
to a feeling of prejudice against it. Neverthcless, we find 
in this little book a very fair and clear account of the 
practical part of electric telegraphy. It would be im- 
possible, in 125 pages, to deal fully with this great subject. 
Mr. Beechy has, however, managed to compress into that 
short space an account of the principles and methods both 
of sea and land telegraphy, sufficient to give an intelligent 
reader a very good notion of how telegraphy is carried on, 
He has wisely avoided all detail regarding telegraph in- 
struments. In his diagrams he generally gives a skeleton 
illustrating a principle without attempting to display details 
that would only complicate the figure. Hus descriptions 
are generally clear and simple. 

It is surprising, howevcr, that he has not taken the 
trouble to explain the elementary principles of electric 
science more thoroughly. We are far from satisfied with 
the preliminary chaptcrs on this part of the subject, and 
we have noticed some very extraordinary mistakes. In 
the chapter devoted to “testing” we read as follows: 
“The metre, or French standard of length, is a certain 
sub-multiple of the diameter of the earth, The standard 
of time, or the second, is derived from observation of the 
earth’s revolution. The standard measures, such as the 
yard measure or the pound weight, may be lost or de- 
stroyed, and the only security for always obtaining reliable 
standards is the permanence of the great natural laws of 
our globe.” This is very astonishing. To say nothing 
about the “diameter,” which may be a misprint, we thought 
that though the writings of Balfour Stewart, Maxwell, 
Thomson, and the celebrated B.A. Unit Committee, every 
one knew better than to trust to permanence of the earth’s 
dimensions for replacing the metre were it lost. 

The next paragraph defines the Ohm. “The Ohm is 
obtained by observing what effect is produced by a current 
of electricity on a certain conductor in a given time. As 
a certain metal rod represents the yard, so a wire of a 
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certain resistance represents the Ohm. The Ohm is a 
gmall coil of German silver wire representing the resist. 
ance overcome bya current in a certain time. What 
kind of conception can Mr. Beechy have of current and of 


resistance ? ; 
Still, as we have already said, we are much pleased with 
Mr. Beechy’s little book. The author can readily make 


the necessary improvements in a future edition. 
eprom anata ET a AL ARPES PAE OC OTIC ATCT er nga merne eremeeameomemeemeny eemarasoeneeeeeae nemo 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressea 
by his correspondents. Neither can he undertake to relurn, 
or to corvespond with the writers of, reected manuscripts. 
No sotice is taken of anonymous communications.) 


Action of Light on Ebonite 


Ir is well known to electricians that the insulating power of 
ebonite gradually diminishes in consequence of the formation of 
a conducting layer of sulphuric acid on the surface (pioduced by 
the oxidation of the sulphur used in vulcanising). It is perhaps 
not so well known that exposure to light facilitates this change, 
if indeed it is not an essential condition. 

In order to put this to the test, a plate of ebonite polished on 
both sides was cut into four pieces, each about 52 mm. long, 
22mm. wide, and 8°5 mm. thick, exposing therefore a surface of 
about 3,500 square millimetres (the edges were not polished), 
and one half of each piece was varnished with an alcoholic 
solution of shellac. Two pieces were placed in wide test tubes 
plugged with cotton wool, and the other two were sealed her- 
metically in similar tubes. One of the sealed tubes and one 
plugged with cotton wool were placed in a dark drawer, and the 
other pair exposed to light in the laboratory, and during the latter 
part of the experiment to direct sunlight. The experiment was 
commenced on December 26, 1874, and after some time minute 
drops of liquid were perceived on the ebonite exposed to light 
and air, the remaining three pieces retaining their original ap- 
pearance. Between September 1 and 21 of this ycar the 
sealed tube exposed to light was accidentally broken, so that for 
a period of less than three weeks the ebonite in it was exposed 
to both light and air. On September 21 the tubes were opened, 
the ebonite washed with water, and the amount of acid deter- 
mined by standard solution of caustic soda. No trace of acid 
could be detected on either of the pieces of ebonite which had 
been kept in the dark ; on the one which had heen exposed to 
light in the closed tube, °343 milligrammes of sulphuric acid 
were found, and on that exposed to light and air, 2°646 mulli- 
grammes, 

By a mistake it was not ascertained whether the part of the 
ebonite which had been varnished had become acid, but durmg 
the time of exposure small drops were also perceptible on this 
portion of the surface. When the pieces were exposed to direct 
sunlight another change became visible, the drops being replaced 
by what appeared to be small particles of a yellowish white 
solid. This may have been due to the heating of the black 
material by the sun and consequent action of the strong acid on 
the solid. 

I was led to try this experiment by noticing that an ebonite 
plate electric machine which had been kept in a light room had 
changed in colour except on those portions which had been 
protected from light by the rubbers. The exposed surface 
acquired a brown colour and the machine acted very badly. On 
cleaning the plate with a hot solution of caustic soda, large 
quantities of ammonia were evolved and the brown surface be- 
came softened, so that it could be easily scraped off. 

: an opportunity of noticing a remarkable instance of this 
ae @ short time since in the laboratory of my friend, Mr. 
x arren De la Rue, An apparatus with an ebonite base, with 

ree adjusting screws, was standing at sume distance from a 
hae Ow. The surface of the plate was covered with a fine dew 
‘ on a liquid, except at the parts where the shadows of the 

cade of the screws fell, The surface at these places completely 
retained its original polish, 

The interest of this matter must be my excuse for communi. 
ae ie results of an incomplete experiment. 

oyal Indian Hogineering Goi! » HERBERT MCLEOD 
Cooper’s Hill, October 2 
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Visual Phenomena 


TRE following quotation was written, and a stereo-slide to 
which it was appended was sketched by myself in January last, 
and shown at the sowvce of the Manchester Mechanical and 
Scientific Society then held :— 

‘6In looking through comparative darkness at any bright 
light, the writer, who is near-sighted, sees in place of such oo 
or any number of such lights, a bright disc or discs each like the 
stereoscopic combination of the figures here shown. 

“ Are such figures seen by other myopic subjects, and do they 
consist of the middle portions of the crystalline lenses as seen 
from within ? 

“In order to develop the figures the source of light must be 
sufficiently distant to subtend an angle of about one-twelfth of a 
degree; the discs have an apparent diameter of about 1° or 
more, being like the pupils which seem to define their outline, 
persistently variable in size (¢., always on ¢he move). The 
disc-patterns are constant in markings and position, and their 
brighter lines irradiate the darkness (of the vitreous humour) as 
though by refraction from the (?) denser portions of the Jens,” 

The discs above mentioned differ a little in each eye, but the 
groundwork in both cases is a somewhat iiregularly five-armed 
star ; each arm has a shaded axis with bright margins, and they 
radiate from a luminous ring inclosing a darker central spot. 
The whole figure 3s well illuminated, its details being defined 
rather by variations of light than by dark markings, and their 
comparative brightness ##’er se being not unlike that shown by 
the various parts of the lunar surface at the full. The intervals 
or sectors of the figures are filled with a mottled pattern not easy 
to sketch ; one space contains a figure like a Y with the stem 
outwards ; another a V point inwards. Some dark spots, inside 
bright rings, as they are exposed or excluded by the margin of 
the figure, curiously define the varying size of the pupil as one 
approaches or recedes from the light; at about 12 yards from 
(say) a street Jamp the disc is suddenly supplanted by the true 
form of the gas flame. 

I see these appearanccs with the unassisted eyes; a concave 
lens at once snuffs them out. About sixteen years ago I tried 
some experiments with cozver lenses, and found that on holding 
the Jens farther from the eye than its (the lens’s) focal distance, 
the star figure suddenly became a NEGATIVE—its cardinal points 
reversed, its lights shadows, and we versd; the arms bright, 
with shaded borders, and the dark spots bright, with shaded 
rings. 

On coming from darkness into a gas-lighted strect, the star 
discs appear Jarge for about a second, then suddenly convract, 
but retain a slight oscillation, corresponding with the slight but 
incessant movements of the iris. The conjunction’ of lightning 
and stre-t-lamps has a curious effect ; @/fer each flash the hundred 
or more of discs, one at each light, suddenly contract and more 
leisurely expand, the contraction taking about one second and 
the readjustment about four, 

In place of Mr. Mallock’s Fig. 2 (p. 350), I get a sort of very 
acute St. Andrew's cross, its arms consisting of parallel rays 
crossed by numberless very fine striations, 

Fig. 3 I only see as a tangled confusion, owing to the hairs 
not being so neatly arranged as in Fig. 4; yet their foreshortened 
crookedness seems, by way of amends, to be responsible for the 
following :— 

In looking towards, but a little below, the sun, which should 
be at about its winter meridian altitude, the upper field of view is 
crossed by a sort of variegated aurora of rainbow colours, which 
have almost a polariscope brightness, and are lined and ringed, 
as it were, upon a sort of chain pattera foundation. 

It wag in November or December last that I first found that 
the before-named star figures were not necessarily extinguished 
by a light sufficiently strong to allow of my sketching them; the 
occasion being a highly successful Manchester copy of a London 
fog. A lucid interval and a lowered gas-jet in a large room 
accidentally gave the requisite conditions. 2 

If considered of sufficient interest, I would send copies of the 
discs which are sketched nearly two inches in diameter. The 
disc of a gas-lamp at 100 yards distance has an apparent 
diameter of nearly 3 feet, and a lighted up cotton-mill is all 
light, no wall. H. 8B. Binen 

Sale, Manchester 


are Ry canbe 


Ir Mr. T. W. Backhouse (NATURE, vol. xiv., p- 474) is right 
in interpreting the phenomenon of radiance descrijed by Mr. A, 
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Mallock, as due (in Mr. Mallock’s case) to usder-refraction of 
yays (as in my case it certainly is due to over-refraction), his own 
experience furnishes a good connecting-link between the ‘‘two 
different, though allied, phenomena.” It would be well, how- 
ever, in order to avoid all uncertainty, that we should know the 
result, in Mr. Mallock’s case, of experiments with an obstacle 
advanced in front of the eye from a given direction. The ex- 
poner with concave or convex spectacles is not quite satis- 
actory, because it involves a breach of continuity in the observa- 
tion of the phenomenon. 

In concluding that I am ‘‘ evidently short-sighted,” Mr. Back- 
house attributes to the whole lens a fault which really belongs 
only to certain radial portions of the marginal region of the lens. 
In daylight I see distant objects sharply defined, and that with- 
out excessive contraction of the pupil. It is at night, when the 
pupil is largely dilated and the mareina/ part of the lens 

mes exposed to incident rays, that I see radiance around a 
distant lamp. 

These phenomena being necessarily personal to each observer, 
not admitting of observation by one person for another, and 
evidently ne wide differences, it would be interesting to 
collect and tabulate the facts as described by a number of com- 
petent observers. I would suggest that the initiator of this 
correspondence (Mr. A. Mallock), or some other person, with 
the approval of the editor of NATURE, should receive and tabu- 
Jate such facts as may be communicated on this subject, with a 
view to the publication of the results in a future number of 
NATURE. ‘ ITUBERT AIRY 

Blackheath, October 3 


An Intra-Mercurial Planet 


Ir the phenomenon seen by the Hon. F, A. R. Russell was 
really a transit of this planet, Hofrath Schwabe must have very 
narrowly escaped witnessing it, for on turning to his MSS. I 
found the following observation for the date in question :— 

** 1860, Jan. 29, 9m. (8.11 A.M., G.M.T.). 

‘© Nur die Hauptflecken von 10 deutlich dem Austritte nahe, 
1I undeutlich, 12 u. 13 nicht wesentlich verandert.” 

The numbers refer to the drawing of sun-spots made on the 

receding day, indicating also the order in which the spots 
have appeared since the commencement of the year. No. Io is 
a group of spots near the limb, No. 11 a group of very small 
spots also close to the limb, whilst 12 and 13 are clusters of 
large spots both of sufficient magnitude to be visible to the 
naked eye through a fog. 

Unfortunately the Photoheliograph was not at work on that 
day, nor did Carrington make any observations, the sky being 
cloudy. G. M. WHIPPLE 

Kew Observatory, October 7 





Inequality of the Semi-Diurnal Oscillations of Baro- 
metric Pressure 


WILL you oblige me by publishing the following corrections 
of certain of the formulz in my paper on the Inequality of the 
Semi-Diurnal Oscillations of Barometric Pressure, in NATURE, 
vol. xiv. p. 316? I regret that the distance of my place of resi- 
dence has prevented my sending you an earlier notice of the 


errors. 
Formula (2) should stand thus— 
ne Vee ate, 
i nero is the density of air at standard pressure P and tem- 


perature 7,, &c.” 
The same symbol P should be substituted for P in the next 


formula, and the explanation should run— 
**where s is the hypothetical density of water vapour at P and 
7,, and A its latent heat at temperature 7. Substituting for s 
its appr6ximate equivalent § p, 

r= V8 pt. Foy,” 

P 7 
HENRY F.. BLANFORD 
Meteorological Office, Calcutta, September 5 
Miniature Physical Geology 


THE occurrence of miniature earth-pillars (vol. xiv. p. 423) 


is by no ee. even in our own country. ; 
I noticed excellent examples some years ago in the 
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neighbourhood of Halifax. From asteep exposure of alter- 
nating strata of sandstone and shales, the sandstone stood out in 
broad ledges which received on their upper surface the débrts 
from the weathering shale, consisting of mud and plate-like frag- 
ments of the shale itself. Under the action of the rain this 
débris had been carved out into perfect pillarz, each capped with 
its plate of shale, and with a numerous progeny of smaller pil- 
lars clustering round it, each also with its protecting roof of 
jutting shale. 

Near the Mumbles (Swansea) I visited a limestone quarry at 
the foot of which lay a talus of soft earth embedding a number 
of fragments of limestone. Ifere not only were large earth- 
pillars trom two to four inches high, and in every detail of form 
resembling those of the Tyrol, to be seen sculptured from the 
talus, but a heavy shower of rain falling at the time was actually 
at work producing fresh columns and enlarging the old ones, 
I had with me at the time, by good fortune, a party of some 
forty students, and was pleased beyond measure to be able to 
point out to them these beautiful pillars and the process of their 
growth. So perfect were they that one gentleman more enter- 
prising than tle rest wished to transport one fine group to the safe 
keeping of a glass case. 

But the most striking examples of earth-pillars Ihave seen 
anywhere occur in this neighbourhood, ‘The trias, which 
here frequently consists of a breccia of hard sub-angular frag- 
ments of various kinds of rocks embedded in a red sandy marl, 
is in many localities cut through by the roads, and thus exposed 
in almost vertical faces of considerable length on the side of the 
roadway. ‘These faces have very generally been carved out into 
earth-pillars, which, whilst resembling in all else the Botzen 
pillars, differ from them in remaiming attached vertically to the 
parent rock by one face, and thus are free on three sides only. This 
ornamentation of the rock-faces in high relief may be seen contin- 
uously for many yards, I should think for hundreds, and it is per- 
manent from year to year. No one walking from Dawlish to 
Little Haldon can fail to be struck with its singular appearance, 
and it is especially well exhibited on the right hand bank of the 
road skirting the north-east side of Luscombe grounds. The 
ordinary earth-pillars, free on all sides, may also be occasionally 
noticed in great perfection. After last year’s heavy rains I saw 
several measuring 3 inches high and 2 inches broad at the 
summit : in one case the capping was not of stone, but a piece 
of growing moss, which had become detached from a mossy 
bank by a landslip on a small scale. W. J. SoLtas 

Dawlish, Devons 


The Claywater and Meno Meteorites 


THE analyses of these remarkable bodies by Dr. J. Lawrence 
Smith, as given in the American Fournal of Science for September, 
1876, suggest a new and intcresting inquiry in astro-meteorology. 


| These analyses gave the following results: - 


Clay water. Meno. 





Stony matter... . 73°33 77°76 
Metallic particles . . 17'07 18°00 
Troilite 4 60 4°24 
100‘00 100°00 
Stony part, soluble . 47°20 48°70 
Stony part, insoluble 52 80 51°30 
100°00 100°00 
Stony part, analysed as a whole 
Silica Te rr 44°98 44°70 
Protoxide of iron and aluminia 21°95 22'26 
Magnesia... «5. see oe 29 30 28°97 
Lime Gk, aac <p 1°So 1-85 
Soda . 1°32 1°20 
99°35 98 ‘98 
Metallic particles 

Iron... 92°15 91°86 
Micke! 7°37 7°53 
Cobalt 0.0 wee te tes "28 "13 

Copper and phosphorus... Traces of both. 
Specific gravity au 3°66 3°65 


‘‘ In regarding the above comparative statement of the com- 
position of these meteorites,” says Dr. Smith, ‘‘ it will be seen 
that the compositions of the two as made qut by me do not 
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‘fer more than those of two fragments of the same meteorite, 

Onile they both differ in their physical aspects from the ordinary 

of meteorites, and, in fact, they have few or no parallels in 
collections of these bodies.” 

Are the above coincidences to be regarded as accidental, or 
do they indicate an original connection between the two bodies? 
The former alternative is seen at once to be almost infinitely 
improbable. But the Meno stone fell in Mecklenburg at noon, 
October 1, 1861, and the Claywater meteorite, in Wisconsin, at 
9 A.M., March 25, 1865, the interval being nearly three years 
and a half, How, then, could the bodies have been originally 
sonnected? It will be observed that the two points of orbital 
intersection are almost diametrically opposite, and may therefore 
be regarded as the ascending and descending nodes of the same 
meteoric group. The possibility of an original intimate connec- 
tion of the two meteorites becomes thus sufficiently obvious. 
The nodal points correspond approximately to those of the comet 
pf 1264. Per ms 

It may here be remarked that a similarity of composition was 
also found in the aérolites of May 22, 1827, and June 2, 1843, 
both analysed by Baumhauer. DANIEL KIRKWOOD 

Bloomington, Indiana, U.S.A., September 5 
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Comatula rosacea 


In NATURE, vol. viii., p. 469, is a report of an excursion by 
‘he Birmingham Natural History and Microscopical Society to 
Teignmouth, and of the results of its dredging operations in 
that neighbourhood, in which the following passage occurs :— 
'¢ By far the most noteworthy capture was Comatula rosacea, the 
Feather-star, two individuals of which were taken in the larval 

edunculate condition attached near the base of a frond of 
aminaria, which was torn off by the dredge. The specimen 
measured about one-third of an inch in length. Five young 
Comatulas in a free condition, the Jargest about an inch across, 
were also taken. A subsequent haul on the following day 
brought up from the same locality three adults.” A foot-note states 
that this was in the vicinity of ‘lorbay, at a depth of 12 fathoms, 
on a limestone bottom. 

It may perhaps be interesting to the above Society, and to the 
readers of NATURE generally, to know that during the last 
month Mr. Hunt and myself, in his handy little sailing-vessel, 
dredging in Torbay, have taken Comatule, not by twos and 
threes, but in the greatest abundance. In one haul off Berry 
Head there were certainly more than a hundred adults. On this 
occasion the dredge was brought on board cramfull of the com- 
moner genus, Ofhiocoma rosula, of which there must have been 
many thousands, the Comatulas forming only a small percentage. 
This haul was in about 12 fathoms, on a very rocky bottom. 
We met with pretty similar results close to the Thatched Rock. 
It is evident that the habitat of Comatula is strictly defined, viz., 
in comparatively deep water and amongst rocks. We have 
never taken a single specimen from sandy or shelly bottoms. 

On examining the few pieces of sea-weed and zoophytes 
brought up at the same time, they were found to be covered. with 
the young stalked state of the Feather-stars, which were princt- 
pally attached to Bugula flabellata and Salicornaria farciminoides, 
As I write, I have before me a small bottle of spirit and water, 
in which is a little spray of the latter zoophyte about 2 inches 
in height, and to which are attached at least seventy specimens 
In every stage of growth, from the calcareous bud, with its 
zoophyte-like tentacles, to the perfect, but stalked, form of the 
Feather-star, with its five bifurcated arms; and on a single 
microscopical glass side and cell I have mounted as many as a 

ozen specimens, all growing on the same small piece of weed. 

It 1s generally stated that both Comatula and Ophiocoma, on 
leaving their native element, Lreak themselves into pieces. My 
experience does not bear this out. It is true that, as they 
crawled about the deck in their own peculiar fashion, the Ophio- 
coma especially left an occasional arm behind, but as a@ rule I 
could ta ¢ either of them up in the palm of my hand without 
their exhibiting an suicidal propensities. Presuming on this 
fact, I put about a hundred of the two sorts into a sponge bag, 


but this was asking too much of them, for on reac ing home 
end emptying them out, I found that both Feather-stars and 
Brittle-stars had converted themselves into a mass of mincemeat ! 


It would have been dj 
quarteriol an lack ifficult to find a single portion of an arm a 


long. 
The microscopic y of the structure of the various genera 


and their organs of ocomotion is most interesting, but is beyond 
the scope of this communication, which is merely intended to 
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show that Comatula rosacea and its young stalked state is not so 
uncommon as is generally supposed, but can be obtained in con- 
siderable numbers, especially if one is so fortunate as to have as 
a companion such an experienced dredger as my friend, Mr. 
Frep, H. Lane 





Influence of Islands on Colour of Animals 


THE September number of Blackwood's Magazine contains a 
narrative by Mrs. Frances Wordsworth and her son, Mr. C, F. 
Wordsworth, of six months and twenty-two days spent by the 
survivors of the unfortunate Strathmore upon one of the rocks 
of the Twelve Apostles, an island in the Crozet group. 

If I venture to draw attention to the following extracts from 
their story, it is because they seem to illustrate in a rather re- 
markable manner some observations upon the influence of islands 
in determining paleness ofcolour in animals, which occur in 
Mr. A. R. Wallace’s opening address to the Biologioal Section 
of the British Association at Glasgow. ; 

The Strathmore was wrecked on July 1, 1875, and speaking 
of a period four months later, when penguin’s eggs to 
furnish the castaways with ample food, Mr, Wordsworth says: 
“The eggs did everyone a great deal of good ; those who 
been haggard and miserable got quite plump and fresh ; some of 
them ate about thirty at a meal, and we now saw each other 
with clean faces, for we used the eggs as soap; while a most re- 
markable thing was that every one had fair skins ¢nd light hair, 
dark faces and hair being quite changed, black hair turning 
brown or red, and fairer people quite flaxen. As for myself my 
complexion was pink and white, like a girl’s” (this after four 
months’ constant exposure to the weather) ‘‘with white eye- 
brows, yellow hair and moustache.” 

The survivors were rescued on Jan, 21, 1876, and on Feb, 18, 
Mrs. Wordsworth writes, “‘ Charlie looks well and firm now ; 
his hair had got quite flaxen, which did not suit him at all, but 
now it has nearly recovered its original colour,” 

With regard to animal life on the rock, Mr. Wordsworth 
says: ‘‘I had almost forgotten to mention the real owners of the 
soll. The only unwebbed footed birds on the island, and con- 
stant residents, were what we called ‘little white thieves,’ ‘ white 
pigeons,’ or ‘ white crows.’ They possessed many of the quali- 
ties of our jackdaw, being very inquisitive, mischievous, and 
hardy, and not to be daunted by trifles.” D. PIDGEON 

Holmwood, Putney Hill, September 27 
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ARE WE DRYING UP? 


Suc II is the title of a paper in the September number 
of the American Naturalist, by Prot. J, D. Whitney, 
the object of which is to bring together some of the 
more striking facts in regard to the desiccation of the 
earth’s surface—or at least of a considerable portion of it 
—which has taken place in the most recent geological 
period, and to suggest the inquiry whether we have any 
proof that this desiccation has been and is continued 
into the historical period: in short, Are we drying up? 

There is a prevailing popular impression that the 
countries around the Mediterranean are drier than they 
were two or thrce thousand years ago, and that this 
change is due in part, if not wholly, to the cutting down 
of the forests which are assumed to have once existed 
there. Yet, when this matter comes to be investigated, 
it would appear that there is little if any evidence either 
that there has been any such wholesale stripping of the 
wooded lands, or that there has been any considerable 
change in the climate of that region. It appears to be 
true, at all events, that exact observations with the rain- 
gauge have not yet anywhere been kept up for a sufficient 
time to enable us to speak with certainty with reg3rd to 
the existence of any secular change in the amount of rain 
falling at any one place. 

We have, however, abundant evidence of a great 
change over at least a considerable part of the earth’s 
surface in the amount of water distributed in the lakes or 
running in the rivers, and it can be shown, beyond a 
doubt, that this change has been taking place within a 
very recent period, speaking geologically. Some im- 

ortant evidence can also be adduced to the effect that 
his change has been continued in the histdtical epoch, 
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although not yet capable of demonstration by the recorded 
observations of the rain-gauge. 

There are two regions especially where the facts already 
collected show most clearly not only a diminution in the 
amount of water existing on the surface, but a most 
striking one. In Central Asia and in Western North 
America, the observations of numerous observers all point 
unmistakably in this direction. The observations of the 
Schlagintweits in Thibet and Turkistan are referred 
to. In all portions of High Asia, south and north of the 
main water-shed, in Thibet, throughout the entire longi- 
tudinal depression between the chain of the Himalaya 
and the main water-shed of the Karakorum, there are 
numerous places where the former existence of mountain 
lakes may be recognised In Western Thibet the evapo- 
ration exceeds the supply of water, so that the prevailing 
condition is at the present time one of gradual diminution 
in the area covered by water. There seems to be here, 
in combining all the results of the Messrs. Schlagintweits’ 
observations, abundant evidence of a marked change of 
climate in the most recent geological period—resulting in 
the almost entire disappearance of extensive lakes—and 
also that this desiccation is still going on. 

The observations of Mr. Drewin his claborate work on the 
Jummooand Kashmirterritories, fully corroborates the often 
previously expressed opinion, that the Valley of Kashmir 
was, in later geological times, completely occupied by a Jake. 
But no evidence has, as yet, been discovered to prove that 
this desiccation took place during the historical period, 
although the traditions of the natives point in that direc- 
tion. There is, however, abundant proof of diminution 
in the area covered by water in the basin of the Aral and 
Caspian Seas, not only during the latest geological epoch, 
but also within a comparatively recent period. Those 
who wish to investigate the matter will find the material 
in a Rees by Major Wood, published in the Yous nal of 
the Royal Geographical Society for 1875, and we may 
state in his recent work on “ The Shores of Lake Aral,” 
and in the articles contributed by him to NATURE. There 
is no doubt of the former vastly greater extension of the 
Caspian and Aral Seas; it seems beyond dispute that a 
gradual desiccation of the region has been in progress, and 
that it is still going on, That there once existed here a vast 
Asiatic Mediterranean which was connected by navigable 
waters with the Northern Ocean is very generally admitted. 

Similar facts in regard to the diminished quantity of 
water in Arabia are cited by various travellers in that 
country. In Africa the cxistence of extensive ruins in 
the Great Libyan Desert, in a region quite destitute of 
water, and which is now entirely uninhabited, may be 
taken as a strong indication of great changes since the 
historic period. Dr. Livingstone, in his travels in South- 
ern Central Africa, was again and again much impressed 
with the proofs presented to him of a rapid and extensive 
diminution within recent times of the amount of water in 
the lakes and rivers of that region. 

Prof. Whitney adduces much evidence to show that a 
similar state of things exists in America, especially in the 
region west of the Rocky Mountains, and above all in the 
“Great Basin.” For example, the terraces surrounding 
Great Salt Lake are so conspicuous, that no traveller 
passing through that region on the railroad could fail to 
notice them, It 1s certain that the sharp and well-defined 
character of the terraces in some parts of the western 
regiosi indicates very clearly that the diminution of the 
volume of the water must have been an extremely recent 
phenomenon. It is doubtful whether this desiccation has 
any connection with the former glaciation of the regions 
in question; so far as the problem under discussion is 
concerned, it is of no consequence. 

It 1s certain that both in Asia and North America the 
phenomena of desiccation are on too grand a scale by far 
tu be supposed to have anything to do with cutting down 
of forests, , The drying up has been commenced before 
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man interfered with nature, and has been continued with- 
out reference to his puny operations, 

Evidence is adduced to prove that within the historical 
period, the volume of several of the European rivers 
has considerably decreased. In this connection the in- 
vestigations of Berghaus on the Rhine, the Elbe, and the 
Oder are referred to. Berghaus shows that each of these, 
rivers had decreased in volume during the past hundred, 
years, and that there was reason to fear that they would 
eventually have to disappear from the list of the navigabl 
streams of Germany. Gustav Wex came to the sam 
conclusion with regard to the Danube. 

The general impression, both of Mr. Wex and a com 
mittee of the Vienna Academy, seems to be that th 
cutting down of the forests is the essential cause of th 
desiccation. But the number of facts which can be give 
in support of this hypothesis is quite small, That 
positive diminution in the average quantity of water carrie 
down in the streams would necessarily ensue on removin 
a portion of the forests in any region, Prof. Whitney does 
not consider to have been proved as yet. ; 

In regard to one question, this commission of the 
Vienna Academy is quite unanimous, and this is that 
great pains should be taken by the different Governments 
of the enlightened States throughout the world to obtain! 
morc light and additional data bearing on this subject. 
If desirable for Ewope, Prof. Whitney thinks it is still 
more so in America. They need much more numerous 
and more accurate observations of rainfall. If it can be’ 
shown that the removal of the forests seriously diminishes 
the quantity of water running in the streams, then there 
is yet time to stay the hand of the wood-cutter ere the 
mischief be consummated. | 

That there has been a very inarked decrease in the 
amount of water on the earth within the most recent geo- 
logical period is beyond a doubt ; and that there is con- 
siderable reason to believe that the desiccation is still 
going on has, we think with Prof. Whitney, been made 
evident by the facts he adduces. He promises on 
another occasion to discuss the connection of the so- 
called “glacial epoch” with the present one of desicca- 
tion. 

The subject is one of great interest and of prime im- 
portance, both from a scientific and an economical point 
of view. The New York Nation, in referring to Prof. 
Whitney’s paper, tries to account for the phenomenon as 
follows :— 

Setting speculative causes aside, such as the possible 
variation in the central heat beneath the earth’s crust, 
there is one well-known cause which, we think, can 
scaicely be demonstrated to be incapable of producing 
the desiccation. The sun’s heat is notoriously the source 
of all climates, and changes 1n the amount of heat radiated 
from the sun are now rcgaided as causing the changes in 
terrestrial weather. It 1s therefore reasonable to ascribe 
our drying-up, since it requires ages for its completion, to 
a change in the solar cause requiring also a long cycle for 
its fulfilment, provided that astronomy gives us proof of 
any such change. And astronomy does tell us of two 
such cycles: one in the obliquity of the ecliptic, and one 
in the perihelion distance of the earth from the sun, both 
cycles being results of planctary perturbations of the 
earth’s orbit. ‘The effect of the second of these cycles is 
too abstruse to explain here ; the first is simpler. As the 
angle between the plane of the earth’s equator and that of 
her orbit diminishes, the limits of the torrid zone also 
diminish, inasmuch as that zone is bounded by the tropics 
which are determined by the angle in question. The 
region, then, over which the sun is occasionally vertical is 
being narrowed. An obvious result of this narrowing 
would seem to be an intensification of the equatorial 
phenomena of trade-winds, heat, and rainfall within the 
torrid zone, and a corresponding loss of heat and of préx 
cipitation in the extra-tropical zones. 2 
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PRINCIPLES OF TIME-MEASURING APPA- 
RATUS? 


I, 
E cannot measure time in that sense in which we 
measure other things. Time has been ve 

happily defined as the great independent variable of all 
change ; and it is by watching matter in motion, which 
is the simplest form of change with which we are ac- 
quainted, that we estimate its progress. ‘Thus, the mo- 
tion of the earth around its axis furnishes us with that 
well-defined interval, the day ; and the motion of pendu- 
lums (which swing against the earth’s attraction) and of 
watch balances (which swing against the attraction of the 
particles of matter of which their springs are composed) 
furnish us with its subdivisions. I mention this at 
starting, because during our discussion, I want you per- 
etually to bear in mind that pendulums and watch 
balances are not mere appendages or terminations to the 
mechanism of time-measuring apparatus, but are them- 
selves the true time-measurers; and in general, the 
question of accurately constructing such apparatus re- 
solves itself into the problem of obtaining an uniform 
impulse—just such an impulse, neither more nor less, 
which shall exactly restore to the pendulum or watch 
balance that amount of motion, of which it has, during 
its preceding swing, been deprived, by the friction of its 

connections, and the resistance of the atmosphere. 

Our natural time-measures, the sidereal and solar 
days, are determined respectively by the passage of a 
Star or the sun across the plane of the meridian, The 
solar day is three minutes fifty-six seconds longer than 
the sidereal day, the reason of which will be obvious from 


the accompanying diagram (see Fig. 1). During the 
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time of rotation, the earth, E, has advanced a little distance 
upon its annual journey round the sun,S. Thercfore, any 
place upon its surface will have to proceed just a little 
further (through the angular space Sv E,S) in order to 
get the sun opposite to it, than it would have had to 
have done, had the earth been stationary. The sidereal 
day is practically the time of one exact rotation of the 
earth upon its axis; the distance of the stars being so 
indefinitely great, that their rays throughout the width of 
the earth’s orbit may be considered to continue parallel. 
The measure employed in our ordinary every-day reckon- 
ing of time is mean solar time, which we derive in this way. 
Through sundry astronomical causes, the time of the earth’s 
rotation with respect to the sun is not exactly uniform, 
solar days differing at certain periods of the year by as 
much as half an hour. In order to avoid the practical 
inconvenience which 1t would occasion by having days, 
hours, and minutes of different lengths, at different seasons, 
we add the time of all the days of the year together, and 
dividing by their number (which is fractional) we obtain 
the average length or mean of the days, and we refer to 
oe its sub-divisions as days, hours, minutes, of mean 
_ Hour-glasses, candles, and water-glasses, were the 
instruments used by the ancients to indicate the passage 
of time. It was not till a comparatively recent date that 
apparatus consisting of a moving body, impelled through 
the medium of a combination of wheels (which also served 
to register the body’s progress) was introduced for the 
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purpose. We have a very good illustration of such early 

mechanism in the clock from Dover Castle (see Fig. 2). 
A rope supporting at its extremity a weight, w, is 

wrapped around a cylinder or barrel, B, and by its means 
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drives the wheel GG. This wheel is engaged with a 
pinion, P, and through it impels the escape-wheel s. The 
teeth of the escape-wheel operate upon two tongues or 
pallets, P, Pg, set at an angle to each other upon the stem 
carrying the moving body or time-measurer, MM. The 
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action of the wheel upon the pallets is exceedingly simple; 
the tooth a (see Fig. 3 ') is now pushing the pallet P, to the 
right. It will presently have pushed it out of the way 


iF ison with Fig. 2, imagine the wheel to be moving in the 
averse: direction, and the letters’ P, Pe interchanged. e . 





mAttopether, and then the tooth beyond upon the opposite 

meme of the wheel will fall upon the other pallet, and a 

“Erecess similar will take place. By this arrangement the 
teeving body, or balance, will alternately be driven back- 
wards and forwards. 

Prior to experiment, it is not easy to see why a con- 
trivance such as this is should not go (in other words run 
down) with uniformity. We have a constant weight im- 
pelling a constant weight, and the contrivance itself 
destroys acceleration, but the fact is, we here overlook the 
great disturbance due to friction, 

If we could indefinitely magnify each of the surfaces 
now in contact in this machine, we should see that 
what we call sliding and rubbing 1s (especially upon 
the D dargul in reality tearing and grinding, and the 
wonder would be, not that the motion produced is not 
equal and regular, but that it should have any tendency 
whatever in this direction. 

No doubt the first steps towards equalising the motion 
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of such apparatus were in the direction of a general im- 
provement in their workmanship and mechanical arrange- 
ment. Then came the fundamental ones of the pendu- 
lum for clocks and the pendulum spring for watches, and 
lastly, those in the arrangement of that mechanism 
(called the escapement) which modifies the manner in 
which thg power of the clock weight is finally adminis- 
tered to the pendulum or balance. 

It will be convenient to discuss these improvements not 
strictly in historical sequence; we shall begin with the 
machinery itself, or clock-train. 

Trains. 

Fig. 4 shows the general arrangement of a modern 
clock-train. G is the “great wheel” connected with the 
“barrel” B, around which the line carrying the weight W 
is wrapped, Téis great wheel drives a pinion, P,, fastened 
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upon .the spindle of the centre-wheel c, and the centre- 
wheel in turn drives another pinion, fastened to the spindle 
of the third wheel T, and the third wheel again another 
upon the spindle of the escape-wheel S. The escape-wheel 
operates upon two arms or “pallets,” AA, and by their 
means passes on impulse to the pendulum. For a clock 
with a seconds’ pendulum there are generally thirty teeth 
in the escape-wheel, and as one tooth passes either pallet 
at every other vibration of the pendulum, you will see 
that if turns once in a minute, and its spindle carries 
the seconds’ hand. The numbers of teeth in the escape- 
pinion, third wheel, third pinion, and centre wheel are so 
arranged that the centre-wheel turns once for every sixty 
turns of the escape-wheel, that 1s, once in an hour. The 
great wheel which engages the centre pinion turns once 
in twelve hours, and for an eight-day clock there are, of 
course, sixteen turns of the line upon the barrel. 

Fig. 5 shows the apparatus for obtaining the relative 
motions of the hour and minute-hands. Upon the spindle 
SS of the centre-wheel (which you recollect turns once in an 
hour) is placed, friction-tight (that is, so stiff that it clings 
to the spindle, and yet loose enough to be mov ble by 
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hand), the wheel M, with a long socket reaching through 
to the left which carries the minute-hand MH at its 
extremity. This wheel gears with another, 1, which it 
moves round in twice its time, z.¢.,in two hours. Con- 
nected with this second wheel is a pinion, P, and the 
wheel H (which rolls upon the socket of the wheel M), 
gears into it. This wheel is arranged to move round six 
times as slowly as the pinion P, that is to say, in twelve 
hours, and it carries a socket to which the hour-hand 
HH is attached. The socket-wheel, M, being on the 
spindle of the centre-wheel, only friction-tight, you can, 
of course, shift the combination without disturbing the 
clock-train. 

The barrel, B, is connected with the great wheel by 
means of a ratchet-wheel and click (see Fig. 4). The 
ratchet-wheel, Ry, is fastened to the barrel, and when you 
wind up the weight by turning the barrel, its teeth being 
pointed: backwards, pass under the click L. When you 
cease winding, the square face of the tooth meets the 
sea and communicates pressure through it to the great 
wheel, : 


Dee. {2, 1876} 










But when you wind the clock, you relieve the great 


heel from the strain of the weight, and the clock would 

top if you did not introduce mecbanism to prevent it. 

ig. 6 represents such mechanism. 

fn this case the click L is fastened not upon the great 
heel GG but upon an additional ratchet-wheel, Ry Rg, 
hich rides loosely upon the axis of the great wheel. Its 
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teeth, which point in the reverse direction to those of the 
first ratchet-whee], pass under the long click K K mounted 
within the clock frame, and so far as the driving power of 
the clock weight is concerned, its action may be neglected 
altogether. 

This ratchet-wheel is connected with the great wheel 
.only by the spring SS, one end of the spring being 
| fastened to the great wheel and the other to the ratchet- 
jwheel. The strain of the clock weight keeps this spring 
| closed and is transmitted to the great wheel through it. 
| Let us see what will happen when we try to wind, The 

Spring SS is relieved from the strain of the weight and 
essays to open by thrusting back the ratchet R, R,, but 
this it cannot do, for the long click K K prevents it, and 
anking against this the thrust of the spring 1s transferred 
‘to the clock-train. 
Other mechanism is also employed for the purpose. 
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2 é old one, which has been 
pce Or phi ré-invented lately) places the fulcrum of the 
he (in other words, the spindle of the woe through 
b ich the barrel is wound, upon the great wheel itself. 

g) Great care has to be taken both in shaping and sizeing 
ec various wheels and pinions, It is an advantage 
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to have high numbered pinions, because in this case you 
do not get so oblique an action of the wheel teeth upon 
the teeth of the pinions: the action is more across the 
line of centres. 

The curves of the teeth must also be properly formed. 
The broad principle is to get an uniform running, that is, 
that the pinion shall always move at a fixed and definite 
rate with regard to wheel, for if it moves faster or slower 
it is quite clear that the wheel tooth is acting too far up 
or too low down the flank of the pinion tooth, that is to 
say, working it at the end of too short or too long a 
lever ; and less or more power is accordingly transmitted. 
If you look at Fig. 7 you will see ope! that if the top of 
the wheel tooth 2 were not rounded off quite so much it 
(supposing the present curve correct) must drive the 
pinion too fast, and too little power would then be 
delivered. 

Sometimes the main clock-train is merely employed to 
wind up at certain short intervals (usually twice a minute) 
a subsidiary weight or mainspring, which latter is that 
which immediately propels the escape wheel. In this 
manner variations in the friction of tre clock-train can 
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be in great measure prevented from reaching the pendu- 
lum, if there is a little less or moire power upon the 
clock-train, the only effect being to wind up the subsidiary 
weight or spring more or less rapidly. The main clock- 
train is at the right moment liberated by some mechanism 
upon the spindle of the escape-wheel and the minute- 
hand being connected with it moves by jumps whenever 
the weight or spring is wound up. 

The general arrangement of the train of watches and 
chronometers differs little from that of clocks, but the 
power is delivered by means of a coiled spring, which 
necessitates the following arrangement. 

The spring pulls harder the further you wind it, and its 
force at commencing would be obviously greater than 
when it has in part run down ; we therefore introduce the 
following sel Seagate (see Fig. 8), We place the great 
wheel upon that hollow-sided cone or “fusee” A A, and 
connect it with the barrel BB (which is impelled by the 
main spring inside it) by means of achain, Cc. When the 
spring pulls hardest it has the thinner part of the fusee to 
act upon, it works a lever of shorter radius, and the force 
at the circumference of the great wheel is in this manner 
equalised. 

(To be continued.) 
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FLORIDA SHELL MOUNDS* e 


HE river St. John drains the eastern portion of the 
northern of the peninsula of Florida, running 
northward over a flat country for a distance of about 300 
miles. In the lower part of its course it opens out into 
large sheets of water two to three miles in width, and as 
might be expected from the nature of the country, it 
frequently shifts its bed, and 1s liable to annual inun- 
2 Fresh-water Shell Mounds of the St. John’s River, Florida, By Prof. 
hac 7 A ream Inthe Memotrs of the Peabody Academy®of Science. 
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dations which place large tracts of the surrounding 
country under water; indeed it is said that a depression 
of ten feet would cover the whole of this part of Florida 
by the sea. 

It is not until the river begins to narrow its channel 
near Palatka that the shell mounds which form the sub- 
ject of this memoir begin to appear, and they then con- 
tinue at intervals along the banks of the river as far 
south as Salt Lake, They always are, or have been at 
one time, on the river bank, although the latter has in 
some places removed from them, and in others encroached 
So as to totally destroy or cut deeply into their sides, and 
as is frequently found to be the case with prehistoric 
fishing habitations elsewhere, the junction of the river 
with the lagoons was often selected as a place of resi- 
dence. Most of the mounds are in the form of ridges 
parallel to the shore, fifteen, twenty, or twenty-five feet in 
height, flat-topped, and some of them covering several 
acres of ground ; others are circular ; and others again 
form shell-fields having their materials more evenly dis- 
tributed, and not more than two to three feet in 
thickness, 

They are composed almost entirely of fresh-water 
shells of three species, viz., Ampullaria depressa, Say ; 
Paludina multilineata, Say; and Unio buckleyt, Lea. 
Of these the paludina forms by far the largest portion of 
every mound, and with a few unios the whole of some, 
but deposits of either of the above species are occasion- 
ally found alone instead of being promiscuously mixed 





with the others, showing that probably at certain times 
they had been used exclusively tor food. All three species 
are now found inhabiting the rivers and creeks, and more 
particularly the lagoons, the bottoms of which are some- 
times covered with them, and yet they are not now 
found in such abundance as to suffice for the creation of 
such large mounds, from which it must be inferred either 
that the construction of the mounds must have been 
spread over a long period of time, or what is equally pro- 
bable from the known habits of shell-fish, that they must 
have existed in greater abundance formerly. It was also 
noticed that the amfullarig and paludine in some of the 
shell mounds were much larger than their living repre- 
sentatives. These observations remind us of similar 
changes which have been noticed as having place in the 
size and distribution of the shell-fish found in the kitchen 
middens of Denmark. 

Ti mounds consist solely of refuse heaps of food, and 
were not thrown up for any other purpose, which is proved 
by finding hearth-stones with charcoal, and the remains 
of the bones of animals used for food at different levels 
throughout the mass. The animal remains consist of the 
following species, viz. :—bear, raccoon, hare, deer, otter, 
opossum, turkey, alligator, hard and soft-shelled turtle, 
box-turtle, gopher, catfish, gar-pike, whiting, and other 
birds and fish not determinal. No trace of domesticated 
animals hgs been discovered, nor does the dog anywhere 
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appear in the shell mounds, and there is no evidence that 
agriculture had been introduced. A few bones of mas- 
todon, horse, ox, and other animals now extinct in this 
region have been found, but their condition hag led the 
author to think it certain that they do not belong to the 
age of the mounds, and may perhaps have been scooped 
up from the bottoms of the creeks with the shells taken 
for food. Fragments of human bones found scattered 
here and there in the mounds, and broken up in the 
same manner as the bones of edible animals, lead to the 
inference that the constructors of the shell-heaps were 
cannibals, which is rendered all the more probable by 
the known prevalence of this custom throughout the two 
continents of America. 

Only one skull of the builders has been found ; this 
differs from the skulls of the burial-mounds in being 
longer, with the ridges and processes more pronounced, 
but does not afford sufficient data for forming any opinion 
as to the physical peculiarities of the race. Platycnemism 
has been found to exist in several of the bones here, 
as well as in skeletons from Kentucky, Labrador, Michigan, 
and California, but the author’s researches on this point 
Jead him to think that this peculiarity cannot be con- 
sidered as forming a race-character amongst the Indians, 
as it exists also amongst the white race, several sections 
of the tibias of whom, by the side of those of Indians, 
are given in the work. 

Amongst the relics of human industry discovered in the 
mounds, stone implements are rare and generally of rude 
form, consisting of chips, flakes, stone hammers, and a 
few implements resembling the drift types of Europe, 
which last may, however, have been unfinished specimens. 
Arrow-heads of four or five different forms are described, 
viz. (1), triangular with a straight base, (2) triangular with 
a notched base, (3) with a stem or tang, and (4) triangu- 
lar with notched sides ; also a few rude leaf-shaped imple- 
ments, which may have been used for this purpose. 
Unfortunately, illustrations of these are not given, but it 
may be observed that the triangular arrow-head with side 
notches is a form which is almost exclusively confined to 
America, being common throughout the United States 
and in Patagonia. The bone tools consist chiefly of awls, 
the ulna of the deer being a favourite bone for this pur- 
pose ; fragments of stag’s horn are also found cut round 
the outside and broken off, and also with longitudinal 
incisions for the purpose of detaching long pieces suitable 
for making pins. 

The shelltoolsaremade exclusively of marine species, viz., 
the Strombus gigas,and two species of Busycon, found 
abundantly on the Atlantic and Gulf coasts, and known 
to have been used in prehistoric trade a> far north as the 
great lakes, They appear to have been held in the hand, 
and are spoken of by Lc Moyne and Cabeza de Vaca as 
implements employed by the Indians for cutting wood. 

Pottery is found only in the later mounds in small frag- 
ments and is composed of clay mixed witha vegetable fibre ; 
the vessels were all hand-made, and appear to have been 
formed in irregular curves and of uneven thickness, gene- 
rally flaring at the mouth, and sometimes ornamented 
with incised lines. One fragment, of which an illustration 
is given, appears to deserve more attention than is 
given to it in the memoir. It is ornamented with a 
loop-coil clearly but rudely traced, forming a fragment 
perhaps of the class of ornament known in architecture 
as the Vitruvian scroll. The distribution of the use of 
this ornament occupies, so far as we have been able to 
trace it, a continuous geographical areca. It is common in 
Peru, Mexico, Colorado, Arizona, and amongst some of 
the tribes of the northern part of South America, and 
its occurrence here is of interest, as affording perhaps 
the most reliable evidence of connection with the arts ot 
the races to the south and westward. 

Like the kitchen middens of Denmark, these shell- 
heaps were, for many years after their discovery, con- 
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sidered to be of natural origin. Little or no notice of 


their contents appears to have been taken until the ex- 
amination of shen by Prof. Wyman, in 1860 and 1867. 
They are now for the most part covered bya thick forest- 
growth, the chief trees being oaks and palmettoes, with 
many shrubs and vines. The age of some of the oaks 
growing upon the mounds has been estimated by their 
annual rings at 400 years, and one, a gigantic one, at 666 
years, Taking this into consideration, together with the 
changes in the channel of the river, the formation of new 
land, and the extension of plants and trees over it, Prof. 
Wyman thinks that an antiquity cf a thousand years 
would not be an unreasonable age to allow for the earliest 


shell-mounds. 


OUR ASTRONOMICAL COLUMN 


THE VARIABLE STAR 34 CYGNI, NOVA 1600,—This 
star, although an object of pretty frequent meridian obser- 
vation, has probably received less attention than most 
others from those observers who especially occupy them- 
selves with the variable stars, owing to the circumstance 
of the estimates of magnitude recorded at transit having 
been remarkably accordant for upwards of a century. 
Indeed since the year 1750, on examining the catalogues, 
we find in the majority of cases that the star is estimated 
54, the only marked exception being Bessel’s observation 
in his zone 1825, September 14, when it is called 6°7. 

If, however, we examine the earlier history of this star, 
we see there are some grounds for suspecting that one or 
more maxima may have escaped observation, unless the 
irregularity of variation attributed to it, in the recent 
catalogues of such objects be very great. 

The discovery of the star is ascribed to William 
Janson, who had marked it on a celestial globe in 1600, 
as we learn from Kepler (“De Stella tertii honoris in 
Cygno,” appended to his well-known work, “ De Stellé 
nova in pede Serpentarii,” which appearcd in 1606). 
Kepler himself was not aware of its existence till May, 
1602, and he enters into an explanation which is, to an 
extent, apologetical,for his not having previously remarked 
it. At the same time he calls it a zew star, and in proof 
of its being so, adduces, in addition to Janson, the 
authority of Justin Byrgius and Bayer, who, by the way, 
has attached the letter P to the star in his “‘ Uranometria,” 
and is followed by Prof. Schonfeld. By observations in 
August, 1602, he fixed its position in R.A. 300° 46, 
Decl. 36° 52’, which agrees closely with the modern cata- 
logues. He calls it a third magnitude in 1602, and states 
that it continued of the same brightness during the nine- 
teen years over which his observations extendcd ; it was 
not quite so bright as y Cygni, but was brighter than 8 in 
the same constellation. 

According to Liceti it appeared again in 1621, after- 
wards diminishing, until lost altogether. In 1655 it was 
observed again by Dominique Cassini, and gradually 
brightened during five years, until it attained the third 
magnitude, and subsequently diminished. Hevelius states 
that it reappeared in November, 1655 ; it was still very 
small in 1666, afterwards becoming brighter, though with- 
out reachiny the third magnitude. In 1677, 1682, and in 
1715 it was estimated a sixth magnitude, and there is no 
further record of its increase to the maximum of 1602. 

, Pigott assigned a period of cighteen years, which but 
imperfectly represents the observations of the seventeenth 
century, 
a peepee remarks that it is doubtful whether the star 
‘bl S actual brightness before the year 1600, or was in- 
Adee €; perhaps the former condition will be considered 
geen Probable, notwithstanding Kepler's account of 
a aving escaped his observation from the year 1591, 
pate he commenced the study of the heavens under 
tlin, and noted but one conspicuous star in the breast 
of the Swan, 
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Probably a systematic observation of 34 Cygni may lead 
to the record of another maximum. The star is of a deep 
yellow colour, and its position for the beginning of 1877 
is in R.A. 20h, 13m, 15s., N.P.D. 52° 21’, 

Its neighbour y (Bayer) Cygni, deserves special atten- 
tion at present, the fluctuations of brightness for some 
years past having been quite exceptional. Its position is 
in R.A. 1gh. 45m. 508., N.P.D. 57° 23' for 1877°0. 


THE INTRA-MERCURIAL PLANET QUESTION.—M. 
Leverrier made a further comm nication to the Paris 
Academy, on the 2nd inst., with reference to this subject. 
Having collected in his previous communications, chiefly 
from the original authorities, such observations as could 
be supposed to bear upon it in any way, he finally selects 
for discussion those only which, in addition to the round- 
ness and blackness of the spots, have distinct mention of 
sensible change of position upon the sun’s disk on the 
day of observation. There are ten cases under this head 
in the months of January, February, March, May, and 
June, or possibly beginning of July, and October. M. 
Leverrier remarks it is inadmissible that a body pro- 
jected upon the sun on February 12, which is the date of 
the observation by Steinheibel mentioned in the corre- 
spondence between Olbers and Hessel, could repass at 
the end of March or beginning of October, z7e., when 
arriving in the line of nodes of the objects seen b 
Lescarbault and Lummis. This could only happen if 
the first body moved in an orbit very little inclined to the 
ecliptic, but in this case the necessary frequency of the 
transits must have led to its being more often observed. 
For the present, therefore, he confines himself to treating 
five observations in October and March, where motion 
like that of a planet in transit are recorded. His data 
stand thus :— 


Decuppis, 1839, Oct. 2'0 Helioc, long., 8°60 
}ritsch, 1802, Oct. I0';O .. 3 16°46 
Sidebotham, 1849, March i218... ... ‘4 172°OI 
Lummis, 1862, March 19°87... ... a 179'86 
Lescarbault, 1859, March 26°22... ... 95 186°60 


And it is found that these five longitudes are represented 
with all the precision permitted by the nature of the 
observations by the formula (v = helioc. longitude)— 

v= 121°'49 + 10°'9017834 7 — 0°52 cos. », 
/ being reckoned in days from 1750'0. 
. The differences between calculation and observation 
are :— 
Oo 


. + 3°6 1849 35 
1802 ~ 36 1862 sts + 08 
1859 - 4°6 


None of the residuals exceeding a half-day’s motion, 
M. Leverrier thinks it permissible to infer that the five 
observations appertain to the transits of the same body. 

With the above motion the period of revolution is 
33°0225 days, and the semi-axis major o‘2o01. 

The existence of an intra- Mercurial body announced by 
theory, being, according to M. Leverrier, beyond doubt ; 
to use his own words, “ nous voila desormais en possession 
de données permettant dés A present de constituer une 
premi¢re théorie qui conduira & retrouver la planéte avec 
facilité et & la faire rentrer dans le syst¢me régulier des 
corps célestes.” In conclusion he states that he is now 
occupied in determining the epochs of the next follqwing 
transits over the sun’s disk. 


NOTE ON THE SUN-SPOT OF APRIL 4, 1876 
(Comntunicated by the Astronomer Royal) 


ON the publication of Herr Weber’s observation of a 

round spot seen on the sun on April 4, reference 
was made to the photographs taken at the Royal Obser- 
vatory, Greenwich, on the morning of that gay, and it 
was remarked at once that there was a small round spot 
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in a group of faculz near the north-east limb in the place 
indicated by Herr Weber’s observation. The position of 
the spot has now been measured on the two photographs, 
which were taken at 2rh. 46m. 35s. and 22h, rm. 4s. 
Greenwich mean time respectively, and the following are 
the aca of the two sets of results which agree very 
closely :— 


Pea NOT nares (he 





cadinae anltiinened 


1876, April 3d, 21h. 54m. 


Distance from sun’s centre along arc of 98” 
purallel... 6.5 as ae Gi we 7 
Diff. of R.A. (Spot —¢) .. + 5§2°'3 
Diff. of N.P.D. (Spot — ©) ... — 218"'5 
Distance from sun’s centre 817" 
Distance from N.E. limb 145” 
Diameter of spot 4" 


As Herr Weber’s observation was made at 4h. 25m. 
Berlin mean time, or 3h. 31m. Greenwich mean time, the 
sun’s rotation in the interval—5h. 37m.—would have 
carried the spot to a distance of about 163” from the 
limb, as appears from a rough computation, and thus the 
poser would agree tolerably well with that given by 

err Webcr, There can be no question that the spot on 
the Greenwich photographs, which is the same as that 
observed by M. Ventosa, is an ordinary sun-spot without 
penumbra, and not an intra-mercurial planet. 

Royal Observatory, Greenwich, October 4 


et eae EES 


CAUTIONS AS TO INTRA-MERCURIAL 
OBSERVATIONS 


A? the Paris Academy on the 2nd instant, Dr. Janssen 

read a paper containing some very timely cautions 
as to the observation of the transit of intra-Mercurial 
bodies across the sun. He maintains that we have the 
means of investigating the problem which at present is in- 
teresting astronomers of a most satisfactory kind and lead- 
ing to a certain and rational result. Thc first of these means 
is the knowledge we now possess of the solar cnvelope, and 
the second is photography. A criterion of a true transit is 
that the spot be well rounded against the solar disc, that 
it have arapid displacement on the surface of the disc, a 
motion quite different from the apparent motion of solar 
spots. These requirements would eliminate a great number 
of doubtful observations, and even then the transit might 
not bea realone. Many solar spots are distinctly rounded, 
but then error is aptto creep in in the observation of 
the proper movement, especially when the observation is 
made with a telescope having no equatorial mounting, the 
diurnal motion making the spot appear to be constantly 
changing place. The rapid disappearance of a spot is no 
proot that it is outside the sun ; at the minimum period 
spots have a tendency to dissolve rapidly. It follows that 
the isolated observations made by persons who have no 
thorough knowledge, or who have not suitable: instru- 
ments, are comparatively valueless. While giving the 
highest place to photography, Dr. Janssen thinks tele- 
scopic observations of so great importance that he gives 
some hints for the guidance of observers. 





There are circumstances connected with the constitu-: 


tion of the photosphere which may afford guidance even 
in fugitive observations. Briefly, as a solar spot is a phe- 
nomenon of the photosphere, a disturbing phenomenon 
at the highest point of the region where it is produced, it 
follows that the ordinary aspect of the photosphere is modi- 
fied allround it. Moreover, ifthe spot is sufficiently distant 
from the centre of the disc, it ought to present the 
perspective effects of an object placed upon the vanishing 
surface of a globe. Finally the region of the sun where 
the spot appears ought to be attended to, to discover its 
solar latitude, since we know that the spots are located in 
two main regions, to the north and to the south of the 
sun’s equator. More valuable still is the following test. 
It is evident that a moving body interposed between our 
ye and the solar surface ought to produce a succession 
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of eclinses of the granulations covering that surface ; to 
cover successively those towards which: it moves and 
uncover those on the opposite side. This phenomenon 
of emersion and immersion is the most decisive of all 
tests of the value of a brief observation ; it requires, how- 
ever, a good instrument of considerable power. Dr, 
Janssen advises moreover that the regions around the 
sun’s disc to three or four minutes angular distance should 
be explored with the greatest care; aS at that distance the 
coronal atmosphere is bright enough for a body of a 
fraction of a minute in diameter to give a visible eclipse. 
A trustworthy observation of a body seen either entering 
or leaving the sun’s disc under such circumstances, is 
of the very highest value ; moreover the field of obser- 
vation is thus greatly increased. But eye observations 
of the sun must at best be but isolated, and photography 
furnishes the only sure method of unerring, precise, 
authentic observation, surpassing in value that of the 
ablest astronomer. 

The question of intra- Mercurial bodies shows once more 
the immense importance of obtaining uninterrupted inter- 
national observation of the sun’s face. Hence the value 
of a mechanical photographic revolver that would, every 
hour, say, photograph the sun, without requiring the 
interference of any one. A number of these distributed 
over the globe would, in a few years, give us such a 
knowledge of the sun’s surface as it would be impossible 
to obtain under any other circumstances.’ 





RUSSIAN EXPLORATION IN ASTA DURING 
THE PAST SUMMER 


HE following information as to the different scientific 
expeditions sent during the past summer by the 
Russian learned societies for the exploration of various 
parts of Russia and of the adjacent territories will pro- 
bably be of interest. We begin with Central Asia, leaving 
for another paper the report upon the procecdings of the 
expeditions to the Obi and Jenissei. 

M. Prshevalsky has left Omsk, and we have already 
given some account of the scientific staff of the expedition 
and the route he proposcs to follow. 

M. Scvertsoff, as reported by the Zurkestanskija 
Vedomostz, was to begin his travels in the lergana dis- 
trict and in the adjoining hilly tracts during this autumn. 
He will be accompanied by M. Sharz, astronomer, M. 
Mushketoff, mining engincer, M. Smirnoff, botanist, M. 
Skvortsoff, zoologist, one topographer, and six Cossacks. 
During next summer he proposes to explore the Alai 
and the mountains south of Kokan, and to penetrate 
about the autumn into the Pamir, reaching here the route 
followed by the members of Mr. Forsyth’s expedition. 

M. Potanin, as reported by the S7zb77, reached Omsk 
on June 27. The object of his expedition is the geogra- 
phical, ethnographical, and economical exploration of 
North-western Mongolia, for which purpose 9,400 roubles 
were allowed by the Geographical Society and by the 
Government. He will be accompanied by his wife, M. 
Posdnécff, linguist, M. Raphailoff, topographer, M. Bere- 
soffsky, volunteer, and M. Kolomiitseff, zoologist, sent 
by M. Severtsoff. Starting from the Zaisansky post on 
the Irtish, M. Potanin will follow the steppe-valley of 
the Black Irtish and proceed to Urumga, Khobdo, the 
Oobsa-nor. For winter-quarters he will then go south, 
through Oolassootai to the eastern parts of the Tian 
Shan. During the following summer, taking a northern 
course, the expedition proposes to reach the sources of 
the Jenissei and the Kossogol lake, returning south again 
for the winter to the eastern foot of the Shangai-alin and 
to the expansion of the Onguiin river. During his stay 
in Omsk, M,. Posdnéeff has assiduously visited the town’s 
archives, and has found some very interesting documents ; 
for instance, letters from the Telengoot chiefs written in 
Kalmuck with Mongolian alphabet, whilst now the Telen- 
goots do not use any written language. 
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of these schools are unaided by the State and have to rely 
mainly upon the fees of the students, supplemented by sub- 
scriptions from the manufacturers, they can vie with some of the 
best equipped scientific laboratories of the Continent in the cha- 
racter of their organisation and in the completeness and extent 
of their arrangements. An effort is about to be made to secure 
a portion of the surplus in the hands of the Commissioners 
of 1851, with a view to the further extension and development of 
the College. They had established a number of chairs more 
or less connected with the necessities of the manufacturers 
of the district, but they required extension jin the direction 
of other $ubjects, many of which doubtless lay nearer to 
the basis of sound education. Their buildings were rapidly 
getting inadequate to their requirements, and they wanted 
additional lecture-rooms, and a good library. Prof. Riicker, 
speaking for himself and his colleagues, believed that the greatest 
want of the institution was not so much that a large sum of 
money should be devoted to further scientific objects, but that a 
portion of the money should be spent in the furtherance of other 
objects of education besides those which were scientific. They 
found practically that they were hampered in their work by the 
fact that they were unable to offer to the students that came to 
the college a complete preparation for the curriculum which they 
would have to go through at the universities. The Council of 
the College had found themselves in a position to add to the 
scientific chairs which they had already founded, and he trusted 
that they would soon be able to create chairs for classics, modern 
languages, and literature. 


A KIND of supplement is about to be issued regularly along 
with Pogeendorff’s Annalen, under the title of Beiblatter 2u der 
Annalen der Physik und Chemte, the object being chicfly to give 
a résumé of physical science in foreign countries. 


FRoM a letter received from Prof. Mohn, we learn that hourly 
meteorological observations of all the elements have been made 
by the Norwegian Scientific Expedition during the whole cruise. 
In the hands of this distinguished meteorologist the invaluable 
data thus acquired will doubtless be made to tell us something 
regarding the daily periods of the meteorologica] elements, in- 
cluding the surface temperature and density of the northern por- 
tion of the Atlantic, and the part they play in the meteorology 
of North-Western Europe. 


THE unusually high temperature which prevailed over the 
British Islands during the latter pait of last week deserves a 
passing notice. The mean temperature from October 4 to 7 
was 62° in London, and 59° in East Lothian, being 8° and 9° 
respectively above the average of the season. The Weather 
Maps of the Bulletin International of Paris and of the Deutsche 
Scewarte of Hamburg, show for these days a high atmospheric 
pressure over all Europe southwards and eastwards, whilst a 
pressure continually getting lower was met with on advancing 
westwards over the British Islands. These are interesting as the 
meteorological conditions which are the immediate cause of un- 
usually mild warm weather at this season of the year, seeing they 
necessarily result in an extensive southerly atmospheric current, 
bearing northwards with it the high temperature and moisture of 
southern latitudes. 


‘XE fourth number of the Jsvestia (Bulletin) of the Russian 
Geographical Society, just appeared, contains a sketch of the 
Guissar region and of the Koolab-beckdom, by M. Maieff; 
letters of the governor of the Semipalatinsk province, by General 
Poltaratzky ; on the German expedition of Dr. Finsch, Dr. 
Brehm, and Count Waldburg-Zeil; and two letters from Dr. 
Miclucho Maclay written on board the schooner Sva-Bird, 
and dated February 29 and April 12. Desirous of obtaining 
further information as to the races of South-eastern Asia, the 
East Indien Archipelago, and of the Pacific Islands, Dr. Maclay 


wished especially to visit the islands of Western Micronesia and 
the group of little-known islands lying between New Guinea, New 
Ireland, and New Britain, these islands being, it is supposed 
by certain ethnologists, near to the route taken by the Malayo- 
Polynesian race before spreading over the islands of the Pacific. 
The Sea-Bird, at the time the letters were written, was goiug to 
the western islands of the Caroline Archipelago, stopping from 
time to time at the more interesting localities lying near to her 
course ; and after having discharged her cargo she will be for 
some time at the disposal of Dr. Maclay, for his proposed 
journey. . 


Tne members of the scientific expedition sent for a further 
exploration of the former bed of the Amu-arya, left the Kras- 
novodsky post on August 22, with a reconnoitring military party 
proceeding to the Steppes under General Lomakin. 


WE are glad to learn from the Mauritius Commercial Cazette 
that Mr. John Horne, F.L.S., who for « long time has most 
successfully fulfilled the duties of director of the Mauritius 
Botanical Gardens, has been confirmed in the appointment. 
This promotion we believe to have been thoroughly well eained. 


Viscount WALDEN, President of the Zoological Society, 
has, by the death of his father, succeeded to the Marquisate of 
Tweeddale. 


THE death is announced of the Chevalier Pertz, for many 
years librarian to the Royal Library, Berlin, and editor of the 
Monumenta Germania. He was brother-in-law to the late Sir 
Charles Lyell. 


TUL Reports of the Meteorological, Magnetic, and other Obser- 
vatories of the Dominion of Canada, for 1875, appear in a thick 
volume of 541 pages, giving full details of the tri-daily observa- 
tions and monthly eatremes and means for the year at various 
stations, now amounting to 108 The report gives evidence 
throughout of increasing energy and efficiency in this valuable 
system, the ohject of which is the collection of meteorological 
statistics suited for the discussion of physical questions, and the 
deduction therefrom of the climatic character of the several dis- 
tricts, and the application of the facts and principles thus 
acquired to questions of practical utility, especially the prog- 
nostication of the weathcr. The new features of this report are 
a table of the latitudes, longitudes, and heights of the stations, 
and tables of the maxima and minima of temperature at the 
more important stations in the dominion for each day of the 
year. Among the interesting facts noted is the low temperature 
of 49°°5, which occurred in January at Vork Factory, on Hud- 
son Bay, the mean for the month at the same place being — 25°°5, 
and for February followin, 24° 6. 


Mr. CHARLES Tonr. has issued in a separate form his paper. 
‘*On the Observatory and Climate of South Australia,” origin- | 
ally published in the “‘ Ilandbook of South Australia.” Perhaps | 
no other of our English colonies could be named whose climate 
has been more ably and, so far as the materials hitherto collected 
admit of it, more exhaustively treated than that of South 
Australia in this tractate. The rainfall ef the colony is now 
being investigated at upwards of seventy observing stations 
extending over the whole breadth of Australia, as is also the ‘ 
annual southerly march of the north-west monsoon which pre- 
vails on the north coast from about the middle of November 
to March, and occasionally extends its influence in heavy thun- : 
derstorms right across the continent. Among the many interest- 
ing relations subsisting between the meteorology of South Australia 
and that of surrounding regions may be noted the progressive 
changes of the barometer which, roughly speaking, advance ~ 
from west to east at such rates as to occupy from two to four 
days in passing from Western Australia to Adelaide, after which 
they reach Melbourne in from twelve to twenty-four houra, and 
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Sydney and Brisbane in about twenty-four to forty hours. The 
importance of this in a system of weather warnings for Australia 
need scarcely be pointed out. 

A LINNEAN Society was recently established in New South 
Wales, and now numbers, in addition to a president (Mr. W. 
Macleay), vice-president, secretary, treasurer, and council, about 
320 members. Its first meeting was held on January 25, 1875, 
and it now publishes the first part of its first volume of Proceed- 
ings. Among the papers are contributions to the Malacology 
of Australia and the Solomon Islands, by Mr. Brazier ; to our 
knowledge of the stone implements of Australia and the South 
Sea Islands, by Dr. Cox; description of a new genus and species 
of rat-kangaroo (Aypsiprymnodon moschatus), by Mr. E. P. 
Ramsay ; and, by the same author, of a new genus and species 
of Passerine bird (Vitia ruficapilia), from the Fiji Islands ; notes 
on zoological collections made in Torres Straits and New Guinea 
during the cruise of the Chever?, &c, The botany of the colony 
appears at present to have furnished nothing to the Society, to 
which we wish a prosperous career. 


Mr. W. J. BEAL reprints in one cover three papers read 
before ¢he American Association for the Advancement of Science 
at the Detroit meeting :—Carnivorous plants, Inequilateral 
leaves, and the Venation of a few odd leaves. Mr. Beal in- 
cludes Afartynta in the list of true carnivorous plants. 


THE fourth annual edition has appeared of Prof. E, Morren’s 
extremely useful ‘‘ Correspondance botanique,” a list of all the 
botanic gardens in the world, with the officers connected with 
them, and the various other establishments for instruction in 
botany. 


‘ THE following curious experiment has recently been described 
by M. Spring to the Belgian Academy :—A sheet of vulcanised 
caoutchouc two-tenths of a millimetre thick is stretched till its 
surface becomes six or seven times greater, then rubbed with a 
cloth. This friction electiifies the sheet so that it will readily 
attract light bodies, Jf now the mechanical tension of the sheet be 
gradually diminished, the quantity of electricity diminishes along 
with it, until when the band has recovercd its original length, all 
trace of electricity disappears (provided the original charge have 
not passed a certain limit), M. Spring concludes that the varia- 
tions of electric state of the band are intimately connected with 
molecular changes experienced interiorly according to the degree 
of tension. The experiment is one which deserves the attention 
of physicists. 

THE recent number of the Schriften der naturforschenden 
Gesellschaft in Dantzig contains several excellent photographs of 
the skeleton of a whale (Ftcrobalena laticeps, Gray), stranded in 
Dantzic Bay in 1874 ; a description of the spiders of Prussia ; a 
lecture by M. Ohlert on Laplace’s hypothesis, and an faccount 
of acoustical studies on the piano, by M. Kayser. 


M. SKALWEIT, of Memel, relates in the publication just named 
that in summer he observed a wasp flying about a writing desk 
near an open window. There were some steel pen-holders on 
the desk, and the wasp went into one of the tubes. This must 
have appeared convenient to it, for it soon began to bring in 
small caterpillars, building each in with earthy paste, till the 
tube was full, In each cell an egg was also deposited. M. 
Skalweit took away this holder, and put another in its place. 
This Was similarly filled by the wasp, though in rainy weather 
and at night the window was closed. Four holders were thu 

Opening the holders in the end of August, M. Skalweit 
found the larvee grown and the caterpillars consumed, The 
wasp in question was the Odynerus parictum, which generally 
aa ree its cells in old fence-posts, hollow plant-stems, old 


AN improved catalogue of variable stars is published by Prof, 
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Schénfeld in the thirty-ninth and fortieth Fahresbericht des 
Mannheimer Vereins fiir Naturkunde (Mannheim, 1876). It is 
largely based on his own observations. 

THE extraordinary divisibility of matter is well illustrated by 
a lecture experiment recently described to the Berlin Chemical 
Society by M, Annaheim. He employs the strong colouring 
power of fuchsin and cyanin. To form an idea what quantities 
of colouring matter were still ‘perceptible by the eye, he dissolved 
0'0007 gramme of fuchsin (a particle about o'5 mm. diameter) in 
spirit of wine, and diluted the solution to the extent of 1,000 
cubic centimetres. Thus in each centimetre there was still 
0'0000007 gramme colouring matter. If this liquid be put in 
a burette of about 1 cm. diameter, it appears strongly coloured 
on a white ground, and the colour can be distinctly seen from a 
distance. If a drop from the burettc (there are thirty-five of them 
in a cub. ctm.) be now let fall into a small dry test-tube of about 
o'8 cm. diameter, the red colour is still evident if the tube he 
held obliquely on white paper, and looked at parallel to the 
paper, while a second tube with pure spirit of wine is held near 
for comparison. It follows from this, that with the naked eye 
one can still perceive o°00000002 gramme fuchsin. Assuming 
that one drop ‘of the solution only contains one molecule of 
colouring matter (and so much must in all circumstances be 
present), the absolute weight of an atom of hydrogen is inferred 
to have the astonishingly small value of o‘o000000000$9 gramme 
(viz. ©°00000002 : 337°53 molecular weight = 337'5), M. 
Annahein makes a similar experiment with cyanin, and infers 
the absolute weight of an atom of hydrogen to be o‘o00000000054 
gramme, which closely agrees with the former estimate. From 
these experiments, then, it is mathematically certain, that the 
absolute weight of an atom of hydrogen cannot be greater than 
0'00000000005 gramme. 


T+ number of visitors to the Loan Collection of Scientific 
apparatus during the week ending October 7 was as follows :— 
Monday, 2,186; Tuesday, 1,767; Wednesday, 239; Thursday, 
252; Friday, 200; Saturday, 2,439. Total, 7,083. 


Tu Catholic University of Jille has been at last organised, 
but the governors of the Sainte-Eugénie Ifospital having refused 
to establish a ward for their use, there can be no Faculty of 
Medicine. Consequently the University authorities, it is said, 
are to prosecute the governors before the Council of State in 
order to obtain the requisite number of patients. 


A. CORRESPONDENT of Land and Italter shows that some of 
our most recent inventions were foreshadowed, if not actually 
accomplished, upwards of 300 years ago. Ina work, ‘‘ Vegellii 
Renoti (Flavii) viri illustrig de re militari libri quatuor, etc. 
Parisiis subscuto [Basiliensi ex officina Christiani Wecheli, 
M.D.XXXV.,” are figures of a number of military engines, 
which we work very hard at reinventing, Amongst others there 
is a revolving gun, revolving turrets for monitors, water-beds for 
the wounded, &c. The first plate of Book III. shows a warrior 
habited in a ‘‘ Boyton dress,” completely immersed in water, 
but without apparent means of breathing. In the second plate is 
a diver with a reservoir of air, and tube communicating with the 
surface. There are several representations of these “‘tube and 
reservoir” apparatus, and diving dresses An engraving not 
only shows the submarine explorer of more than 300 years ago 
at work, but also gives the diagram of a diving-bell, acvording 
to the notion of some engineer of the carly part of the sixteenth 
century. 


THE Session of the Watford Natural History Society and 
Flertfordshire Field Club commences this evening with a lecture 
** On the Polarisation of Light,” by Mr. James U. Harford. 


THE storm of the end of September raged with such terrific 
force at Dijon (Céte d’Or) on the 3oth at 2 o’clock in the after- 
noon, that two turrets on the cathedral were thréwn down. 
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M. KRANTz intends to imitate on a smaller scale the great 
Hell Gate explosion by opening in a similar manner the ground 
of the Champ de Mars, and thus expediting the excavations for 
the erection of the basement of the Exhibition building. 


THE French papers give some figures with reference to the 
iron framework of the building now constructing. The weight 
required for the machine gallery will be 17,000 tons, and 
for other galleries 10,000 tons. To these 27,000 tons of iron or 
cast-iron may be added 700 tons of sheet jiron for covering the 
building. The superficial extent of carpenter work for battening 
the roof will be 90,000 square yards covered with zinc. The 
quantity of the wood necessary is about 2,000 cubic yards. The 
number of rivets used for bolting the metallic frame will be 
11,000,000, and the number of holes to be perforated a little 
more than double, viz., 23,000,000. 


AmonG the lectures to be given at the Nottingham Literary 
and Philosophical Society during the coming winter, are one by 
Dr. Bal), F.R.S., November 9, ‘‘A Night at Lord Rosse’s 
Telescope,” and another on December 7, by Dr. M, Foster, 
F.R.S., ‘‘On Nerves.” 


THE following are some of the scientific works to be published 
during the coming season :—The second series of Mr. George 
Henry Lewes’ ‘‘ Problems of Life and Mind,” entitled “The 
Physical Basis of Mind,” is in the press, and will be published 
by Messrs. Triibner. The same publishers are preparing for 
publication in December, ‘‘'Theoretical Mechanics,’ a Manual of 
the Mechanics of Engineering and of the Construction of Ma- 
chines, with an Introduction to the Calculus; designed as a 
text-book for technical schools and colleges, and for the use 
of engineers, architects, &c., by Julius Weisbach, Ph.D., 
Professor at the Royal Mining Academy at Freiberg. It 
is translated from the fourth augmented and improved Ger- 
man edition by Eckley B. Coxe, A.M., Mining Engineer. 
With woodcuts.—Messrs. Bentley and Son have in the press a 
narrative of travel in Norway and Lapland, by Mr. S. H. 
Eden, to be called “ Within the Arctic Circle.”—-We are glad 
to notice that Messrs. Chatto and Windus are preparing a new 
edition of ‘‘ Wilson’s American Ornithology; or, Natural History 
of the Birds of the United States ;” with the continuation by 
Prince Charles Lucien Bonaparte ; completed by the insertion 
of above one hundred birds omitted in the original work, and 
illustrated by notes and a life of the author by Sir William Jar- 
dine.—Among Messrs. H. S, King and Co.’s announcements we 
observe :—‘' The Large and Small Game of Bengal and the 
North-Western Provinces of India,” by Capt. J. H. Baldwin, 
¥.Z.S., Bengal Staff Corps, with numerous Illustrations. 
‘‘ Studies, in Spectrum Analysis,” by J. Norman Lockyer, 
F.R.S., “The Races of Man and their Geographical Distri- 
bution,” from the German of Oscar Peschel. This last-named 
book is ready.—Prof, Tyndall’s ‘‘ Lessons in Electricity at the 
Royal Institution,” will be published by Messrs. Longmans at 
the end of this month. 


THE additions to the Zoological Society’s Gardens during the 
past week include two Silky Marmosets (Hapale chrysoleucus) 
from S.E. Brazil, presented by Master T. A. Brassey; a Green 
Monkey (Cercopithecus callitrichus) from W. Africa, presented 
by Mr. Chas. L, N. Ingram ; an Entellus Monkey (Semmnoptthecus 
entellus) from India, presented by Mr. Edwin Penn ; two Coatis 
(Nasua nasica) from S. America, presented by Mr. J. A. Watson; 
a Vulpine Phalanger (Palengista vulp~in2z) from Australia, pre- 
sented by Mr. Graham M. Sutton; four European Terrapins 
(Clemmys europea), European, presented by Mr. Edward W. 
Bonham ; two Tora Antelopes (A/celaphus tora) from S. Africa, 
purchased ; two Scemmerring’s Antelopes (Gase/la semmerringt) 
from S. Africa, deposited ; a Crested Pigeon (Ocyphags laphores), 
bred in the Gardens, 
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SCIENTIFIC SERIALS 


Poggendorf’s Annalen der Physik und Chemie, No. 8, 1876. 
—This interesting number commences with a paper by M, 
Zéallner, investigating a class of electrical phenomena that do not 
appear to have been previously studied. When two different 
bodies, an insulator and a half-conducting rubbing instrument are 
rubbed together, electrical currents occur in the rubber, as 
follows :—If the rubbed insulator be positwely electric, the 
currents at the surface of contact or in the interior of the rubber 
are parallel, but opposite to the relative motion of the insulator ; 
if the latter be negative, the currents of the rubber are parallel, 
and in the same direction as the insulator’s motion. These 
currents were measured, and shown to be often very consider- 
able, and they could betintensified by multiplying the rubbers and 
connecting their corresponding parts with wires. ‘They lessen the 
useful effect of an electric machine, and an advantage is had by 
uniting the electricity at the positive end of the rubber with 
the positive electricity of the conductor. M. Zollner is led to 
study a variety of related experiments, ¢.g. the currents generated 
in flow of water through a thin tube. He arrives at this general 
result : Diaphragm-currents and their modifications are due to 
the occurrence of new electromotive forces, such that the electric 
current they generate in the moved liquid, so long as it is in 
contact with the canals of the diaphragm or the capillary tube, 
are always opposite to an electric current which would force the 
liquid in the same direction through the diaphragm as the 
mechanical pressure.—From experiments made with caoutchouc, 
carbonic acid, and hydrogen, on the diffusion of gases through 
absorbing substances, M. Wroblewski concludes that the velocity 
with which a given quantity of gas diffuses through a caoutchouc 
membrane is proportional to the pressure of the diffusing gas on 
the membrane.—A paper on the radiometer is contributed by M. 
Finkener ; the object of the experiments was to show the influence 
of change of gas, pressure, and radiant heat on the instrument. 
He finds (1) that with rarefaction not carried too far, and with 
equal heating, a given motion takes place at a greater pressure 
in a specifically lighter gas than ina heavier one; (2) the turning 
force excited by the flame increases at first (other circumstances 
the same) with the rarefaction of thé gas, but with further rare- 
faction decreases ; (3) this maximum occurs at a greater pressure 
with hydrogen than with airjand carbonic acid. M. Finkener offers 
an explanation of the motion, deduced from these phenomena, 
— The law of colour-mixture may be studied by superposing dif- 
ferent parts of two spectra, or looking at a glass plate from which 
a surface of one colour is reflected while another colour is seen 
through it, or by means of the persistence of impressions froma 
disc with variously coloured sectors or rings set in rapid rotation. 
M. Bezold here gives another and still more convenient 
method. You look through a prism of Iceland spar set ina 
tube blackened interiorly, which is closed below by a disc with 
four squares cut out of it. The prism gives double images of 
the squares, and in a certain position two of the eiglt are 
brought to coincide with other two in the middle. Surtaces of 
different colours being brought under the two squares occupying 
(say) the upper row, their composite colour is obtained in the 
middle image, and then may be found what colour must be put 
unde: the lower two squares to obtain a colour in the middle 
corresponding to the one above.—Dr. Berthold collects some 
interesting early indications of a knowledge of the phenomenon 
of fluorescence as shown by an infusion of nephritic wood. It 
is remarkable that though I’riestley, Fischer, and Wilde referred 
at some length to the observations made by Kircher, Boyle, 
Newton, Wolff, and Wunsch, on fluorescence, the facts should 
have been almost entirely forgotten till our time.—Studying the 
influence of temperature on the galvanic conductivity of tellu- 
rium, M. Exner finds that the seemingly quite irregular resistances 
of the metal after repeated heatings stand in direct relation to 
the time of heating and of Gooling, a circumstance which must 
be connected with the crystalline structure of tellurium at low 
temperatures.—Among the remaining papers we note accounts 
of an apparatus for combination of vibrations at right angles to 
each other (Stdhrer), a new hydrometer (Sedlaczek), and an im- 
proved poison syphon (Antolik). 


Sitaungsberichte der naturwissenschaftlichen Gesellschaft Isis 
in: Dresden, January to June, 1876.—From this publication we 
note the following papers of importance :—Mineralogical and 
Geological Section.—Geognostical researches on the Leitmeritz 
mountains, by Herr Engelhardt.—On the Velino fall near Terni, 
by C. Bley.—On the silver and gold mines in the neighbourhood 
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tions by Du Bois Reymond on the negative variation of the 
muscle-current.—Prof. W. Krause maintains his account of the 
allantois in the human embryo against Kélliker’s denial of its 
existence in his recent work on Development.—Dr. Griiber 
gives some more notes of minor anatomical variations in the 
second part, and Dr. Adamkiewicz commences a further contri- 
bution on animal heat, which promises to be of great interest. 


No. 32 of the Yournal of the Quekett Club contains the fol- 
lowing papers :—On the principle of illumination in connection 
with Polarisation, by Mr. W. K. Bridgman ; On a new method of 
mounting microscopical objects, by Prof. HI, L. Smith; Ona 
new process of histological staining, by Dr. Francis E. Hoggan ‘ 
On TZubicolaria Najas, by Mr. J. Fullagar; the address of th 
President, Dr. Matthews, and the Eleventh Annual Report. 
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insk, by Herr von Pischke.—On the coal formation in 
ot Ne aa ge by Dr. Geinitz.—Section for Researches on 
Prehistoric Times.—On the sepulchral pe neee (dolmen) Den- 
mark, by Herr Jiinger.—On some objects found recently in former 
Lake dwellings, by Herr Geinitz.—On the burying-places of 
Auvernier on the Neufchatel lake, by Prof. Desor.—On ‘the 
composition of some mortars and face powders of the ancients, 
hy Dr. Janderer.—On some tablets with interesting inscriptions 
recon fuund at Pompeii, by Sig. Fiorelli, —On the occurrence 
of artificially pointed sticks of wood in a layer of argillaceous 
coal in Switzerland, by Prof. Ecker.—Report of the last meeting 
of the German Anthropological Socicty at Munich, _and remarks 
on the same, by Major Schuster. -—Zoological Sectior.—On the 
season dimorphism of certain day lepidoptera, by Herr von 
Kiesenwetter.—On anthropoid monkeys, by Dr. A. B, Meyer.— 
On the metamorphosis of the Mexican axolotl, by Dr, B. Vetter. 
—Physical and Chemical Section. —On an improved influence 
electrical machine, by Carl Dathe.—On a new galvanometer, by 
Schadewcell in Dresden, and on a new Geisler radiometer, by 
Prof. Neubert. —On the action of chloride of lime upon carbon 
compounds.—Afathematical Section.—-On ray-complexes of the 
second degree, by Dr. Burmester.—On methods of projection, 
by the same.—On the problem to determine two curves, by Dr. 
Heger.—-On the mechanical conception of chemical processes, 
by Dr. Hoffmann.—On KRiemann’s planes, by Dr. Koenigs- 
berger.—On the composition of forces in space, by Herr Mohr. 
—Sotanical Section.—On cotton at Pompeii and on some Italian 
botanical gardens, by Carl Bley.—On some new garden and 
house plants, by G. A. Petzold.— General Meetings. —On exca- 
vations and discoveries near Ilalle, by Dr. Caro.—On the 
Colorado beetle, by Tlerr von Kiesenwetter.—On the intellec- 
tual life of insects, by the sime.—On the axioms of mathe- 
matics, by Dr. Koenigsberger.—Qn researches made in the 
Caucasus Mountains on eaith wax, petroleum, and mud vol- 
canoes, by L’r. Schneider. 


Lettschrift fiir Wissenschaftlicte Zoologie, vol. xxvii. Part 1.— 
R. Wiedersheim, of Wurzburg, devotes a long paper to an account 
(f{ the structure, disposition, and secretion of the cephalic skin- 
glands in the tailed amphibia. They appear to possess very 
generalised characters, and the author regards them as repre- 
senting the more specialised Meibomian, Harderian, and other 
glands of hi;l.cr animals. Ile claims to have demonstrated the 
connection of many of his gland-cells with nerve-fibrils, and with 
branches of ::.nglion-cells.-~ August Weissmann has an elaborate 
contribution on the Ttaphnida, dealing with the formation of the 
winter eges in Leftodora hyalina. We describes at length the 
origin of the winter egg, which at first contains several large 
nutritive cc. ¢ destncd to have all their contents absorbed by one 
cell to form the nutritive mass for the young germ. Many inte. 
resting dviuils are given ; but if everything were written at such 
length, only Germans would survive.—Dr. William Marshall, of 
Weimar, who has published valuable researches on the Hexac- 
tinelli.l Sponges, has an article on their classification and rela- 
tionships. Ilis systematic revision of the genera and species 
will be very useful. He considers the Sponges with four-rayed 
spicules to have been derived from the Hexactinellids, and finds 
no sharp distinction hetween the latter and the Ventriculitidee.— 
Franz Vejdovsky, of Prague gives an account of the anatomy of 
Tubrjfex umbellifer (Ray Lankester), for which he creates a new 
genus, Psammoryctes. “This interesting fresh-water oligochzetous 
annelid has becn found in Lake Onega, in Victoria Docks, in 
the Paris Jardin des Plantes, and in Bohemian lakes, 


Tue sixth part of Reichert and Du Bois Reymond’s Archiv 
Or 1875 (issued as late as May last) opens with the conclusion of 
a Bois Reymond’s second memoir on the negative variation of 

t ad eee current during contraction ; it must necessarily be 
rh y all students of this abstruse subject.—R. Hartmann con- 
ne his lengthy contributions to our nowledge of the anthro- 
poit .2P€s, by describing several skulls of chimpanzees,—The 
for 1876. Papers do not call for notice in these columns.—Part 1 
ee ch Contains an interesting account, by F. Kurtz, of the minute 
Rte. y ri the leaf of Dionea muscipula, accompanied by two 
fa 4 the F thee? long paper by Hermann Munk follows, in this 
ne ake leaf Pat Part, on the electrical and motor phenomena 
Seideaes ae Wronwa muscipila, The views of Dr. Burdon 
it being contend rof. Hlermann are controverted in many respects ; 
ei maaiele an : ed that the resemblance between the contraction 
: sag at of the leaf is far less complete than the former 
beerver has asserted.—Parts 1 and 2 contain further contribu- 
































































SOCIETIES AND ACADEMIES 
LONDON 


Royal Microscopical Society, October 4.—Mr. H. C. 
Sorby, president, in the chair.—A paper was read by Mr. Thos. 
Palmer on a new method of measuring and recording bands in 
spectra, consisting of a photographed micrometer scale shown in 
contact with the spectra in the field of view and so arra as 
to be capable of adjustment as required. The values indicated 
by the micrometer were by means of a chart and tables engraved 
and prepared by the author, easily converted into wave-length 
measurements,x—A paper on the maicroscopical structure of 
amber, by Mr. H. & Sorby and Mr. P. J. Butler, was read by 
the president.—A paper by Dr. Hinds on a curious effect in 
connection with the cells in the leaves of L/ypericum Androsemum 
was (owing to the lateness of the hour) taken as read. 


PARIS 


Academy of Sciences, Sept. 25.—Vice-Admiral Paris in 
the chair. The following papers were read :—Examination of 
observations presented at various epochs regarding the transits of 
an intra-Mercurial planet (continued), ‘by M. Leverrier. He 
notices fourteen observations from 1820 to the present.—Pro- 
bable consequences of the mechanical theory of heat, by Gen. 
Favé. The heat from the sun may have a repellent action on 
the stars. The phenomena of latent heat may probably be ex- 
plained by supposing that a liquid contains a greater quantity of 
interposed ether than a solid, and a gas more than a liquid. 
Tempered steel probably owes its elastic property to antincrease 
of ether. Ozone and oxygen, sulphur and phosphorus, in their 
different states, perhaps obey the same law. Opaque solid 
bodies, as well as transparent bodies, have a certain quantity of 
constituent ether which increases with the temperature.— On the 
contact of a curve with a system of curves doubly infinite, by 
Mr. Spottiswoode.—Photomicrographic researches on the effects 
of reduction of salts of silver in photographic negatives, by M. 
Girard. Examining with high power a negative developed 
indistinctly with sulphate of iron or pyrogallic acid, there are 
found in the clear unimpressed parts, crystals of reduced iodide 
of silver uniformly distributed ; these constitute the vei/, a cause 
of frequent insuccess,—The carburetted schists of Cétes-du-Nord, 
by M. Hena.—On the destruction of phylloxera by intercalary 
cultivation of red maize, by M. Gachez. The insect abandons 
the vine to attack the roots of the maize,—On the use of bob- 
bins of very small resistance in employment of telegraph lines 
for meteorological announcements in stormy weather, by M. 
Germain.—On the number of branches of curves of a system 
(u, »), which cut a given algebraic curve at an angle of given 
magnitude, or the bisectrices of which have a given direction, 
by M. Fouret.—New process of extraction of gallium, by M, 
Lecoq de Boisbaudran. The gelatinous precipitate given by 
zinc in the acid solution of the natural mineral is dissolved in 
hydrochloric acid and treated with sulphuretted hydrogen. Car- 
bonate of soda added in portions to the filtered liquid, enalMles the 
oxides with which the gallium is associated to be isolated. These 
transformed into sul hates, leave in hot water the sub-salt of 
emi when the oxide of this metal is Lidge Hapeere by a pro- 
onged current of carbonic acid. It has then only to be : 

ctober 2.—Vice-Admiral Paris in the chair, The Ollowing 
papers were read :—Rectification of an error which mara theorems 
on systems of two or three segments, making a constant product, 
by M. Chasles.—-Intra-Mercurial planets (continued), by M. Le- 
verrier, He analyses the observations given. We poseess data for 
a first theory which will make it possible to find the planet easily, 
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and bring it into the regular planetary system. There will not be 
a transit in September and October for several years.—Note on 
the transits of hypothetical intra-Mercurial bodies over the sun, by 
M. Janssen [See separate article].—Industrial application of solar 
heat, by M. Mouchot. He presented a small solar alembic, with 
mirror 58 cm. diameter. The boiler contains one litre of wine 
which boils after half an hour in the sun. The vapour passes in 
a tube through the bottom of the mirror to the worm where it is 
condensed. With water in the boiler, and a receptacle for 
odoriferous leaves or flowers interposed between it and the 
worm, various essences may be distilled; or the steam may 
be used to cook vegetables.—Note on [hylloxera, by M. 
Lichtenstein. —On the theory of solar spots and the constitution 
of the sun, by M. Gazan. The spots he explains by continuous 
cooling of thesun, which changes the inferior layers of vapour of 
its atmosphere into liquid layers. The sun is a large earth, with 
nucleus in fusion, vapour and gases in a solid envelope, sur- 
mounted by a luminous liquid layer, and supporting an atmo- 
sphere of vapour and gas.—Discovery of the planet 168; tele- 
gram on September 28, by Mr. Joseph Henry, of Washington, 
to M. Leverrier. Discovered by Mr. Watson at Ann-Arbor.— 
Discovery of the planet 169 by M. Prosper Henry, by M. 
Leverrier.—Elements and ephemerides of the planet 164 Eva, 
by M. Bossert.—Influence of temperature on magnetisation, by 
M. Gaugain. If a steel bar, with one end in contact with a 
magnet, be several times heated and cooled between temperatures 
/‘and /, the corresponding magnetisms J/ and m assume variable 


The ratio M— 


variation, 





. expresses the value of this temforary 
This coefficient increases considerably the further 
you go from the point of contact. The ratio ue = as 


values. 





expresses 


the value of the Jermancnt variation ; Af, being the magnetisa- 
tion at ordinary temperature at a given point, before heating, 
and A/ that obtained after a series of heatings. This coefficient 
also increases with distance from the point of contact, and more 
rapidly. The coefficient of temporary variation is independent 
(within certain limits) of the intensity of the magnetising force, 
that of permanent variation increases as the force diminishes. — 
Chemical reactions of pallium, by M. Lecoq de Boisbaudran.— 
On a skeleton of Ifemiphractus, by M. J}rocchi.—On the nature 
of the phenomena of cell division, by M. Fol. These are studied 
in Ileteropoda, Sea Urchins, and Sagitta. They are occasioned 
by a fusion between the protoplasm and the nucleus, beginning 
at the two opposite poles of the nucleus. When reproduction 
commences the nucleus ceases to be the centre of the system, 
and the points of fusion Lecome places of convergence for the 
currents of saicode which run on all sides towards these new 
masses. The new nuclei result from partial liquefaction of these 
masses. They are then composed of a mixture of the sub- 
stance of the old nucleus and the protoplasm of the cell.— 
Siphonation and migration of gases, by M. Bellamy. He de- 
scribes several phenomena that may be distinguished from osmose 

roper (through a septum), in which there are conductors of 
fare surface and length almost »2/, while here the conductor has 
a narrow surface and a relatively great length. 


GENLVA 


Society of Physics and Natural History, August 3.— 
Prof. J. LL, Sorct gave an account of the results of a new series 
of researches in which he is engaged along with M. Edward 
Sarasin, on the rotatory polarisation of quart, principally for 
the ultra-violet rays, to which these measurements have not been 
before extended. Ly means of Broch’s method and by employ- 
ing for this purpose the spectroscope with fluorescent eye-piece 
devised by M. Soret, a prism of spar and quartz lenses, they 
have carried their measurements as far as the line A. They 
have repeated, besides, a great number of determinations for the 
different lines of Fraunhofer in the visible part of the spectrum. 
Their results agree in a satisfactory manner for that part with 
those of the physicists who have preceded them. Moreover, 
they have found a striking agreement between their results as a 
whole from A to A and those which result from the formula 

iven by M. Boltzmann for connecting the rotatory power with 
the wave-length. 

VIENNA 


Imperial Academy of Sciences, July 26,—The following, 
among other papers, were read :— Annual period of the insect 
fauna of Austria and Hungary; II., the beetles (Co/eopiera), 
by M. Fritsch. ‘This is in two parts, the first treating of times 
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of appearance (observation of 5,025 species at sixty. j 

from 1852 to 1874); the second, of annual dist ies 
the vessel-nerves of the Ischiodon, by M. Stricker.—A con- 
tribution on the action of the heart, by M, Rokitansky; This 
refers to the action of richly-oxygenated so-called apnoeic blood 
in the arteries and veins on the heart.—Microscopic studies on 
growth and ¢ of hair, by M. Ebner. 


through by the hair, it grows during the whole hair-vegetation, in 
the lower part of the follicle with even L Raval rapidity than the 
hair. He defends Lange's view that the new hairs are formed 


in the old follicle and on the old papilla, and describes fully the | 


é _ He shows that the | 
inner root sheath is essential for hair formation, andthough broken 


% 


mechanism of the process.— Researches on the influence of light _ 


and radiant heat on the transpiration of plants, by M. Wiesner. 
Both luminous rays and dark heat rays strengthen transpiration. 
Ultraviolet rays have probably little action of this kind. With 


a 

relatively more prominent than with sunlight (in the one case, 
€.$+) 57 per cent. of the action was due to the dark heat rays ; 
in the other, 21 per cent.). The increase of transpiration of 
green plants through light is due to absorption of the light by 
the chlorophyll, and transformation of it into heat, whereby the 
tension of water vapour in the gas-spaces of the plant is in- 
creased, and so the rclative moisture, and there is an escape of 
aqueous vapour into the atmosphere. Other colouring sub- 
Stances, such as etiolin, favour transpiration like chlorophyll 
by their power of changing light into heat, but in less degree. — 
Contributions to anatomy and morphology of the bud coverings 
of dicotyledonous woody plants, by M. Wiesner.—On the conse- 
quences of action of temperature on germination and germinating 
power of the seeds of Pinus picea, Du Roi, by M. Velten. The 
percentage and rapidity of germination warrants no sure inference 
as to germinating power of seeds. Heating of seeds may have a 
favourable or an unfavourable influence on the germinating 
power, according to the physiological state in which the seed is. 
The duration of the heating has an important influence on deve- 
lopment of seeds, inasmuch as long heating at low temperatures 
can produce the same effect as short heating at high temperatures. 
—QOn the theory of waterspouts, by M. Bout. He opposes Faye’s 
view that these are always formed fiom below downwards. He 
has witnessed some fo1ined the other way.—M. Viktor v. Lang 
described an improvement on M. Broch’s method of determining 
the rotation of the plane of polarisation by quartz,—On_ baro- 
metric measurement of heights, by M. Hann. This refers chiefly 
to influence of moisture on the results of such measurement, and 
shows how to take exact account of it where mcasurements of 
moisture are wanting, at the two stations whose difference of 
level is to be ascertained. He calculates from the observed air- 
temperature and an estimated relative moisture.—On the velocity 
of propagation of sound-waves from explosions, by MM. Mach 
and Sommer. The experiments show that this velocity rapidly 
Increases with the violence and suddenness of the explosion. 


ee en een 
ee, eT SE 





nw 





ee ee Let eakantilimallaned 


teatime 


CONTENTS Pact 
Our NaTuRAL Hisrory CoLLtecTIoONSs . 2. « 6 + 6 6 o oe eo (BOE 
CENTRAL AFRICA . 2 06 2 «© © © © © © wth os $22 
Our Roox SHELF :—= 
Beechy’s ‘ Flectio Telegraphy ” 524 
LErTERS TO THE EDITOR :— 
Action of Ligtt on Ebouite — Prof Harnikr McLgon . §25 
Visual Phenomena —H. Bo Hipran, HWusrerr Airy . 2. + + 6 $95 
An Intra Mercunal Planet. —G M. Wurik. wo 8 2. 540 
Inequality of the Sem-Diurnal Oscillations of Barometric Pies- 
sires HENAY KF. Bi anrorn, B.R.S. . oe 7 2 « §26 
Miniature Physical Geo'ogy —W J. Souras. . . - ge ee ts: G80 
The Claywater and Meno scteorites.—Prof. DANIEL KinkWoon. 526 
Comatula rosacea —Major Frep H.LanG . . . . - 2 + + $87 
Influence of Islands on Colour of Animals.——-D. PrpGzon . 527 
Are We Drvinc UP? .. . 527 


PrincipLes oF Time-Mrasurinc Apparatus. I. By H. Dent 
Garoner. (Weth Illustrations). . . 1. «1 6 0 6 oe ww g 8 
FLorIpA SHELL Mounvs By Prof. Jarrrigs WyMAn (Wth Illus+ 
tration) r e ) ° e . e e e e » e . e ° e ry . ry » e ss 
Our ASTRONOMICAL COLUMN t-= 
The Variable Star 34 Cygni, Nova 1600 . ‘ aa 
The Intra-Mercurial Planet Question. . . 6 « + 2 © 
Nots on THE SUN-SPOT OF APRIL 4, 1876 . . « . © 6 «© © © «\ 533 
CAUTIONS AS TO INTRA-MERCURIAL OBSERVATIONS . . » © + « § 534 
RuSstAN EXPLORATION IN ASIA Durinc THE Past SUMMER . « 1534 
Nores e a . s e e e e e td 
SciENTIFIC SERIALS . « 2 0 © © 6 
Societizs AND ACADEMIES 


eentmneteene ‘Seneteee mementanesemememeemmeneen neem emer eneeneemennenenenensemeeneenenenennennnnememmanemammnns enemammmmnmunamamaaed 


Erratum.—Vol. xiv, p. col, x, line 27 from top, for applied, a coast 
whuMdbadae ; , 


. 

e ee e@ © @® # @ # @ # *® 
e 
a 


2 
s ° e e ° 


as flame, the influence of the dark heat on transpiration is _ 


{ 
i 
| 
i 
( 


4 


NATURE 


THURSDAY, OCTOBER 19, 1876 


MAUDSLEY’S “PHYSIOLOGY OF MIND” 


The Physiology of Mind. Being the First Part of a 
Third Edition, Revised, Enlarged, and in great part 
Re-written, of ‘The Physiology and Pathology of 
Mind.” By Henry Maudsley, M.D. (London: Mac- 


millan and Co., 1876.) 


AN very long ago, probably about the time he 
4 became man, reflected that he felt and thought ; 
since then no one has ever had the least doubt, as to 
whether a given object of thought was a fact of mind or 
of body; and every attempt to resolve the one into the 
other has been but the vain enterprise of a misguided 
intelligence. The physical and mental stand over against 
each other—the fundamental duality of being which no 
effort of thought has been able to transcend. How, after 
reflecting that they felt, our far-off ancestors came to refer 
their feelings and reflections to a soul or spiritual entity, 
which they supposed to inhabit and animate the body, to 
cause and direct its movements, can never be more 
than a subject of speculation. But that such was 
the universal belief of mankind, that such is still the 
creed of all save a few, and that all language has been 
evolved under this conception, scarcely requires to be 
stated. For ages the curious speculated around the 
fascinating mystery of the union of soul and body—and 
yet the mystery remained. A slow change of view, how- 
ever, was taking place. From the belief that the life 
and movement, the health and disease of the body, 
were in some way directly dependent on a conscious, 
thinking soul, we have passed gradually, very gradu- 
ally, to the view held by that body of thinkers who 
claim to be the scientific psychologists of the present day, 
which is, that mind, feeling, and thought, in a word, con- 
sciousness, is dependent on bodily organisation. Dr. 
Maudsley presents the volume before us as a treatise or 
“disquisition, by the light of existing knowledge, con- 
cerning the nervous structures and functions which are 
the probable physical foundations, or the objective aspects 
of, those natural phenomena which appear in conscious- 
ness as feelings and thoughts, and are known only in that 
way.’ 

Ten years ago, when Dr. Maudsley published the first 
edition of his work, “The Physiology and Pathology of 
Mind,” of which the volume before us is the first part 
much enlarged, there was a need, which no longer exists, 
for iterating and reiterating the evidence of the invariable 
and uniform connection of mental phenomena with ner- 
vous Organisation, This useful work Dr. Maudsley did 
well, and as he himself says, “ with all the vehemence of 
youthful enthusiasm.” The dependence of consciousness 
on Nervous organisation may be claimed as fairly estab- 
lished, and the great question that now 

? presses on the 
minder of the scientific psychologist is, What mode of 
sine bec we figure to ourselves as the relation sub- 
idee digi N Consciousness and the material organism? 

Ong those who maintain that to this problem 
ii acceptable solution has yet been proposed, Dr. 
udsley thinks otherwise, and much of the present 
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volume is taken up with attempts to unveil this deepest of 
nature’s mysteries. ‘We have come to believe, taking it 
as established, that for a given fact of nervous action 
the corresponding fact of consciousness will ever be 
the same. The question now is, in what relation does 
this fact of consciousness stand to the constantly related,, 
but totally unlike, phenomena which we describe as 
nervous action? The phenomena, it is answered, are not 
so totally unlike. “ Above all things it is now necessary,” 
says Dr. Maudsley, “that the absolute and unholy 
barrier set up between psychical and physical nature be 
broken down, and that a just conception (of mind) be 
formed, founded on a faithful recognition of all those 
phenomena of nature which lead, by imperceptible gra- 
dations, up to this its highest evolution.” (We continue 
the quotation simply as illustrating Dr. Maudsley’s style, 
which we venture to think is still at times rather above 
the sober unimpassioned language of science.) “ Happily, 
the beneficial change is being gradually effected, and 
ignorant prejudice or offended self-love in vain opposes a 
progress in knowledge which reflects the course of pro- 
gress in nature ; the stars in their courses fight for such 
truth, and its angry adversary might as well hope to 
blow out with his pernicious breath the all-inspiring light 
of the sun as to extinguish its ever-waxing splendour.” 
Well, the unholy barrier between psychical and physical 
nature has to be broken down, and to this end we are 
called on to form a conception of mind which will enable 
us to conceive it as a product of physical evolution. 
Complete failure has, we think, been the reward of every 
one who has ventured on this most hopeless undertaking 
(see our article ‘‘ Cosmic Philosophy,” NATURE, August 
5, 1875). Let us see, however, how Dr. Maudsley would 
have us proceed. In the first place, we are invited to 
perceive distinctly “ that consciogsness is not co-extensive 
with mind, that it is not mind but an incidental accom- 
paniment of mind.” This is certainly a large demand 
to begin with, and we would rather be with those 
who would maintain “that it is improper and indeed 
absurd to speak of mind except when speaking of states 
of consciousness.” The word “mind” has been used by 
all mankind to denote states of consciousness, and not a 
material organism, nor the changes in an organism. The 
philosophers also are against Dr. Maudsley, but of these 
he makes little account. We may notice in passing, 
however, that, in preparing for criticism Prof. Bain’s 
statement that mind is “the sum total of subject experi- 
ences, that which has not extension,” he finds it con- 
venient to “alter the wording of it” so as to make it 
“run thus—mind is the sum total of the experiences of 
that which has not extension, that which has not exten- 
sion being a subject/” We can only suppose that Dr. 
Maudsley has wholly misunderstood Prof. Bain’s words. 
Prof. Bain, as we understand him, means to give a deuble 
description of mind—it is the sum total of subject experi- 
ences, or again, it zs that which has not extension. The 
difference between this and the statement-—mind is the 
sum total of the experiences of that which has not exten- 
sion—is obvious. 

But to proceed. By insisting that “emotions good or 
bad are physical phenomena,” “ that ideas are insensible 
motions of nerve-molecules, of the nature of .ibrations,” 
Dr. Maudsley can without much further violence to 
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language bring the relation of mind to the physical 
organism under the familiar conception of organ and 
function. 

Cabanis spoke of the brain secrcting thought as the 
liver secretes bile. Dr. Maudsley recognises, however, 
that this is a “fallacious comparison.” “ Here,” he says, 
“as elsewhere, confusion is bred by the common use of 
the word secretion to express, not only the functional 
process but the secreted product, both the insensible 
vital changes and the tangible results of them,” It 
seems, then, that by the word “mind” Dr. Maudsley 
really means to denote certain vital changes of the brain 
and nerves ; when he speaks of an emotion or an idea, 
he means to refer to certain peculiar agitations of the 
white and gray matter of the nervous system. There is 
no difficulty now in seizing Dr. Maudsley’s meaning when 
he speaks of “the performance of an idea,” nor in con- 
ceiving “mind,” that is, the nervous operations, as the 
functions of the nervous system. And we have no other 
ciilicism to make than is implied in the remark that Dr, 
Maudsley by using language in this way would not, we 
fear, commend himself to the old woman who was all her 
life so thankful that Adam had had the good sensc to call 
all the animals by their right names. 

Accepting Dr. Maudsley’s nomenclature we have not the 
slightest difficulty in conceiving “that all the operations 
which are considered mental and to belong to psychology, 
may be performed as pure functions of the nervous 
system, without consciousness giving evidence of them, 
or having any part in them ;” on the contrary we are, as 
will presently appear, disposed to be more thorough than 
Dr. Maudsley himself in regaiding the physical machine 
as sufficient for all its own operations. But before pro- 
ceeding to this the second branch of our criticism, let us 
recall the original, in fact, the only difficulty. Are we, 
now that we can talk of the “ physiological mechanism ” 
working out the “ cognition of a logical necessity without 
the aid of consciousness ”~-are wein a bettcr position to 
figure to ourselves the mode of connection between con- 
sciousness, this mere “satellite of mind,” and those 
physiological operations? The darkness remains thick 
and impenetrable as ever. Here are some of the 
empty, worse than empty, phrases, with which Dr. 
Maudsley would have us conceal the limits of our intelli- 
gence, and our blank ignorance of what lies beyond these 
limits. ‘ Consciousness,” he says, “is a quality or attri- 
bute of the concrete mental act.” It is, however, we may 
be permitted to think, a most singular quality of physio- 
logical operations—we must not forget that these are our 
mental facts—for it has, like Lucifer of old, rebelled 
against the supreme power, having, as Dr. Maudsley 
complains, “miraculously got rid of its substance, and 
then with a wonderful assurance assumed the [office of 
commenting and passing judgment from a higher region 
of being, upon the nature of that whereof it is actually a 
function.” Consciousness, then, is a function, an attri- 
bute, a satellite, a quality, the usual but “ not the indis- 
pensable accompaniment of mental function.” To ask 
why “cerebral organisation functions as conscious 
energy ?,’ is, says Dr. Maudsley, “an unwarrantable 
demand.” It would probably be so; what is asked of 
men of science is not why ? but how? How are we to 
manipulate our conceptions of matter and motion, so as 
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to get out of them our conception of consciousness # 
The thing is not to be done. ‘ 
We come now to the second branch of our criticismy 
Strange to say, after preaching the gospel of Matter andé 
“the wonderful works which it is continually doing before? 
our eyes,” Dr, Maudsley finds himself as helpless as the: 
most bewildered of the metaphysicians, whom he holds i 
such supreme contempt, to work the animal machine with4, 
out the assistance of something that is not physical. Ixf’ 
arguing against the presence of consciousness in the per 
formances of the decapitated frog, Dr. Maudsley contend 
that consciousness is not required for the performance 
these movements, that they “may be explained satisfa 
torily without the assumption that its spinal chord pos-' 
sesses feeling and will,” “that the frog acts necessarily’ 
and blindly.” In thus contending for the “ mechanical,’2. 
“the entirely physical nature of the movements,” Dr 
Maudsley would distinguish them from another class 0 
actions which he recognises as not entirely physical in, 
their naturc, as somehow “dependent on consciousness,” 
not blind and necessaiy, but “instigated by will and 
guided by intelligence.” Surely it is to little purpose that 
Dr. Maudsley has made thought and emotion physical 
phenomena, if he must after all call in the aid of con- 
sciousness of something not physical, to work the me 
chanism of a frog. This is not, as might be supposed, a 
mere slip in a subordinate argument. The thraldom of 
spiritualism, from which Dr. Maudsley has not escaped, 
betrays itself in all parts of his book, even when he is 
deliberately straining after his favourite conception of a 
thinking machine. “It may seem,” he says, “an extra- 
vagant thing to say, but to me it seems conceivable that 
a man might be as good a reasoning machine with- 
out as he is with consciousness, if we assumed his nervous 
system to be equally susceptible to the influences which 
now affect him consciously, and if we had the means, by 
microscope or galvanoscope or some other more delicate 
instrument hereafter to be invented, of reading off the 
results of his cerebral operations from without.” Why 
does Dr, Maudsley need to call in the aid of microscope 
or galvanoscope, or some other more delicate instrument i 
Why should his unconscious man, equally susceptible to 
the influences which now affect him consciously, not be 
able when asked to tell us the results of his deliberations, 
or to write them down for us? Is it that after the sound 
waves of our question have agitated the tympanum and 
set the appropriate nervous mechanism in motion, these 
physical phenomena have to be translated into, ot taken 
note of, by consciousness—by something that is not 
mechanism, or that is at least wore than the working of 
mechanism—in order that this nervous stimulation from 
without should give rise to the movements implied in 
speaking or writing ? Dr. Maudsley’s unconscious reasonet 
who cannot tell us the results of his reasoning is a defec: 
tive construction. In spite of himself Dr. Maudsley gives 
to consciousness, to “the witness,” “the sense by whict 
the (reasoning) operations are observed within,” exactly 
the mysterious place and inconceivable functions which 
less advanced people attribute to the thinking soul, whict 
they believe to inhabit the body to cause and direct it: 
movements, 
Our space requires that we should bring our criticisix 
to an end; mer is there much occasion to carry it further 
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We shall therefore conclude with a remark on Dr. 
Maudsley’s attempt to make something of the will—that 
apparent point of contact of the physical and the mental, 
which has been the veritable will-o’-the-wisp of our 
psychologists. Towards the end of his book (p. 442) Dr. 
Maudsley, in examining a “simplest case of volition,” 
tells us that it “sprang from that fundamental property 
of organic element by which what is agreeable is sought, 
what is painful is shunned.” This is not advancing 
knowledge, but rather the reverse. How can any sub- 
stance, whether we call it organic element or by any 
other name, seek the agreeable and shun the painful? 
By movements; we know of no other way of seeking 
and shunning. But how are these mental things, pain 
and pleasure, related to movements of any kind? Here 
we find ourselves, after much laborious groping, face to 
face with the very problem we set out to solve. Truly 
what we have to learn in psychology, before and above 


all things, is our ignorance. 
Doucuas A. SPALDING 
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OUR BOOK SHELF 
Annual Record of Science and Industry for 1875. Edited 
by Spencer F. Baird, with the assistance of eminent 
men of science. (London: Triibner and Co., 1876.) 


For this admirable record we have again to thank our 
American friends. The volume now extends to some 
goo pages, and each year brings improvement as well as 
enlargement of its contents. Unfortunately so many 
subjects are now embraced within the scope of this 
annual record, that the space devoted to each subject is 
necessarily curtailed. This, we think, is a misfortune. 
If feasible, we would venture to suggest a division of the 
record into two parts, inasmuch as pure, applied and 
very homely science are here in close and curious juxta- 
position. Thus we find “tables of elliptic integrals,” the 
“computation of the areas of irregular figures,” or the 
“ dissipation of energy,” followed by “ beautiful ornament 
for rooms,” “renewing wrinkled silk,” and “ improved 
modes of closing barrel hoops.” It is true the editor has 
most carefully and laboriously classified the whole, so 
that we are gradually let down from elliptic integrals at 
the beginning to barrel hoops at the end. Doubtless the 
editor considered that by these things men would learn 
“beer and skittles” was an integral part of the scientific 
as well as the popular need. The first half of the work, 
which gives a general summary of scientific and industrial 
progress for the past year, is more carefully edited than 
the brief notices of papers which form the second half. 
For example, turning to general physics, we find para- 
graphs on Mr. Crookes’ experiments scattered about 
In several places; the same is true of Dr. Guthrie’s 
researches on cryohydrates and of several others we 
might name, Again, in the index, which is extremely 
minute, the same name is put under different headings ; 
thus, Mr,, Mr, Frederick, and Prof. Guthrie are the same 
Person, though separately referred to. But in spite of 
these criticisms, the book is a useful one and contains a 
vast mass of information. Sketchy as it is, nevertheless 
it 18 undoubtedly the best annual record of science—in 
fact the only one in the English language ; and hence we 
ara glad to observe that a suggestion we made in noticing 
the preceding volume, namely, having a London as well 
as a New York publisher, has now been carried out. The 
spare tie bibliography of the year and the references to 
Te lcals, giving the fullest reviews of the books them- 
Selves, 18 an excellent and valuable feature of this Record. 


a Sctentifiques, J. Rothschild, Editeur. (Paris.) 
S little book gives a brief and popular account of 
some of the principal discoveries and inventions of the 





past year. It is written in a lively, simple style, anc 
doubtless has done something in France to extend a1 
interest in science and to spread a aeplpin, Fe thougl 
but a superficial one, of the more striking re of expe 
rimental research, The absence of technical term: 
brings the volume before us within the comprehension o 
those who have had no scientific education. How is i 
we are so behind our neighbours in books of this kind 
It would, however, have been well if the editor of thi: 
volume had paid a little more attention to the spelling o 
English names, and exercised closer supervision through 
out, as we notice several misprints in its pages, 








LETTERS TO THE EDITOR 


[Zhe Eattor does not hold himself responsible for —— CRT ESSE 
by his correspondents. Nether can he to réurn 
or to correspond with the writers of, rejated manuscripts 
No notice is taken of anonymous commurications.} 


The Self-fertilisation of Plants 


SOME years ago my suspicions were strongly aroused by certail 
observations, against the importance of intercrossing ; and sinc 
then other conclusions, such as the following, have steadil: 
forcing themselves upon me, and which will probably agree witl 
Mr. T. Meehan’s: (1) that self-fertilisation was the primordia 
condition of plants ; (2) that conspicuous flowers of all kinds an 
a secondary result, due to insect agency, by increasing the siz 
&e., of the perianth; (3) that this has, in its turn, caused : 
correlative Cisturbance in the sexual arrangements, viz., that j 
has caused to be sacrificed the (originally) normal state of self 
fertilisation, and has set uy cross-fertilisation instead ; (4) tha 
this latter being relatively less certain of being effected, is com 
pensated for by a superabundance of pollen, alteration in it: 
form and influence, dimorphism, the separation of sexes, anc 
seca V9 other details of sexual differentiation ; (5) that the exist 
ing self-fertilising flowers are in no case primordial but degradec 
forms ; (6) that in consequence of such degradation, of thx 
perianth especially, the sexual organs have recovered thei 
original energies, and so resume their long lost self-fertilising 
powers, 

The »ationale cf the whole process I take to be ‘‘ compensa: 
tion.” In the first instance, the enlargement of the corolla is 
accompanied either by a more or less degree of destruction of 
one or both of the sexual organs ; as in the ray-florets of Cen- 
faureca, which are neuter; in ‘‘double” flowered composite, 
where the new ‘‘ligulate” ones pass from the usually her- 
maphrodite condition of the tubular disk florets, or male, as 
in Calendula, to female only, or even to the neuter state, as in 
Dahlia; or else by the above-mentioned differentiations of 
the sexual organs in their forms and functions, The primary 
cause of such increase in the perianth may, perhaps, be due to the 
mere mechanical influence of the insects themselves, which by 
constantly renewed pressure, may determine a flow of nutriment 
to those parts ; this—which I only assume as probable—diverts 
it temporarily from one or both whorls of essential organs. The 
result is protandry or protogyny, &c. To compensate again 
for the loss of self-fertilisation, there come into play, as stated 
above, all the adaptations to secure inter-crossing. Hence the 
idea of plants abhorring inter-breeding appears to have srisen 
from observing conspicuous flowers only, and as these are in the 
majority nowadays, it wag a reasonable conclusion ; but the self. 
fertilising ones are extremely numerous altogether ; and it is this 
smal] but highly significant minority, not to add the special 
contrivances which occur in order to secure self-fertilisation, 
which leads one to the opposite conclusion. 

Self-fertilisation I believe not to be always an absolutg but a 
purely relative condition ; that although many species are now 
altogether self-fertilisng, yet whenever conspicuous flowers be- 
come dwarfed, I suspect there is a tendency to their becoming self- 
fertilising. I have found it to be so in some cases, and feel 
extremely glad if any readers of NATURE would kindly observe, 
at this season of the year especially, whether any dwarfed wild 
or other flowers they can find are self-fertilising or not, or else be 
good enough to forward the same to me. For example, I have, 

is September, found dwarfed blossoms of Linaria vsdgaris 
often spurless and without honey, having the stigma situated 
between the two pairs of anthers, and the pollen-@ubes pouri 
into it both from above and below. Similarly in small flower 
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specimens of Fotentii/a reptans, less than half an inch in dia- 
meter, and even in uhexpanded buds, were the pollen-tubes 


penetrating the stigmas. 
~ pollen-tubes, because, unless they be 





I call attention to 
observed, one cannot feel absolutely certain that the flowers are 
really self-fertilised ; and even then, that fact must be associated 
with the relative positions of anthers and stigmas, and the 
resulting abundance of frutt. : 

Another point I would mention of importance is the necessity 
of observing the order of emergence of the whorls. ‘The subsequent 
rates of growth may prove a source of deception, so that it is neces- 
sary to po back to the very earliest condition when the parts are 
little more than papillce, and if possible even before one or more 
of the whorls have put in an appearance at all. Now I find that 
in conspicuous flowers, with certain exceptions, the corolla is 
very often the /as¢ to emerge, though ultimately it attains by far 
the largest size when adult ; that the stamens usually come directly 
after the calyx, which, if present, is a/ways first, acting as a 
protecting and nowishing organ ; and that the pistil comes next. 
Such an order results usually in protandry; but while con- 
spicuous species, as S/ellaria Holostea, and Cardamine pratensis, 
have the order, calyx, stamens, pistil, corolla, inconspicuous self- 

fertilising species are often as follows :- -4.¢., Cerastium clomes 
ratum—calyx, pistil, stamens, corolla, and Masturtium officenale, 
calyx, stamens and pistil (together), corolla. These examples, 
out of many collected, appear to point to an important connection 
between the order of emergence and development on the one 
hand, and cross and self-fertilisation on the other. The connec- 
tion between these two orders of facts I take to be, as already 
stated, due to the fact that the energy of conspicuous flowets 1s 
diverted into the corolla, which thereby delays the development 
of the pistil ; but when the corolla is arrested, the pistil recovers 
itself, and its growth i, equal to or precedes that of the stamens, 
the result issuing in @ synchronous maturity, and consequently 
self-pollination. GEORGE HENSLOW 

7, Bentinck Terrace, Regent’s Park 


Wallace’s ‘' Geographical Distribution of Animals ” 


ALLOW me to point out in NATURE a few errors which occur 
in Mr. Wallace’s ‘Distribution of Animals,” regarding the 
extinct mammalian fauna of India. 

In the first place, there is a mistake regarding the locality of 
the Perim Island (vol. i., p. 362, vol. ii., pp. 157 and 221), from 
which Tertiary fossils have been obtained; in Mr. Wallace’s 
book the Perim Island, at the entrance to the Red Sea, is the 
one referred to, whereas the true spot is Perim Island, in the 
Gulf of Cambay. 

There is, therefore at present no known spot to the eastward 
of India which shows the former extension of its Tertiary mam- 
peered into Africa and Europe, although such extension doubtless 
existed. 

The extinct genus Enhydriodon, from the Siwaliks (4.9. vol. 
ii., p. 200), is always referred to as Enhydrion. 

In vol. i, (p. 122) the genus Tapirus is mentioned as occur- 
ring in the Miocene of the Punjab; this determination is on the 
aathority of Dr. Falconer, who hastily examined a single tooth 
(now in the Indian Museum) ; this tooth, and others subse- 
quently found, turns out to belong to the European Miocene 
genus Listriodon; the only other mentioned occurrence of a 
jossil Tapir in India, is by Mr. Clift, who nti the symphysis 
of a mandible (Geol. Zrans., sec. ser., vol. ii.) from Burma ; 
this may, however, also belong to Listriodon. 

In vol, ii. {p. 202) the genus Ursus is mentioned as having 
been described from the Hvaliks and the Nerbudda Valley ; it 
has only been described from the latter locality, Hyanactos 
being the Siwalik genus. A new species of tame Ursus has, 
however, been obtained this year from the Siwaliks, and will be 
subsequently described. 

In vol. ii. (p. 212) Hipparion should also be mentioned as 
having been found in India as well as in Europe. 

At p. 228 of the same volume, it is stated that Elephas has 
“perhaps one species Pliocene in Central India;”’ in reality 
there are two specs undoubtedly from the Newer Pliocene of 
the Nerbudda Valley, viz, £. nomadicus and £, (Stegodon) 
32 MS. 

ol. ii, p. 240, the genus Fystrix has been fossil in the 
Siwaliks of India as well as in Europe and America. 

I may add. that, as announced in the August nuinbet of the 
** Records of the Geological Survey of India,” for the present 
year, I have determined the existence of a species of Manis (the 
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first fossil species of the genus) and of a Cetacean, with othet ! 


new forms, from the Siwaliks. 


RICHARD LYDEKKER, 
Calcutta, August 27 


Geological Survey of India 


The Resistance of the Electric Arc 


For the purpose of determining theoretically the best arrange- ' 


y 


| 
, 


ment of cells for the production of the electric light, it was neces. | 


sary to know the resistance of the electric arc. Not bein 
acquainted with any source from which this information could 
be derived, we determined this resistance experimentally in two 
distinct ways. 

1. The current from sixty new Grove’s cells joined in series 


(and of which the immersed part of each platinum plate was | 


about 13 square inches in area and of each zinc plate about 25 
square inches) was used to produce an electric light with a 
Duboscq’s lamp, when a small known resistance consisting of 





| 


many metres of thick bare copper wire hanging in the air was | 


also introduced in circuit. ‘This wire was sufficiently thick for 
Its resistance not to be sensibly altered by the passage of the 
current. The difference of potentials between the carbons was 


measured with a Thomson’s quadrant electrometer, using the « 


induction plate and compared with the difference of potentials 
between the two ends of the wire of known resistance. These 
two measurements were made rapidly one after the other and 
repeated very many times. Then since at any moment the same 
current is flowing through the electric arc and the wire, the two 
differences of potentials measured 1apidly one after the other are 
proportional to the resistances, 

The above method showed that the resistance of the electric 
arc varied considerably even when the light appeared quite 
steady, that the resistance was never more than 20 ohms, and 
had an average value of about 12 ohms. 

2, On another occasion the current from eighty similar Grove’s 
cells joined in series, which had been joined up for three hours, 
and used at intervals during this time for the production of the 
light, was sent through the coils of a differential galvanometer. 
In one circuit was a very high resistance and in the other the 
electric arc ; each coil of the differential galvanometer was shunted 
with a wire of small resistance. Nearly the whole current, 
therefore, went through the arc. The shunts being properly 
adjusted to obtain balance, the resistance of the arc, as in the 
previous case, was found to vary much but never to exceed 29 
ohms and to equal about 20 ohms when the light was best. 

That the resistance would be larger than in the previous case 
was to be expected since the battery contained more cells, and a 
brighter light would, therefore, be obtained with the carbon 
points further apart. 

At a convenient opportunity we hope to take time readings of 
the resistance together with photographs of the light ona revolv- 
ing band of sensitive paper in order to determine the exact resist- 
ance corresponding with the brightest light for any particular 
number of cells. 

The results, however, given above show that with cells such 
as we used, and which are the common Grove’s cells employed 
in England, no altempt should be made to join any of the cells 
in parallel circuit until at least 200 have been joined in series, 
for since the resistance of each cell is about o'2 ohms, 200 of them 
would have a resistance of 40 ohms, a resistance certainly less than 
double the electric arc for that battery corresponding with brightest 
light, and we have shown (7c/egraphic Fournal, March 15, 1873) 
that the cells of a battery should be joined in series until the 
battery of resistance is doud/: the external resistance, at which 

oint the battery should be joined in two rows each containing 

alf the whole number of cells in series, and the two rows con- 
nected in parallel circuit. W. LE. AYRTON 

The Imperial College of Engineering, JouN PERRY 

Tokio, Japan 





Habits of Animals Transmitted to Offspring 


BREEDING many horses yestly on my station, I notice, as 
a matter of course, some of their peculiar habits. In a semi- 
wild state on a run horses graze together in large or small com- 
panies, which ‘station hands” call ‘*mobs;" these mobs 
wander at will over a large area of country, finding abundance of 

ood natural pasture and water. Some years since a mare 
became solitary in her habits, always seeking one particular 
creek ; whenever released from work she made off to her favourite 
feeding ground by herself; if ‘‘rounded up with a mob” she 
would tke the earliest chance that presented itself of reaching 
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usual haunt. One of her progeny some years after showed 
i sitnilar liking for solitude ; he was placed among several othet 
horses (many of them he had known for years) on a small run inter- 
sected with bushy gullies, more or less rocky. He was soon miis- 
ing, and search was made for him for some time without success ; 
he was supposed to have come to grief in the bush; at length he 
was found, most unexpectedly, on a small patch of pasture 
between two rocky gullies thickly bushes ; this spot was so diffi- 
cult of access that a slight track to be cut to get the horse 
back. Having been brought from a large station where he was 
bred and reared, he no lonyer enjoyed a great range by which 
he could place any long distance between his companions and 
himself; he displayed much tact and judgment in the way he 
secured the indulgence of hereditary habit, by discovering and 
reaching with difficulty an almost inaccessible solitude. One of 
the best and fleetest stock mares for the fast and hard work of 
<t outtine out’’?* was a beautiful creature notorious as an incor- 
rigible kicker ; she has most faithfully transmitted this vice to her 
offspring. 

Becultarity in the formation of the hoof has been handed down 
to descent after descent by a grand old mare who had this 
blemish as a slight counterpoise perhaps to her many virtues, 

A particular strain of Dorking fowls, which I have had for 
thirty years or so, always shows a restless desire for rambling, and 
that too under the difficulty of meeting with much persecution 
when straying beyond their ample range. This i aca family 
always exhibits what may be termed the gift of locality. 

Ohinitahi, N.Z. Tuomas H, Ports 
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Moon.Stroke 


THERE is a popular belief that it is dangerous to sleep in full 
moonshine, as it is supposed to produce some injurious effect 
called moon-stroke. I have little doubt that the popular belief 
is well founded as far as the injury to some of those who have 
slept out at night is eoncernes: especially in full moonshine ; 
nevertheless the injury is not, I think, due to the moon, but to 
another cause, which I shall here attempt to explain. It has 
often been observed that when the moon is full, or near its full 
time, there arc rarely any clouds about, and if there be clouds 
before the full moon rises they are soon dissipated, and therefore 
a perfectly clear sky, with a bright full moon, is frequently 
observed. 

A clear sky admits of rapid radiation of heat from the sur- 
face of the earth, and any rie exposed to such radiation is 
sure to be chilled by rapid loss of heat. There is reason to 
believe that, under the circumstances, paralysis of one side of 
the face is sometimes likely to occur from chill, as one side of 
the face is more likely to be exposed to rapid radiation, and 
consequent loss of its heat. This chill is more likely to occur 
when the sky is perfectly clear. 

_Lhave often slept in the open in India ona clear simmer 
night, when there was no moon, and although the first part of the 
night may have been hot, yet, towards 2 or 3 o'clock in the 
morning, the chill has been so great that I have often been 
awakened by an ache in my forehead, which I as often have 
counteracted by wrapping a handkerchief round my head and 
drawing the blanket over my face. As the chill is likely to 
be greatest on a very clear night, and the clearest nights are 
likely to be those on which there is a bright moonshine, it is 
very possible that neuralgia, paralysis, or other similar injury, 
caused by sleeping in the open, has been attributed to the moon, 
when the proximate cause may really have been the ci, and the 
moon only # remote cause acting by dissipating the clouds and 
haze (if it do so), and leaving a perfectly clear sky for the play 
of radiation into space. E, BONAVIA 

Lucknow, August 26 


The Memoirs of the Geological Survey 


ge eres through the medium of your columns to call atten- 
Geolog: oe fact that most of the admirable memoirs of the 
" Tea Survey eppeas to be out of print. A week or two 
ie or nig & number of these publications and was informed 
* Geolo of half of them are out of print. Prof. Ramsay’s 
stated The North Wales” is in this category and the fact is 
© printed list, but in a letter recently received from 


* “ Cuttiag out” j i 
d rushes. tien ret 


its wil & beast out of a mob, jens it pee a 
Cattle, never leaving it till it is roe} through perhaps many hundre 
skill and energy of stockman bly Geafted out. "This work ofan taxes the 
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the professor he litforms me that the work is being reprinted, 
and is expected to be published about the middle of next year. 


Without, ini the absence of information, desiring to attach blame 

to any one, I shall be glad to know the reason why works 

admittedly of the highest value should have been permitted to 

fall into such apparent neglect. Wm. HORSFALL 
Manchester, October 9 








OUR ASTRONOMICAL COLUMN 


CHACORNAC’S VARIABLE NEBULA NEAR € TAURI— 
On October 19, 1855, Chacornac remarked that a star of 
the eleventh magnitude, north-preceding ¢ Tauri, was en- 
veloped in nebulosity, which was sufficiently bright up to 
the end of January following to occasion surprise that it 
had not been previously detected. The star had been 
repeatedly observed in 1854. 

Chacornac gives the position of the starupon which 
the nebula was projected for 1852'0 in R.A. Sh. 28m., 
35°6 N.P.D. 68° 52’ 42”. The form of the nebula was 
nearly rectangular, the longest side subtending an arc of 
3F and the shorter, one of 24’, The star occurs in the rone 
observed at Markree, January 16, 1850, without mention 
of surrounding nebulosity. 

On September 12, 1863, and January 25, 1865, D’Arrest 
observed the star with the Copenhagen refractor, on the 
last occasion “ ccelo valde eximio,” without being able to 
detect any trace of the nebula. He estimated the star 
11°12 m., and noticed another 13 m., about 40” preceding 
nearly on the parallel. 

From Chacornac’s position for 1852, it appears the star 
precedes ¢ Tauri 12'5s., and is N. 4° 28”. It may be re- 
commended for examination during the approaching 
winter, particularly with telescopes of moderate dimen- 
sions, which in the case of another suspected variable 
nebula (Schénfeld, 1858) have been shown to possess 
decided advantage over the larger instruments, 


OLBER’S SUPPOSED VARIABLE IN VIRGO.—Mr. Tebbutt 
of Windsor, N.S.W., communicates the results of some 
observations of this object and neighbouring stars, made 
in July and August of the present year. For 18760 he 


found :— 
Star. Magnitude. h. ee és ere : 
1 aa 9 303 077 105 51 12 
2 et ge 13 5 17'°6 105 51 1§ 
3 ou + 13 7 32°4 105 53 50 
4 owe 9 we 13 9 129 105 37 I 
No, 3 is the supposed variable. See this column, 1876, 
April 13. 


RELATIVE BRIGHTNESS OF URANUS AND JUPITER’S 
SATELLITES.—On the evening of June 5, 1872, M. Pros- 
per Henry, at the Observatory of Paris, took advantage 
of the very close approach of Uranus to Jupiter (differ- 
ence of declination only 1/2 at conjunction) to compare 
the light tof the satellites of Jupiter with the former 
planet. He found the brightness of Uranus was equal 
to that of the third satellite, which was nearest to Uranus 
at the moment, If there existed any difference of light 
between the two others, it was to the advantage of Uranus, 
but in any case it was very small. The observations were 
made with the large Foucault telescope. So favourable 
an opportunity of making these comparisons may not 
occur again for a very long period. 


BLANPAIN’s COMET, 1819.—A new reduction of the 
observations of this remarkable comet, taken at Paris, of 
which we have the particulars in detail, and recalculation 
of the elements thereupon, appears to lead to a somewhat 
longer period than was inferred by Encke, from the same 
observations as at first reduced. This somewhat longer 

riod—a little over five years--would occasion a near 
approach of the comet to the planet Jupiter at the pre- 
vious aphelion passage, and it is easy to ‘see that the 
observations would allow of so close a proximity at this 
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| 
point of the orbit that a very material change of elements 
may have been then occasioned, perhans sufficiently great 
to account for the difference of the elements from those 
of the first comet of 1743, which Clausen conjectured to 
be identical with Blanpain’s. 








PROF. HUXLEY ON UNIVERSITY 
EDUCATION’ 


‘THE actual work of the University founded in this 

city by the well-considered munificence of Johns 
Hopkins commences to-morrow, and among the many 
marks of confidence and good-will which have been 
bestowed upon me in the United States, there is none 
which I value more highly than that conferred by the 
authorities of the University when they invited me to 
deliver an address on such an occasion. 

For the event which has brought us together is, in 
many respects, unique. A vast property is handed over 
to an administrative body, hampered by no conditions 
save these :—That the principal shall not be employed in 
building ; that the funds shall be appropriated in equal 
proportions to the promotion of natural knowledge, and 
to the alleviation of the bodily sufferings of mankind ; 
and, finally, that neither political nor ecclesiastical sec- 
tarianism shall be permitted to disturb the impartial dis- 
tribution of the testator’s benefactions. 

In my experience of life a truth which sounds very 
much like a paradox has often asserted itself, viz., that a 
man’s worst difficulties begin when he is able to do as 
he likes. So long as a man is struggling with obstacles 
he has an excuse for failure or shortcoming ; but when 
fortune removes them all and gives him the power of 
doing as he thinks best, then comes the time of trial. 
There is but one right, and the possibilities of wrong are 
infinite, I doubt not that the trustees of the Johns Hop- 
kins University felt the full force of this truth when they 
entered on the administration of thcir trust a year anda 
half ago; and I can but admire the activity and resolu- 
tion which have enabled them, aided by the able presi- 
dent whom they have selected, to lay down the great 
outlines of their plan, and carry it thus far into execution. 
It is impossible to study that plan without perceiving that 
great care, forethought, and sagacity, have been bestowed 
upon it, and that it demands the most respectful conside- 
ration, I have been endeavouring to ascertain how far the 
principles which underlie it are in accordance with those 
which have been established in my own mind by much 
and long-continued thought upon educational questions. 
Permit me to place before you the result of my reflections. 

Under one aspect, a university is a particular kind of 
educational institution, and the views which we may take 
of the proper nature of a university are corollaries from 
those which we hold respecting education in general. I 
think it must be admitted that thc school should prepare 
for the university, and that the university should crown 
the edifice, the foundations of which are laid in the school. 
University education should not be something distinct 
from, elementary education, but should be the natural out- 
growth and development of the latter. Now I havea very 
clear conviction as to what elementary education ought to 
be; what it really may be when properly organised, and 
what I think it will be before many years have passed over 
our heads in England and in America. Such education 
should enable an average boy of fifteen or sixteen to read 
and write his own language with ease and accuracy, and 
with a sense of literary excellence derived from the are | 
of our classic writers ; to have a general acquaintance wit 
the history of his own country and with the great laws 
of social existence ; to have acquired the rudiments of 

t i i f opening of the 
J oe See Carn x tocee S. aid sales 12. total 
amount bequeathed by Johns Hopkins is more than 7,000,000 dollars. The 


is appropriated to a university, 2 hike sum to a hos- 


um of ,sooplollars 
: gi’ tutions of education and charity. 
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tit, 
the physical and psychological sciences, and a'fair know. 
ledge of elementary arithmetic and geometry. He should 
have obtained an acquaintance with logic rather by ex. 
ample than by precept, while the acquirement of the ele. 
ments of music and drawing should have been pleasure 
rather than work. 

It may sound strange to many ears if I venture to 
maintain the proposition that a young person, educated 
thus far, has had a liberal, though perhaps not a full edu- 
cation. But it seems to me that such training as that 
to which I have referred may be termed liberal in both 
the senses in which that word is employed with perfect 
accuracy. In the first place, it is liberal in breadth. It 
extends over the whole ground of things to be known 
and of faculties to be trained, and it gives equal import- 
ance to the two great sides of human activity—art and 
science. Inthe second place, it is liberal in the sense 
of being an education fitted for free men; for men to 
whom every career is open, and from whom their country 
may demand that they should be fitted to perform the 
duties of any career. I ¢annot too strongly impress upon 
you the fact that with such a primary education as this, 
and with no more than is to be obtained by building 
Strictly upon its lines, a man of ability may become a 
great writer or speaker, a statesman, a lawyer, a inan 
of science, painter, sculptor, architect, or musician. That 
even development of all a man’s faculties, which 1s what 
properly constitutes culture, may be effected by such an 
education, while it opens the way for the indefinite 
strengthening of any special capabilities with which he 
may be gifted. 

In a country like this, where most men have to carve 
out their own fortunes and devote themselves early to the 
practical affairs of life, comparatively few can hope to 
pursue their studics up to or beyond the age of man- 
hood. But it is of vital importance to the welfare of the 
community that those who are relieved from the need of 
making a livelihood, and still moue, those who are stinied 
by the divine impulses of intellectual thirst or artistic 
genius, should be enabled to devote themselves to the 
higher service of their kind as centres of intelligence, 
interpreters of nature, or creators of new forms of beauty. 
And it is the function of a univeisity to furnish such 
men with the means of becoming that which it is ther 
privilege and duty to be. ‘To this end the university need 
cover no ground foreign to that occupied by the eclemen- 
tary school. Indeed, it cannot; for the clementary in- 
struction which I have referred to embraces all the kinds 
of real knowledge and mental activity possible to man. 
The university can add no new departments of know- 
ledge, can offer no new fields of mental activity; but 
what it can do is to intensify and specialise the instruc 
tion in cach department. Thus literature and philology, 
represented in the elementary school by Enylish alone, 
in the university will extend over the ancient and modern 
languages. Hustory, which like charity best begins at 
home, but, like charity, should not end there, will ramify 
into archxology, political history and geography, with the 
history of the growth of the human mind and its products 
in the shape of philosophy, science, and art. And the 
university will present to the student librarics, museums 
of antiquities, collections of coins, and the like which will 
efficiently subserve these studies. Instruction in the ele- 
ments of social economy, a most escential, but hitherto 
sadly-neglected part of elementary education, will develop 
in the university into political economy, sociology, and law. 
Physical science will have its great divisions of physical 
geography, with geology and astronomy ; physics, chemis- 
try and biology, represented not merely by professors 
and their lectures, but by laboratories, in which the stu- 
dents, under guidance of demonstrators, will work out 
facts for themselves and come into that direct contact 
with reality which constitutes the fundamental distinction 

of scientific education. Mathematics will soar into its 





547 


stencehhoen 


NATURE 
en acneainee se 





Oct. 19, 1876] 
See gee he ‘ 

. ‘ons: while the high peaks of philosophy may 
rie iscated’ by those a aptitude for abstract thought 
has been awakened by elementary logic. Finally, schools 
of pictorial and plastic art, of architecture, and of music 


should offer a thorough discipline in the principles and 


practice of art to those in whom lies nascent the rare 


faculty of esthetic representation, or the still rarer powers 

ive genius, ae 
The pi ie school and the university are the alpha 
and omega of education. Whether institutions interme- 
diate between these (so-called secondary schools) should 
exist, appears to me to be a question of practical con- 
venience. If such schools exist, the important thing is 
that they should be true intermediaries between the 
primary school and the university, keeping on the wide 
track of general culture, and not sacrificing one branch of 
knowledge for another. 

Such appear to me to be the broad outlines of the rela- 
tions which the university, regarded as a place of education, 
ought to bear to the school, but a number of points of 
detail pane some consideration, however briefly and 
imperfectly I can deal with them. In the first place 
there is the important question of the limitations which 
should be fixed to the entrance into the university ; what 
qualifications should be required of those who propose to 
take advantage of the higher training offered by the uni- 
versity. On the one hand, it is obviously desirable that 
the time and opportunities of the university should not be 
wasted in conferring such elementary instruction as can 
be obtained elsewhere; while, on the other hand, it is no 
less desirable that the higher instruction of the university 
should be made accessible to everyone who can take 
advantage of it, although he may not have been able to 
go through any very extended course of education. My 
own feeling is distinctly against any absolute and defined 
preliminary examination, the passing of which shall be 
an essential condition of admission to the university. I 
would admit any one to the university who could be rea- 
sonably expected to profit by the instruction offered to 
him, and I should be inclined, on the whole, to test the 
fitness of the student, not by examination before he enters 
the university, but at the end of his first term of study. 

If, on examination in the branches of knowledge to which 
he has devoted himself, he show himself deficient in 
industry or in capacity, it will be best for the university 
and best for himself, to prevent him from pursuing a 
vocation for which he is obviously not fit. And IJ hardly 
know of any other method than this by which his fitness 
or unfitness cari be safely ascertained, though no doubt a 
good deal may be done, not by formal cut and dried 
examinaticn, but by judicious questioning at the outset 
of his career. 
_ Another very important and difficult practical question 
is whether a defimte course of study shall be laid down 
for those who enter the university ; whether a curriculum 
shall be prescribed ; or whether the student shall be 
allowed to range at will among the subjects which are 
open to him. And this question is inseparably connected 
with another, namely, the conferring of degrees. It is 
obviously impossible that any student should pass through 
the whole of the series of courses of instruction offered by 
a university, Ifa degree is to be conferred as a mark of 
Proficiency in knowledge, it must be given on the ground 
ia the candidate is proficient in a certain fraction of 
Vhose studies ; and then will arise the necessity of insuring 
an equivalency of degrees, so that the course by which a 
Gegree 18 obtained shall mark approximately an equal 
re vai of labour and of acquirements, in all cases. But 
i * bebdieacie can hardly be secured in any other way 
This sae a series of definite lines of study. 
The mporeat ¢ ae will require grave consideration. 
there should po ey 8 to bear in mind, I think, are that 
not be too many subjects in the curriculum, 
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and that the aim should be the attainment of thorough 
and sound knowledge of each, 

One half of the Johns Hopkins bequest is devoted to 
the establishment of a hospital, and it was the desire of 
the testator that the university and the hospital should 
co-operate in the promotion of medical education. The 
trustees will unquestionably take the best advice that is 
to be had as to the construction and administration of the 
hospital. In respect to the former point, they will doubt- 
less remember that a hospital may be so arranged as to 
kill more than it cures; and, in regard to the latter, that 
a hospital may spread the spirit of pauperism among the 
well to do, as well as relieve the sufferings of the desti- 
tute. It is not for me to speak on these topics—rather 
let me confine myself to the one matter on which my 
experience as a student of medicine, and an examiner of 
long standing, who has taken a great interest in the sub- 
ject of medical education, may entitle me to a hearing. 
I mean the nature of medical education itself, and the co- 
operation of the university in its promotion. ; 

What is the object of medical education? It is to 
enable the practitioner, on the one hand, to prevent dis- 
ease by his knowledge of hygienc; on the other hand, to 
divine its nature, and to alleviate or cure it, by his know- 
knowledge of pathology, therapeutics, and practical me- 
dicine. Thatis his business in life, and if he has not a 
thorough and practical knowledge of the conditions of 
health, of the causes which tend to the establishment of 
disease, of the meaning of symptoms, and of the uses of 
medicines and operative appliances, he is incompctent, 
even if he were the best anatomist, or physiologist, or 
chemist that ever took a gold medal or won a prize cer- 
tificate. This is one great truth respecting medical edu- 
cation. Another is, that all practice in medicine is based 
upon theory of some sort or other; and therefore, that it 
is desirable to have such theory in the closest possible 
accordance with fact. The veriest empiric who gives a 
drug in one case because he has seen it do good in an- 
other of apparently the same sort, acts upon the theory 
that similarity of superficial symptoms means similarity 
of lesions ; which, by the way, is perhaps as wild an 
hypothesis as could be invented. To understand the 
nature of disease we must understand health, and 
the understanding of the healthy body means the 
having a knowledge of its structure and of the way 
in which its manifold actions are performed, which is 
what is technically termed human anatomy and human 
physiology. The physiologist again must needs possess 
an acquaintance with physics and chemistry, inasmuch 
as physiology is, to a great extent, applied physics and 
chemistry. For ordinary purposes a limited amount of 

such knowledge is all that is needful ; but for the pursuit 
of the higher branches of physiology no knowledge of 
these branches of science can be too extensive, or too 
profound. What we call therapeutics again, which has to 
do with the action of drugs and medicines on the living 
organism is, strictly speaking, a branch of experimental 
physiology, and is daily receiving a greater and greater 
experimental development. 

The third great fact which is to be taken into coh- 
sideration in dealing with medical education, is that the 
practical necessities of life do not, as a rule, allow 
aspirants to medical practice to give more than three, or 
it may be four years to their studies. Let us put it at 
four years, and then reflect that in the course of this time 
a young man fresh from school has to acquaint himself 
with medicine, surgery, obstetrics, canbe. phos. pathology, 
hygiene, as well as with the anatomy and the physiology of 
the human body ; and that his knowledge should be of 
such a character that it can be relied upon in any emer- 
gency, and always rcady for practical application. Con- 
sider, in addition, that the medical practitigner may be 
called upon, at any moment, to give evidence in a court of 
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justice in a criminal case, and that it is therefore well that 
he should know something of the laws of evidence, and 
of what we call medical jurisprudence. On a medical 
certificate a man may be taken from his home and from 
his business and confined in a lunatic asylum ; surely, 
therefore, it is desirable that the medical practitioner 
should have some rational and clear conceptions as to 
the nature and symptoms of mental disease. Bearing in 
mind all these requirements of medical education, you 
will admit that the burden on the young aspirant for the 
medical profession is somewhat of the heaviest, and that 
it needs some care to prevent his intellectual back from 
being broken. 

Those who are acquainted with the existing systems 
of medical education will observe that, long as is the 
catalogue of studies which I have enumerated, I have 
omitted to mention several that enter into the usual 
medical curriculum of the present day. I have said not 
a word about zoology, comparative anatomy, botany, or 
materia medica, Assuredly this is from no light estimate 
of the value or importance of such studies in themselves. 
It may be taken for granted that I should be the last 
person in the world to object to the teaching of zoology 
or comparative anatomy in themselves ; but I have the 
strongest feeling that, considering the number and the 
gravity of those studies through which a medical man 
must pass, if he is to be competent to discharge the 
serious duties which devolve upon him, subjects which 
he so remote as these do from his practical pursutts 
should be rigorously excluded. The young man, who 
has enough to do in order to acquire such famiharity with 
the structure of the human body as to enable him to per- 
form the operations of surgery, ought not, in my judg- 
ment, to be occupied with inycstigations into the ana- 
tomy of crabs and starfishes. Undoubtedly the doctor 
should know the common poisonous plants of his own 
country when he sees them, but that knowledge may be 
obtained by a few hours devoted to the examination of 
specimens of such plants, and the desirableness of such 
knowledge is no justification, to my mind, for spending 
three months over the study of systematic botany. Again, 
materia medica, so far as it is a knowledve of drugs, 
is the business of the druggist. In all other callings the 
necessity of the division of labour is fully 1ecognised, and 
it is absurd to require of the medical man that he should 
not avail himself of the special knowledge of those whose 
business it is to dealin the drugs which he uses. It is 
all very well that the physician should know that castor 
pil comes from a plant, and castoreum from an animal, 
and how they are to be prepared, but for all practical 
purposes of his profession that knowledge is not of one 
whit more value, has no more relevancy, than the know- 
ledge of how the steel of his scalpel is made. 

All knowledge is good. It is impossible to say that any 
fragment of knowledge, however insignificant or remote 
from one’s ordinary pursuits, may not some day be turned 
to account. But in medical education, above all things, 
it is to be recollected that in order to know a little well 
one must be content to be ignorant of a great deal. 

Let it not be supposed that I am proposing to narrow 
medical education, or, as the cry is, to lower the standard 
of the profession. Depend upon it there is only one way of 
really enaobling any calling, and that is to make those who 
pursue it real masters of their craft, men who can truly 
do that which they profess to be able to do, and which 
ae are credited with being able to do by the public ; 
and there is no position so ignoble as that of the so- 
called “liberally-educated practitioner,” who, as Talley- 
rand said of his physician, “ Knows everything, even a 
little physic ;” who may be able to read Galen in the 
original, who knows all the plants, from the cedar of 
Lebanon to the hyssop upon the wall, but who finds him- 
self, with th€ issues of life and death in his hands, 
ignorant, blundering, and bewildered, because of his 
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ignorance of the essential and fundamental truths upon 

which practice must be based. Moreover, I venture to 

say, that any man who has seriously studied all the 

essential branches of medical knowledge ; who has the 
needful acquaintance with the elements of physical 

science, who has been brought by medical jurisprudence 

into contact with law ; whose study of insanity has taken 

him into the fields of psychology ; has ¢fso facto received 

a liberal education. 

Having lightened the medical curriculum by culling out 
of it everything which is uncssential, we may next con- 
sider whether something may not be done to aid the 
medical student toward the acquirement of real knowledge 
by modifying the system of examination. In England, 
within my recollection, it was the practice to require of 
the medical student attendance on lectures upon the most 
diverse topics during three years ; so that it often happened 
that he would have to listen to four or five lectures in 
the day upon totally different subjects in addition to the 
hours given to dissection and to hospital practice: 
and he was required to keep all the knowledge he could 
pick up in this distracting fashion at examination point, 
until at the end of three years he was set down to a table 
and questioned pell-mell upon all the different matters 
with which he had been striving to make acquaintance. 
A worse system and one more calculated to obstruct the 
acquisition of sound knowledge and to give full play to 
the “crammer” and the “grinder” could hardly have 
becn devised by human ingenuity. Of late years great 
reforms have taken place. Examinations have been 
divided so as to diminish the number of subjects among 
which the attention has to be divided. Practical exami- 
nation has been largely introduced, but there still remains, 
even under the present system, too much of the old evil 
inseparable from the contemporaneous pursuit of a mul- 
tiplicity of diveise studies. 

Proposals have recently been made to get rid of general 
examinations altogether, to allow the student to be exa- 
mined in each subject at the end of his attendance on the 
class ; and then, in case of the result being satisfactory, 
to allow him to have done with it; and I may say that 
this method has been pursucd for many years in the Royal 
School of Mines in London, and has been found to work 
very well. It allows the student to concentrate his mind 
upon what he is about for the time being, and then to 
dismiss it. Those who are occupied in intellectual work, 
will, I think, agree with me that it is important not so 
much to know a thing as to have known it, and known it 
thoroughly. If you have once known a thing in this 
way it is casy to renew your knowledge when you have 
forgotten it; and when you begin to take the subject up 
again, it slides back upon the familiar grooves with great 
facility. 

Lastly comes the question as to how the university may 
co-operate in advancing medical education. A medical 
school is strictly a technical school—a school in which a 

ractical profession is taught—while a university ought to 
be a place in which knowledge is obtained without direct 
reference to professional purposes, It is clear, therefore, 
that a university and its antecedent, the school, may best 
co-operate with the medical school by making due provi- 
sion for the study of those branches of knowledge which 
lie at the foundation of medicine. 

At present, young men come to the medical schools 
without a conception of even the elements of physical 
science ; they learn, for the first time, that there are such 
sciences as physics, chemistry, and physiology, and are 
introduced to anatomy as a new thing, It may be safely 
said that with a large proportion of medical students 
much of the first session is wasted in learning how to 
learn—in familiarising themselves with utterly strange 
conceptions, and in awakening their dormant and wholi 
untrained powers of observation and of manipulation. It 
is difficult to over-estimate the magnitude of the obstacles 
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which are thrown in the way of stientific training by the 
ogi of school education. Not only are men 
existing system c : 
trained in mere book-work, ignorant of what observation 
means, but the habit of learning from books alone begets 
a disgust of observation. ‘The hook-learned student will 
rather trust to what he secs jn a book than to the witness 
f his own eyes. . 
. There is not the slightest reason why this should be so, 
and, in fact, when elementary education becomes that 
which I have assumed it ought to be, this state of things 
will no longer exist. There is not the slightest difficulty 
in giving sound elementary instruction in physics, in 
chemistry, and in the elements of human physiology in 
ordinary schools. In other words, there is no reason 
why the student should not come to the medical school 
provided with as much knowledge of these several 
Sciences as he ordinarily picks up in the course of his 
first year of attendance at the medical school. 

I am not saying this without full practical justification 
for the statement. For the last eighteen ycars we have 
had in England a system of elementary science teaching 
carried out under the auspices of the Science and Art 
Department, by which elementary scientific instruction 
is made readily accessible to the scholars of all the ele- 
mentary schools in the country. Commencing with small 
beginnings, carefully developed and improved, that sys- 
tem now brings up for examination as many as seven 
thousand scholars in the subject of human physiology 
alune; and I can say that out of that number a large 
proper have acquired a fair amount of substantial 

nowledge, and that no inconsiderable percentage show 
as good an acquaintance with human physiology as used 
to be exhibited by the average candidates for medical de- 
grees in the University of London when I was first an 
examinir there twenty years ago, and quite as much 
knowledge as is possessed by the ordinary student of 
medicine at the present day. I am justified, thercfore, in 
looking forward to the time when the student who pro- 
poses to devote himsclf to medicine will come, not abso- 
lutely raw and inexperienced as he is at present, but in a 
certain state of preparation for further study ; and I look 
to the university to help him still further forward in that 
stage of preparation, through the organisation of its bio- 
logical department. Here the student will find means of 
acquainting himself with the phenomena of life in their 
broadest acceptation. He will study not botany and zoo- 
logy, which, as I have said, would take him too far away 
from his ultrmate goal; but, by duly arranged instruction, 
combined with work in the laboratory upon the leading 
types of animal and vegetable life, he will lay a broad 
and at the same time solid foundation of biological know- 
ledge ; he will come to his medical studies with a com- 
prehension of the great truths of morphology and of 
physiology, with his hands trained to dissect and his eyes 
taught to see. I have no hesitation in saying that such 
preparation is worth a full year added on to the medical 
curriculum. In other words, it will set free that much 
time for attention to those studies which bear directly 
upon the student’s most grave and scrious duties as a 
medical practitioner. 

Up to this point I have considered only the teaching 
aspect of your great foundation, that function of the uni- 
versity in virtue of which it plays the part of a reservoir 
_ of ascertained truth, so far as our symbols can ever inter- 
. pret nature. All can learn; all can drink of this lake. 

it is given to few to add to the store of knowledge, to 

strike new springs of thought, or to shape new forms of 
beauty. But so sure as it is that men live not by bread, 
, i by ideas, so sure is it that the future of the world 
7 in the hands of those who are able to carry the m- 
‘ serprerauon of nature a step further than their predeces- 
sors, 80 Certain is it that the highest function of a univer- 
sity 1s to seek out those men, cherish them, and give their 
ability to serve their kind full play. : 
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I rejoice ta observe that the enco t of re- 
search occupies so prominent a place in your official 
documents, and in the wise and liberal inaugural ad- 
dress of your president, This subject of the encau- 
ragement, or, as it is sometimes called, the endowment 
of research, has of late years greatly exercised’ the 
minds of men in England. It was one of the main 
topics of discussion by the members of the Royal Com- 
mission of whom I was one, and who not long since 
issued their report, after five years’ labour. Many seem 
to think that this question is mainly one of money ; that 
you can go into the market and buy research, and that 
supply will follow demand, as in the ordinary course of 
commerce, This view does not commend itself to my 
mind. I know of no more difficult practical problem 
than the discovery of a method of encouraging and sup- 
porting the original investigator without opening the door 
to nepotism and jobbery. My own conviction is admi- 
rably summed up in the passage of your president’s 
address, “that the best investigators are usually those 
who have also the responsibilities of instruction, gaining 
thus the incitement of colleagues, the encouragement of 
pupils, and the observation of the public.” 

At the commencement of this address I ventured to 
assume that I might, if I thought fit, criticise the arrange- 
ments which have been made by the board of trustees, 
but I confess that I have little to do but to applaud them. 
Most wise and sagacious seems to me the determination 
not to build for the present. It has been my fate to see 
great educational funds fossilise into mere bricks and 
mortar, in the petrifying springs of architecture, with 
nothing left to work the institution they were intended to 
Support, <A great warrior is said to have made a desert 
and called it peace. Administrators of educational funds 
have sometimes made a palace and called it a university. 
If I may venture to give advice in a matter which lies 
out of my proper competency, I would say that whenever 
you do build, get an honest bricklayer, and make him 
build you just such rooms as you really want, leaving 
ample space for expinsion. Anda century hence, wh:n 
the Baltimore and Ohio shares are at one thousand 
premium, and you have endowed all the professors you 
need, and built all the laboratories that are wanted, and 
have the best museum and the finest library that can be 
imagined; then if you have a few hundred thousand 
dollars you don’t know what to do with, send for an 
architect and tell him to put up a fagade. If American 
is similar to English experience, any other course will 
probably lead you into having some stately structure, 
good for your architect’s fame, but not in the least what 
you want, 

It appears to mc that what I have ventured to lay down 
as the principles which should govern the relations of a 
university to education in general, is entirely in accord- 
ance with the measures you have adopted. You have set 
no restrictions upon access to the instruction you propose 
to give ; you have provided that such instruction, either 
as given by the university or by associated institutions, 
should cover the field of human intellectual activity. You 
have recognised the importance of encouraging research. 
You propose to provide means by which young men, who 
may be full of zeal for a literary or for a scientific career, 
but who also may have mistaken aspiration for corde ‘mi 
may bring their capacities to a test and give their poWers 
a fair trial, If such an one fail, his endowment terminates 
and there is no harm done. If he succeed, you may give 
power of flight to the genius of a Davy ora F a 
Carlyle or a Locke, whose influence on the future of. is 
fellow men shall be absolutely incalculable. 

You have enunciated the principle that the “Glory of 
the university should rest upon the character of the 
teachers and scholars, and not upon their numbers or 
butldings constructed for their use.” And I loo& upon it 
as an essential and most important feature of your 
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that the incomeof the professors and teachers shall be inde- 
pendent of the number of students whom they can attract. 
In this way you provide against the danger, patent else- 
where, of finding attempts at improvement obstructed by 
vested interests ; and in the department of medical edu- 
cation especially, you are free of the temptation to set 
loose upon the world men utterly incompetent to perform 
the serious and responsible duties of their profession. 

It is a delicate matter for a stranger to the practical 
working of your institutions, like myself, to pretend to give 
an opinion as to the organisation of your governing power. 
I can conceive nothing better than that it should 
remain as it is, if you can secure a succession of wise, 
hberal, honest, and conscientious men to fill the vacancies 
that occur among you. I do not greatly believe in the 
efficacy of any kind of machinery for securing such a 
result, but I would venture to suggest that the exclusive 
adoption of the method of co-optation for filling the 
vacancies which must occur in your body appears to me 
to be somewhat like a tempting of Providence. Doubt- 
less there are grave practical objections to the appoint- 
ment of persons outside of your body and not directly 
interested in the welfare of the university ; but might it 
not be well if there were an understanding that your 
academic staff should be officially represented on the 
board, perhaps even the heads of one or two independent 
learned bodies, so that academic opinion and the views 
of the outside world might have a certain influence in 
that most important matter, the appointment of y our pro- 
fessors? I throw out these suggestions, as I have said, 
in ignorance of the practical difficulties that may be in 
the way of carrying them into effect, on the general 
ground that personal and local influences are very subtle, 
and often unconscious, while the future greatness and 
effictency of the noble institution which now commences 
1. work must largely depend upon its freedom from 
them. 


I constantly hear Americans speak of the charm which 
our old mother country has for them, of the delight with 
which they wander through the streets of ancient towns, 
or climb the battlements of medieval strongholds, the 
names of which are indissolubly associated with the 
great epochs of that noble literature which is our common 
inheritance; or with the blood-stained steps of that 
secular progress, by which the descendants of the savage 
Britons and of the wild pirates of the North Sea have 
become converted into warriors of order and champions 
of peaceful freedom, exhausting what still remains of the 
old Berserk spirit in subduing nature, and turning the 
wilderness into a garden. But anticipation has no less 
charm than retrospect, and to an Englishmen landing 
upon your shores for the first time, travelling for hundreds 
ot miles through strings of great and well-ordered cities, 
seeing your enormous actual, and almost infinite potential, 
wealth in all commodities, and in the energy and ability 
which turn wealth to account, there is something sublime 
in the vista of the future. Do not suppose that I am 
pandering to what is commonly understood by national 
pride. I cannot say that I am in the slightest degree im- 
pressed by your bigness, or your material resources, as 
such, Size is not grandeur, and territory does not make 
a nation. The great issue, about which hangs a true 
sublfinity, and the terror of overhanging fate, is what are 
you going to do with all these things? What is to be the 
end to which these are to be the means? Youare ee 
a novel experimnent in politics on the greatest scale whic 
the world has yet seen. Forty millions at your first cen- 
tenary, it is reasonably to be expected that, at the second, 
these states will be occupied by two hundred millions of 
English-speaking people, spread over an area as large as 
that of Europe, and with climates and interests as diverse 
as those of Spain and Scandinavia, England and Russia, 

You and your descendants have to ascertain whether this 
great mass will hold together under the forms of a re- 
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public, and the despotic reality of universal suffrage ; 
whether state rights will hold out against centralisation 
without separation; whether centralisation will get the 
better without actual or disguised monarchy ; whether 
shifting corruption is betterthan a permanent bureaucracy ; 
and as population thickens in your great cities, and the 
pressure of want is felt, the gaunt spectre of pauperism 
will stalk among you, and communism and socialism will 
claim to be heard. Truly America has a great future 
before her ; great in toil, in care, and in responsibility ; 
great in true glory if she be guided in wisdom and 
righteousness; great in shame if she fail, I cannot 
understand why other nations should envy you, or be 
blind to the fact that it is for the highest interest of man- 
kind that you should succeed ; but the one condition of 
success, your sole safeguard, is the moral worth and in- 
tellectual clearness of the individual citizen. Education 
cannot give these, but it can cherish them and bring 
them to the front in whatever station of society they are to 
be found ; and the universities ought to be and may be 
the fortresses of the higher life of the nation. 

May the university which commences its practical 
activity to-morrowabundantly fulfil its high purpose ; may 
its renown as a seat of true learning, a centre of free 
inquiry, a focus of intellectual light, increase year by 
year, until men wander hither from all parts of the earth, 
as of old they sought Bologna, or Paris, or Oxford. 

And it is pleasant to me to fancy that among the 
English students who are drawn to you at that time 
there may linger a dim tradition that a countryman of 
theirs was permitted to address you as he has done to- 
day, and to feel as if your hopes were his hopes and your 
success his joy. 





REV. MARK PATTISON ON UNIVERSITY 
REFORM 


NE of the most valuable addresses at the Social 
Science Congress at Liverpool was that by the 
Rev, Mark Pattison, last Friday, on the subject of 
Education. He confined his remarks mainly to Lord 
Sandon’s Bill and the Oxford and Cambridge Bills. In 
passing, however, he spoke in the strongest terms of 
the miserable state of the middle-class schools, “ the 
wretched destitution of all intellectual nourishment in 
which the middle classes of England grow up.” With 
regard to the Education Bill, Mr. Pattison showed that 
elementary education was in anything but a satisfactory 
condition, that as yet we have only the beginning of a 
school system. He then spoke at considerable length on 
the Oxford and Cambridge Bulls, which our readers will 
remember were withdrawn last session on the distinct 
understanding that they should be introduced next ses- 
sion. Mr. Pattison referred to the scheme for endowin 
the University at the expense of the Colleges, and to Lor 
Salisbury’s declaration that one purpose of the measure 
was “to promote science and learning.” Mr. Pattison 
went on to say :—“ When the Oxford Bill got down into 
the Commons the member of the Cabinet who had the 
charge of it there hastened to disavow any such inten- 
tions on the part of his Government. Lord Salisbury’s 
declaration had been made in the House of Lords, and 
in the Upper House it did not seem altogether absurd to 
speak of science and learning in connection with a Uni- 
versity. But such flimsy and unpractical notions are not 
for the atmosphere of the Lower House. Members of the 
Government in the Lower House vied with each other in 
eagerly repudiating any intention of making the Uni- 
versity a seat of learning and science. This had been an 
unauthorised escapade of their impulsive colleague in the 
Lords. This disavowal was well received in the House. 
Antagonism was half disarmed. The member of the 
learned University of Oxford received the congratu- 
lations of the member of the learived University of Lon- 
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don in having done with all that nonsense. The Bill that 
has been dropped was a Bill empowering certain com- 
missioners to take funds now devoted to een aon 
poses and devote them to university purposes. _ hat 
these university purposes are 1S not stated—is not 
known—not known even to the promoters of the Bill. 
All that is known is that among those purposes is not the 
promotion of science and learning. This purpose, which 
was announced by Lord Sali-bury, has been anxiously 
disavowed by Lord Salisbury’s colleagues, In these cir- 
cumstances it cannot be any great matter for regret that 
the Universities Bill should have been laid aside.” 

Mr. Pattison then spoke of the University itself. He 
briefly showed how our two g'cat universities, from being 
national, became State Church institutions, and that not- 
withstanding the abolition of the Test Act, the eccle- 
siastical spirit is still practically supreme, cae 

Something might be done to countcract this sinister 
influence by opening the headships of colleges to laymen, 
and by attaching to the University a number of eminent 
men of science. The universities, moreover, he went 
on to show, are anything but porular ; with a population 
of twenty-one millions, and realiscd property of 6,000 
millions, the total number of university students does 
not exceed 6,000 out of 114,000 males between eighteen 
and twenty-one that ought to be receiving a high-class 
education. This state of things, Mr. Pattison justly says, 
can be described as nothing less than a state of national 
destitution—-an intellectual blight. It is not the mere 
cost, though this is large enough as contrasted with the 
cost of university education in Scotland and Germany, 
that deters the middle classes from sending their sons to 
a university, it is the prevalent belief that, unless to a 
professional man, a university education is worse than 
useless, Mr. Pattison then went on to show what he 
thinks a university ought to be. 

“ Universities are not to fit en for some special mode 
of gaining a livelihood ; thcir object is not to teach law 
or divinity, banking, or engineering, but to cultivate the 
mind and form the intelligence. A university should be 
in possession of all science and all knowledge, but it is 
as science and knowledge, not as a money-bringing pur- 
suit, that it possesses it. There is an old saying—so old 
that it is quite forgotten even in the universities—‘A 
university is founded on arts ’—founded, that is, its fabric 
of the special sciences is raised upon the liberal studies. 
Men are men, whether they are lawyers or physicians, 
merchants or manufacturers— they possess an intellect and 
a conscience ; and it is with these as men, and not as 
lawyers or physicians, merchants or manufacturers, that 
liberal education has to do. What professional men 
should carry away with them from the university is not 
professional knowledge, but that which directs the use of 
their professional knowledge, and brings the light of 
general culture to illuminate the technicalities of a special 

ursuit. To go to Cambridge, like the youth in the old 
tin grammar, “ ad cagiendum ingenti cultum,” seems to 
the practical Englishman like telling him to feed on 
moonshine. The idea of education is a lost idea among 
the middlc classes. When his school-time is over—and 
a very unprofitable time it has mostly been to him—he 
pam telah that there is anything beyond, except 
ae Loe fot a bread-winning profession. The reason 
he unite Pate of a wealthy middle-class family is not at 
pr a Banh exactly the same as the reason why the 
dose aol ce y-labourer is not at the village school. He 
€ the good of it.” 


Mr. Pattison then referred 
to a statement made by Mr. 
aaa Halifax, at the Brighton meeting, that if parents 
a airl's ir Died to getting 5 per cent. on the sum laid out on 
py ies j Sui ine they would be as ready to spend 
ome . Y are on a boy’s. 
Mr. Smith, of H was fe likely worth thou- 


sands ; but his view ig Precisely the yiew of John Nokes, 


the day-labourer in our village, who deesn’t want his boy 
“to have no school-larning ; he never saw no good come 
of it; the boy don’t get more wages by it.’ John Nokes 
earns twenty shillings a week ; Mr. Smith, of Halifax, has 
per cent. upon many thousands of pounds ; but their 
ideas of education are the same—no sense of the value 
of life, of the intrinsic worth of the human soul, and of 
its capacities for being trained. Man or woman is a 
machine for earning an income. The charm and beauty 
of life, as it can be Fived and adorned, is wholly unknown. 
The work of the British workman, we say, is deteriorated 
because he cares nothing for the work itself, but only for 
the wages it is to bring him in. At this we are all indig 
nant. We have little right to be so, when we ourselves 
care as little for life for life’s sake as he does for art for 
art’s sake. It may be confidently asserted, then, that the 
universities in any country cannot rise above public 
instruction generally. They may fall below it.” 

Mr. Pattison then showed that the great reforms in thc 
Oxford University curriculum during ,the last sixty or 
seventy years have been forced upon her from without. 

“It is no longer now a question of breaking up the old 
monopoly of Latin and Greek, and of the introduction of 
a few popular branches of instruction by the side of the 
old. A far wider conception of a university has now been 
opened up, and of the function it is cxpected to fulfil for 
the nation at large. This conception is a consequence of 
the position which science has come to occupy in the 
world in the last quarter of acentury. When scientific 
men had to speak to the wider public fifty years ago they 
used to dwell on the various applications of scicnce to the 
arts of life. The industrial value of scientific knowledge 
had then to be inculcated. It was from this point of 
view that science first got recognition. This has been 
successfully done. Facts stronger than arguments have 
sufficiently proved the utility of scientific knowledge. On 
this point no more needs to be said. ‘The public are alive 
to the truth. Buta new consideration now emerges out 
of this proved utility. Science has becn incessantly grow- 
ing since the close of the great Eutopcan war of 1815, It 
has been extending its boundaries, enlarging its mass, in- 
creasing its complexity, disclosing inner harmonies, and 
bringing the world of thought, of work, of life within its 
grasp. All this growth and movement has taken place 
outside the universities. Our most considerable names 
in science have often not been university men; when 
they have been so their scientific activity has been quite 
apart from their university employment. This scientific 
atmosphere, this consciousness of a common aim and a 
common inspiration among a multitude of labourers— 
this active pursuit of truth, which forms a bond as strong 
as the bond of charity—this is not the atmosphere of our 
universities, There exists, then, in the world outside a 
vast body of knowledge, of the importance of which in- 
telligent people are well aware. And there exist inside 
the universities, colleges with considerable endowments. 
What is more natural than the wish to bring these two 
separate existences together? How are we to provide for 
the maintenance and transmission of all this rich treasure 
of knowledge which has been painfutly accumulating in 
the past? Canamore proper place for the purpose be 
found than in our, universities? A university, says Prof. 
Huxley, is a corporation which has charge of the interests 
of knowledge as such, the business of which is tarepre- 
sent knowledge by the acquirements of its members and 
to increase it by their studies. The change demanded 
consists in a change of the atmosphere of the university, 
in the diffusion of a disinterested love of knowledge. It 
may be that legislation can do little to promote it. But 
there is one change which legislation only can make, and 
which is a necessary condition of the establishment of a 
system of scientific study and instruction. This is the 
removal of the fellowship system. The history of this 
peculiar institution has been often given of Mte, and the 
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time does not now allow of my repeating it. Suffice it to , progressive science as its aim? Where these conditions 


say that the present operation of these valuable prizes 


are fulfilled it would be hard to say why such an instity- 


is directly antagonistic to their supposed objects. In- | tion should not be entrusted by the State with the privi- 
stead of promoting science and learning they serve only | lege of marking its students with the public stamp of 


to make the university an arena in which young men con- 
tend for money prizes, and those who should be teachers 
are engrossed in training, handicapping, and settling 
the conditions of the race. The operation of emulation, 
honours, and prizes as a stimulus in school education is 
somewhat doubtful. But in the highest stage of liberal 
education it is necessary, if science and letters are to 
work with their cultivating effect on the mind, that they 
should be disengaged from all mercenary attractions. 
But when prizes of such magnitude as Fellowships are 
employed to attract students they become themselves the 
all-engrossine objects of pursuit. In Oxford and Cam- 
bridge, taken together, an amount of not less than 
150,000, a-year is spent on prizes. The sum is in itself 
an insignificant fraction of the national income, but it far 
exceeds the whole outlay which the country makes on 
science and learning. The bestowal of these lavish 

rizes corrupts instruction at its sources. No re- 
orm, having for its object to make the universities the 
home of science and learning, can be effectual which 
does rot begin by suppressing this wholesale pensioning 
of youthful sinecurists. I have reminded you of one old 
academical saying; there is another which recurs now to 
my recollection, ‘A Fellowship is the grave of learning,’ 
I have spoken only of our old Universities, or rather of 
Oxford, because I know it best. But I must not forget 
that there are younger institutions which are struggling 
upwards towards the ideal of a university, as I have 
described it in Prof. Huxley’s words, ‘a corporation which 
has charge of the interests of knowledge as such.’ At the 
head of these I must place Owens College, not only 
because it is in Lancashire, but because in its staff of 
Professors it possesses a body of men who are truly repre- 
sentative of knowledge in a variety of its most important 
departments. In a single generation we have seen this 
College rise from hamble beginnings to a position in 
which it can put forward a claim to be incorporated as a 
university, with the pee of giving degrees. Its 
capitalised sources are, indeed, small. In addition to the 
original 100,000/, of Owens’ bequest, about 220,000/, has 
been contributed by voluntary subscribers, an insignificant 
sum when compared with the wealth of the great manu- 
facturing metropolis. These funds, too, have been raised 
almost exclusively in a very small circle and by a very 
few public-spirited individuals ; they have not been drawn 
from the general mass of manufacturing wealth in Man- 
chester or the neighbouring district. With material 
means so inadequate, the scientific eminence attained 
by this young institution is a remarkable example of intel- 
lectual vigour, which must dispose us to regard favour- 
ably its claims to incorporation. But there is, besides, 
an immediate practical requirement which compels Owens 
College to seek without delay theright of conferring degrees, 
Itis this: that as longasits students are underthe necessity 
of graduating through the University of London, they must 
pass through the examinations required for the London de- 
gree. Consequently the professors of Owens College can 
never take the free and independent position of teachers of 
science. It is inevitable ,that they must prepare their 
pupits for examination, and every true teacher knows too 
well that this process is incompatible with genuine in- 
struction in letters and science. The efficiency of a local 
university is not to be measured by the amount of its 
annual income, nor its success by the number of its 
pupils. Does it profess to teach and represent human 
knowledge in all its main branches and in its most com- 
plete forms? Is each great department occupied by men 
who are in possession of the long tradition of the past 
and zealous in searching out what still remains unex- 
plored ? ols liberal culture recognised as its basis, and 


certified acquirement. If it were merely a question of 
comparative qualification it would be difficult to main- 
tain that Durham possesses, and that Owens College 
does not possess, the capacities, extensive and intensive, 
which I have supposed to be required. But if in the 
next twenty years the growth of Owens College is in pro- 
portion to its advance in the last twenty, the question 
will by that ‘time have settled itself” 

No words of ours could add to the force of this address, 
coming as it does from one in the position of its author. 
When we contrast the actual state of things in our English 
Universities with the ideal which appears in the above 
address and in that of Prof. Huxley at Baltimore—an ideal 
which has almost become a reality in America—any well- 
wisher of his country and of learning cannot but feel 
regret at the opportunities that have been lost, and the 
almost hopelessness of any rapid improvement. 





THE FIFTH MEETING OF RUSSIAN 
NATURALISTS 

THE fifth meeting of Russian Naturalists was opened 

September 12 at Warsaw. The Russian Naturalists 
are not yet organised intoa permanent association, although 
it is their wish, repeatedly expressed, to found an asso- 
ciation on the same principles as the British. A special 
imperial permission must still be obtained before each 
meeting, the rules of the meeting being settled by im- 
perial decree, and a sum of money allowed for expenses 
and publications. The sittings of the sections are open 
only to members and persons introduced by them, mem- 
bership being allowed only to those who have made 
direct contributions to science, as ordained by the rules. 
The meetings of the united sections for the transaction 
of general business and for lectures of general interest, 
are held in public, usually in presence of a numerous 
audience. The meeting (for it can hardly be called an 
association) publishes a daily bulletin of transactions, 
and issues, in the course of the year, one or two large 
volumes of memoirs (77oo0dy) containing lectures, and 
longer papers zz extenso, together with such contributions 
as separate societies of naturalists have found too expen- 
sive to publish in their journals. 

The Warsaw meeting was largely attended by natu- 
ralists from all parts of Russia, but especially from St. 
Petersburg, Moscow having but few representatives. 
The number of members was about three hundred, the 
sections of Scientific Medicine and Chemistry being 
especially full. There were very few foreign naturalists, 
the organising committee not being allowed by the rules 
to send invitations abroad. Prof. Brodofsky, president 
of the Committee, was elected president of the meeting, 
and the St. Petersburg professors, Mendeléeff and But- 
leroff, vice-presidents. The ten sections of the meeting 
transacted a great deal of business during the nine days 
the Naturalists were assembled, and we may give after- 
wards some account of the papers read, referring now 
only to lectures delivered at public meetings. 

At the first meeting Prof. Dobrzycki read an interesting 
medical paper, “On the Principles of Research into the 
Causes of Diseases.” Several propositions as to the per- 
manent organisation of future meetings, the opening of a 
Society of Naturalists at the Warsaw University on the 
principles adopted for the societies already existing in 
connection with all universities in Russia, the holding of 
an international meeting of naturalists, and the publica- 
tion of an international daily scientific paper, were read 
and referred for discussion to the sections. 

The second public meeting was especially crowded 
with the public, Two papers were r by Prof. Goyer 
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Prof. Halubinsky. The former, “On the Importance 
Spe clical Scientific Institutions” (laboratories, physical 
cabinets, zoological stations, &c.), insisted on the necessity 
of such institutions for the successful teaching of natural 
science, and pointed out how little time is generally 
allowed in universities for the practical study of science, 
the greater part of the students’ time being Scrupied by 
the lectures of the professors. M. Goyer forcibly illus- 
trated the influence exercised by practical studies on the 
student, not only by ebay, Seen) the only possible 
means of acquiring a profound knowledge of science, but 
especially by developing the independence of his judg- 
ment, the critical powers of his mind, and his inventive 
faculties, ; ‘ 

The lecture of Prof. Halubinsky, “On the Genetic 
Method in the Teaching of Natural Science,” treated a 
closely allied subject. The professor pointed out the 
deplorable state to which the teaching of natural science 
was lately reduced in Russian colleges, and insisted that 
only a thorough study of the natural sciences can ade- 

uately develop the analytical faculties of the mind, and 
that such development cannot be sufficiently attained by 
the study of languages and mathematics. He insisted 
further on the urgent necessity of fundamental changes in 
the arrangement of most of our handbooks of natural 
sciences, these handbooks beginning mostly with gene- 
ralisations, instead of simply helping the scholar to arrive 
at them himself by means of comparison and of the 
analysis of the properties of objects and phenomena. The 
lecture provoked a lively discussion, some opposition 
being manifested by college teachers. 

Prof. Famintzin presented Collections (Sdornikt) made 
from separate copies of all papers published since the last 
meeting in the Memoirs of the six Societies of Natura- 
lists annexed of the universities. The societies having 
agreed to print their journals in one uniform size, 100 
separate copies of each paper published are sent to the 
St. Petersburg Socicty which makes up from them 
Recuetls arranged under the heads of Geology, Botany, 
and Zoology. Thus those who arc interested in only one 
of these branches can dis ense with purchasing whole 
periodicals, the Aecveils being sold at the St. Petersburg 
Society at a very low price. Here is a fine example for 
imitation by our various English provincial societies, 

The proposal to request from the Minister of Public 
Instruction permission to found a Society of Natu- 
ralists at Warsaw, was met most favourably, as 
well as the proposal of Prof. Wagner to establish 
on the Solovetzky Islands a Zoological Station on 
the same principles as that at Sebastopol; as also was 
the proposal of M. Grimm to request the help of the 
Naval Department for dredgings in the Black Sea. MM. 
Grimm and Bogdanoff informed the meeting that they 
had undertaken two publications, a popular periodical, 
“ Herald of Natural Science,” for which they begged the 
co-operation of the naturalists, and a periodical in French 
or German, which would give to foreign readers brief 
notices of scientific work in Russia. This last idea was 
warmly supported by Prof, Mendeléeff, who proposed to 
Yequest the government for pecuniary help for the publi- 
\cation ; but this proposal having met with some opposi- 
tion, it was returned for discussion in the sections. 
scan ew €xcursions were made by the members, and a 
visit Mara? among others, to the Warsaw Institute for 
rie P ee and the Blind. The director of the Insti- 

tute, Trot. Poplavsky, delivered on this occasion an in- 
eresting lecture on the causes of deaf-muteness, tracing 
em not only to the bad constitution of parents, but also 

ad Nbatea fe between near relations. He energetically 
a ted the opinion of Mr. George Darwin, who has 
Hpeatite Me prove he statistical evidence the fallacy 
f ae shor ly accept Opinion as to the importance 
bl . nala cause, and said that Mr. Darwin would pro- 

y change his opinions, had he the opportunity of 
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examining the registers kept at the Warsaw Institute and 
elsewhere, as to the parentage of the deaf-and-dumb. The 
visitors had also an opportunity of witnessing the re- 
markable educational results arrived at by the Warsaw 
School. Mimic language being almost totally prohibited, 
the pupils are taught to understand the motion of the 
lips and to speak more or less distinctly ; and after a four 
years’ residence in the Institute they generally attain in 
both a high degree of perfection. The best result of the 
school is, that pupils who finish their education (tech- 
nical) in the Institute immediately find employment in 
trades, the situations offered to them generally exceeding 
the number of candidates. 

The usual dinner of naturalists was most animated, a 
very rare occasion now-a-days, as the correspondent of 
the Golos says, when Poles and Russians meet together 
in Warsaw. The want of friendship which was observable 
during the first days of the meeting, gradually disappeared, 
and all united most heartily in support of the toasts for 
the international influence of science, for the prosperity 
of natural science in schools, &c. Of course, a public 
meeting being now impossible in Russia without manifes- 
tations in favour of the struggle for independence of the 
southern Slaves, the usual collections were made, and a 
telegram was sent to General Tchernaieff with wishes for 
victory. 

At the closing public meeting Dr. Rothe read a paper 
“On the Insane, and on Asylums for them.” Treating 
the subject at great length, he concluded by animadverting 
on the insufficient number of asylums existing now in 
Russia, and proved by figures that the insane, when 
submitted to early medical treatment, recover in far 
larger numbers than is generally supposed ; 70 per cent. if 
the treatment begins during the first months after the 
appearance of the disease, while those who enter the 
asylums with the disease about two years old, have hardly 
any chance of recovery. After the delivery of the lecture, 
various conclusions and propositions of the sections were 
discussed. St. Petersburg and Odessa being recommended 
as the place for the next meeting, a ballot decided in 
favour of the capital, the time of meeting to be announced 
during the coming winter. Resolutions were carried to 
request the Societies of Naturalists annexed to univer- 
sities (which were organised by the initiative of the first 
meeting), to present in 1877 reports of their ten years 
activity; to change the name of the gathering into 
“ Meeting of Naturalists and Physicians;” to raise a 
fund for a permanent student’s scholarship in honour 
of Prof. Kessler, to whose initiative and many years’ 
labours the first meeting was due. The proposal of Prof. 
Vobrzycki as to an inquiry into the causes of diseases, 
was negatived as involving too many practical difficulties, 
as were also the proposals of M. Vakoolofsky in reference 
to an international congress, daily scientific paper, &c. 
A committee, consisting of representatives of all sections, 
appointed to discuss the subject of a French-German 
periodical, warmly advocated the proposal, and the meet- 
ing coming finally to the conclusion that pecuniary help 
from the Government would be desirable, intrusted the 
societies of the St. Petersburg’s University (Naturalist, 
Physical, and Chemical), to draw out rules for the conduct 
of the periodical. Discussions on subjects relative to 
the teaching of natural sciences in Governmental schools 
being totally prohibited in the meetings (in order to gvoid 
opposition to the anti-Natural Science tendencies of the 
ministry), a pedagogical committee, appointed to discuss 
the proposals of Prof. Halubinsky, decided that permission 
should be requested from the ministry to allow the meetings 
a pedagogical section to discuss at least some of the more 
special questions relative to the subject. The conclusions 
of the committee were accepted, as well as those of the 
Zoological Section, to request from the Naval Department 
the use of ships for scientific explorations in Russian 
seas, Finally, the small sum produced by theemembers’ 
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fees at .he meeting (993 roubles from 331 members) was 
allowed for the publication of memoirs. The discussion 
of these various subjects having taken up much time, the 
members dispersed, and very few attended the lecture of 
M. Kostareff “ On the Inductive and Deductive Methods 
of Reasoning and of Inquiry.” The meeting'was closed by 
a short address by the president, Piof. Brodofsky. 


PRINCIPLES OF TIME-MFASURING APPA- 
RATUS! 


IJ, 
The Pendulum. 


I% that early apparatus I recently described, you will 

remember that the balance, afier being set swinging 
in one direction, had its motion completcly destioyed, 
and was then set swinging in the other, all by tbe direct 
agency of the clock-train. If it had possessed no other 
property than that merely of vibrating against the earth’s 
attraction, the pendulum would have been an immense 
improvement upon this state of things, because evary 
impulse delivered to it is,so to speak, stoxed up there, 
and is gradually expended thereftom as occasion requires 
in overcoming the friction due to its connections and the 
resistance of the atmosphere. 

The discovery of the pendulum is generally attributed 
to Galileo, whose attention was attiacted to the subject 
by watching the oscillations of a chandelicr suspended 





t 
a 
“~ ” 
R 
Fi. 9. 
by a very long line at a chuich in Pisa. The story 


is very hkely to be a true onc ; anybody observing the 
shorter oscillations of a very long pendulum (fifty or sixty 
te in length say) could scarcely fail to be impressed by 
them. 

The celebrated Dutch philosopher, Huygens, first 
worked out its theory. He discovered that if a pen- 
dulum, instead of swinging in a circular arc (which it 
obviously does) could be made to move in a cycloidal, it 
would perform all its oscillations, whether large or small, 
in precisely equal times. 

e succeeded in obtaining this motion for his pen- 
dulums by the following contrivance (see Fig. 9) :—Two 
curves or checks, CC, starting from the axis of motion are 
placed one upon each side of the pendulum, which is 
suspended by a flexible Ime or spring Ss. As the pendulum 
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swings, this line wraps around either curve and deflects 
the pendulum from its circular path, KUR, into the 
cycloidal, DUL, As you could almost infer from inspec- 
tion the time of a pendulum swinging a cycloidal, is rather 
faster than when it swings a circular arc, the cycloidal 
being the more rapid curve. Also the time of the swing 
of a pendulum in a circular are gets longer as the swing 
increases, that is to say, as it travels further up the curve ; 
for instance, if the arc of a pendulum which was swinging 
2° was Increased to 22°, the loss of time due to the in- 
creased length of its swing would be four seconds a day, 
The invention of these cycloidal cheeks or curves must 
have been looked upon as the ne plus ultra of perfection 
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at the time ; but in the fist place they did not deflect 
the pendulum without a good deal of friction ; and in the 
second it is rather advantageous than otherwise that a 
endulum should gain in its shorter vibrations, because 
it never gets into them without retardation (which implies 
loss of time), and one error tends to correct the other. 
Huygens also discovered that the time of one swing 
of a pendulum varies as the square root of its length. 
The length of a pendulum swinging in one second is 
nearly 39°2 inches, and if you wish to find the time in 
which a pendulum of any other length will perform one 
swing, you divide the square root of that length by the 
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vare root of 39°2 inches ; thus the time of the swing 
a pendulum 61 inches long 
a/39°2 


of 


== 1°25 =s J} seconds, 





39°2 

On the other hand, if you wish to find the length of a 
pendulum to swing in a given time, all you need do is to 
multiply 39'2 by the square of the time ; thus the length 
of a pendulum to swing in 4 second = 39'2 X ($)* = 9'8 
=: Of inches. ; 

But with reference to an ordinary clock pendulum, such 
as is shown in Fig. 10, you may ask me what is its 
length? do we measure its length from the point of 
suspension to the end or centre of the bob, or to the point 
at its extremity? We measure it to none of these places, 
Its true length is determined by multiplying every par- 
ticle into the square of its distance from the point of 
suspension, adding all these together and arias by the 
sum of every particle multiplied into its distance from the 
point of suspension simply. Of course an operation of 
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this kind is not very easily performed, but the upshot of 
the calculation is, in general, to give a distance to a cer- 
tain point, 0, called the centre of oscillation, just below the 
Centre of gravity, G, of the pendulum. This is the true 
length of our pendulum so far as its time of vibration is 
concerned, and if we could take a perfectly simple pen- 
dulum (that is one with a rod without weight, and all the 
matter of its bob accumulated in one roint at its extre- 
mity) of the same length, we should find that the times 
of their plate would exactly correspond. 

What will apeo if at any point above the centre of 
oscillation we add a little weight to our pendulum, say at 
point C? Evidently the effect is just the same as if we 
tied another short pendulum of length sc to our main 
onc-—it will urge it on and make it swing faster. Ata 
point just halt-way up the pendulum, the effect of any 
aa weight will be greatest. From which follows the 
aease fact that a weight moved upwards or downwards 

Y trom this point will, in ether case, increase the time 
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of the swing of the pendulum, that is to sa e the 
clock lose. , a me 

The finer regulation of pendulums is performed upon 
the principle of adding or withdrawing weight at a point 
above the centre of oscillation. The collar c upon the 
pendulum, is placed there to carry subsidiary weights for 
the purpose. 


The Pendulum Compensation. 


Pendulums, like other things, lengthen as they get 
warmer, and shorten as they get colder, and the time of 
their swing is varied in consequence. For instance, a 
plain iron rod pendulum for every 10 degrees rise in the 
thermometer, will expand sufficiently to make the clock 
controlled by it lose nearly 3 seconds a day. 
The earliest and one of the best methods of correcting 
or compensating this error is the mercurial pendulum 
designed by Graham (see Fig. 10). The bob of the pen- 
dulum is formed of a glass or iron vessel containing 
mercury, MM. When there is any increase of tempera- 
ture, the rod R R expands and lets down the bob, but the 
mercury in the bob also expands, and from the manner it 
is confined expands upwards. The expansion of the 
mercury therefore tends to raise the centre of oscillation, 
and its amount is so calculated as exactly to neutralise 
and destroy whatever error would otherwise result from 
the lengthening of the rod. The action of this compen- 
sation may very readily be increased by adding or with- 
drawing a little of-the mercury. Of course after each 
addition or withdrawal of mercury the clock will have to 
be regulated to time again by altering the nut upon its 
pendulum for the purpose. 
A slight tendency to vary its rate after first being 
put up may sometimes be noticed in a clock fitted with 
one of these pendulums, This arises from air bubbles in 
the mercury, which gradually approach the surface ; as 
ay do so the mercury upon the othcr hand of course 
alls, 
Another mcthod of compensation is the gridiron pen- 
dulum of Harrison. Different metals expand at different 
rates, for instance 
Steel expands ‘000064 of its length. 
Brass’ ,, ‘OOO! 99 
Zinc os ‘OOO! 7 7 

for every 10 degrees risc in temperature. 

Suppose we take a central steel rod (see Fig. 11) about 
3 feet long, and fasten to its extremity a cross piece a, 
upon which we erect two (for the sake of symmetry) brass 
rods, one upon each side of it ; and to the summit of these 
we attach two other rods of steel, and at the extremity of 
these again two other rods of brass, and then let fall two 
more rods of steel, joined at their extremities by a cross 
piece, and to the cross piece attach the pendulum bob by 
another short length of steel so as to make up 39‘2 inches of 
length between the centre of oscillation and the point 
of suspension. Supposing that the four sy epi 
lengths of brass and steel upon each side of the original 
steel rod average 2 feet 11 inches long, we have, in between 
the point ‘of suspension and the centre of escillation 
109'2 inches of steel and 70 inches of brass, and further, 
that the expansion of this amount of brass is exactly 
equivalent to the expansicn of the steel. But we have so 
arranged that all the brass expands #fwards and all the 
steel downwards, therefore one destroys the othey, and 
the position of the centre of oscillation does not change, 
whatever be the alteration of temperature. The worst of 
this method of compensation is, owing to the great weight 
of the rods, the centre of oscillation generally ceases 
approximately to correspond with the centre of gravity of 
the bob, and the true amount of compensation has to be 
determined by experiment, which is seldom done. 

In the construction of compensation pendulums care 
must be taken that they are formed so that each part shall 
simultaneously take up any change of temperagure. This 
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was brought prominently to light during the time that the 
normal sidereal clock for Greenwich was under trial. 
That clock had been fitted with a heavy mercurial pen- 
dulum, and it was found that the rod got warmer or 
colder some time in advance of the mercury; of course 
the compensation failed for such interval of time. 

The following form ef pendulum was afterwards sub- 
stituted. The expansion of zinc is, as you see, nearly 
double that of brass, and consequently a good deal 
less of it is required to compensate a pendulum. To 
the extremity of an internal steel rod (see Fig. 12) a 
collar is fastened, and a zinc tube inclosing the steel rod 
rests upon it. To the summit of the zinc tube is 
attached a steel tube, which in turn incloses both it and 
the rod, and the pendulum bob is fastened midway of its 
length to the extremity of this tube. The outer steel tube 
is cut away at its sides, and holes bored in the zinc in 
order to let in changes of temperature rapidly. 

The action of the combination is similar to that of the 
gridiron pendulum, the expansion of the zinc upwards 
exactly neutralising and destroying the expansion of the 
steel downwards. It is important (as suggested by Mr. 
Buckney) that the bob should be suspended at its centre, 
because otherwise it would also operate as an expansion 
length, and although its effect could be counterbalanced 
by shortening the zinc tube, yet owing to itsjbulk it would be 
sure to lag behind the rest of the compensation, and cause 
such an error as I have referred to. 


Barometrec Compensation, 


When you aim at the very highest time-keeping, baro- 
metric compensation becomes necessary ; that is to say, 
compensation against the disturbance to the pendulum 
due to changes of atmospheric pressure. For instance, 
when there is any rise in pressure, when the atmosphere 
becomes denser, our clock will lose, and will gain when 
the atmosphere becomes more attenuated, the variation 
in the Greenwich clock having been at about the rate of 
*3 of a second a-day for a difference of one inch in the 
barc meter. 

The following compensation (see Fig. 13) is one de- 
signed by Sir George Airy :— 

C is a lever moving around an axis at A. One arm of 
the lever carries a horse-shoe magnet, 4, and the other a 
float, ¢, supported upon the mercury in a barometer cistern. 
Two bar magnets (the front one, a, only is shown, the 
other being behind the bob) are fastened upon the pen- 
dulum bob, the north pole of one pointing upwards, and 
of the other downwards (in order to render the combina- 
tion astatic). 

The poles of the horse-shoe magnet face the opposite 
soles of the two bar magnets, and attraction goes on 
between them. When the barometer rises the mercury 
in the cistern falls, and with it the float. The other arm 
of the lever, therefore, rises, bringing the poles of the 
horse-shoe magnet closer to the poles of the two bar- 
iInagnets, and increases the attraction between them, 
which is a force acting in the same direction as gravity. 
The pendulum consequently moves faster (for we increase 
the pull upon it), the tendency to go slow arising from 
the increased atmospheric pressure is by this means com- 
pensated. Dr. Robinson, at the Armagh Observatory, 
effected the same correction by attaching a barometer 
to the pendulum rod. He also noticed that changes in 
atmospheric pressure would disturb a mercurial pendulum 
to a very considerable extent if there were air-bubbles in 
the mercury. 





(To be continued.) 
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CROOKES'S RADIOMETER 


HAVE. recently made a few experiments with this 
instrument which may not be uninteresting to the 
teaders of NATURE. 


w, The radiqmeter used had discs of aluminium polished 
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on one side and blackened on the other; it was more 
than usually sensitive, and would sometimes continue its 
rotation for twenty minutes after the sun had set in the 
sea, 

The instrument being in a room in which the radiation 
was far too feeble to cause the arms to move, I grasped 
the bulb with both hands, so as still further to exclude it 
from light. The vanes immediately began to revolve 
briskly, the polished sides first. Removing my hands 
after two or three minutes, the movement soon stopped ; 
and then, after a very brief interval of rest, began in 
the opposite direction, and so continued for several 
minutes. 

I now placed the instrument in a room, near to a window 
through which the light of the full moon in a clear atmo- 
sphere was shining. The arms of the radiometer did not 
move. By means of a large lens the moonlight was then 
concentrated about 200 times, and allowed to fall full 
upon the blackened side of one of the circular discs, in 
such a way as to cause the intensely brilliant image of 
the moon to nearly cover the disc. Not the slightest 
moyement occurred, although the concentrated light im- 
pinged upon the disc for a quarter of an hour. 

_As is well known, the light of the moon contains, for a 
given luminosity, far less heat rays than does light from 
any terrestrial source, no matter how much the latter 
may be strained through intranscalent media; in fact it 
require Lord Rosse’s 6-feet 1eflector clearly to demon- 
strate the excessively feeble thermal power of the lunar 
rays. 

These experiments show, firstly, that light is not 
necessary to the movement of the radiometer ; secondly, 
that light only contributes to the movement in so far 
as, by its absorption, it is transformed into heat; and 
thirdly, that the motion is due to the unequal heatirig 
of the two sides of the discs, the cooler surfaces alway.s 
preceding the warmer; for when the instrument was 
grasped by the hands, the blackened surfaces of the 
discs rapidly absorbed the heat rays, whilst the polished 
surfaces reflected them. Thus the surfaces of the 
blackened discs reinained warmer than the metal beneath, 
but gradually communicated their heat to the latter. On 
removing the hands from the bulb, the thermal condition 
of the discs would soon become reversed; the black 
surface—a good absorber and also a good radiator— 
would cool much faster than the opposite surface, which 
being of polished metal was an exceedingly bad radiator, 

The blackened surfaces, therefore, now became the 
coolest, and preceded the polished ones, in other words, 
the direction of rotation became reversed. 

October 17 E. FRANKLAND 








THE GEOLOGY OF ENGLAND AND WALES} 


HE well-known volume of Conybeare and Phillips, 
entitled “ Outlines of the Geology of England and 
Wales,” which was published in 1822, and was based on 
an earlier and slighter work of the second-named author, 
has long held an honourable place among geological 
classics. Ithas served, indeed, to ‘supply to some extent 
the want so universally felt of a descriptive memoir or 
handbook to William Smith’s Geological Map, a work 
which “the father of English geology” could never be 
prevailed upon to write himself. The “ Outlines,” how- 
ever, is but a fragment, the second part of the work, 
which was to have dealt with the oldest rocks and with 
questions of Economic Geology, never having been pub- 
lished ; and more than half-a-century of research, carried 
on in connection with a science which appears to have as 
1“ The Geology of England and Wales: a Conci e Account of the Litho- 
logical Characters, Leadin Fosuls, anc Economic Products of the Rocks ; 
with Notes on the fer ners Featur:s of the Country By Horace B. Wood- 


ward, F.G.S., of the ogical Survey of England axd Wales. (London: 
Longmans, Green, and Co , 1876 ) 


Oct. 19, 1876] 
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none of the vigour and elasticity of youth, have 
oF ane rendered auch of the information contained in 
"it obsolete. The only work of more recent date which 
‘occupies somewhat the same ground is D’Archaic’s “ His- 
‘toi Pro ( 
for ail those ortions of the globe which had been geolo- 
‘gically explored, what Conybeare and Phillips had at- 
ftempted for England alone. This work is one of the very 
thighest order of merit; its author being equally dis- 
Ringuished for his industry in the compilation of 
tnaterials, his skill in arranging them, and his bold- 
mess and originality in generalising from them. But 
‘uch a design as that of the “ Histoire des Progrés ” was 
‘nethaps too ambitious to be within the compass of the 
efforts of any single individual ; at all events, after the 
‘ortions relating to the Tertiary and Secondary strata 
Mad appeared in a series of eight volumes, between the 
Hears 1847 and ’60, the work, which had up to that time 
Seen published by the Geological Society of France under 
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the triumphs of William Smith’s genius, were as yet 
‘almost unknown to geologists ; the labours of Sedgwick 
and Murchison, which were destined to replace the con- 
fusion that reigned among all the older deposits, by the 
lear succession of the Cambrian, Silurian, and Devonian 
systems, had not’ then commenced ; and as yet the 
‘palzeontological studies of Lyell and the stratigraphical 
researches of Prestwich had not dispelled the almost 
equal obscurity which prevailed concerning the order of 
ithe Tertiary formations, There are perhaps few ways in 
which the strides made during the last fifty years in our 
‘knowledge of the geology of this country can be more 
‘vividly realised than by a comparison of the sketch-maps 
prefixed to the volume of Conybeare and Phillips, and to 
that of Mr. Woodward respectively. Such a comparison 
will render strikingly apparent the great advances which 
yhave been made in developing the true structure of the 
aad ae? bert through the researches of private individuals 
© labours of the National Survey; and it will 


&s de la Géologie,” which aimed at doing. 





the auspices of the Minister of Public Instruction, was 
finally abandoned. 

It will be seen, therefore, that Mr. Woodward’s 
handy volume, the title of which is given above, 
appears very opportunely; and, supplying as it does 
a real need of the geological student at the present 
time, it is certain at once to take its place as the 
most useful general work of reference on English Geology 
which exists. After a careful perusal of it, we find 
scarcely anything calling for qualification of those terms of 
high commendation in which we are conStrained to speak 
of its general accuracy and excellence of arrangement ; 
of the happy way in which the mean has been hit between 
conciseness of description and fulness of detail ; and of 
the manner in which the work has been made to include 
the latest results of geological research, 

At the time when Conybeare and Phillips wrote, many 
portions even of those Secondary strata of England, the 
successful classification of which had been the chief among 
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Fig. 1.—The Cheddar Cliffs, 


equally serve to demonstrate the necessity of such a work 
as that which Mr. Woodward has now given to us, 

The avoidance by the author of this work of all refer- 
ences to the equivalent formations on the continent of 
Europe, or even to those in other parts of the British 
Islands—although perhaps a necessity dictated by the 
limits he had set himself-—creates some serious difficulties, 
which are more especially felt when questions of classifi- 
cation come to be treated of. It is altogether vai to 
hope that such problems can be decided by an appeal to 
the English representatives of the formations alone. To 
discuss, for example, the question of the classification of 
the Silurian, Devonian, and Permo-Triassic (Poikilitic) 
formations, without any reference to the typical develop- 
ments of these strata in Bohemia, the Eifel, and Central 
Germany ‘respectively, is surely a most unsatisfactory 
and inconclusive proceeding. ; 

In adopting Sedgwick’s classification of the brian 
and Silurian strata instead of that of Murchison, the 
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Fic. 2.—Purbeck and Portland Beds at Tilly Whim, near Swanage; the former being the 
light-coloured strata above, the latter the darker strata below. 





4, 


ote ‘ 
ee Poe oe ee ee ee Pe ee ee ee ney ener a at de ie I a en at + ee 


Fic. 3.—Section at Writtle, near Chelmsford.— 2. Chalky Boulder Clay (Upper Glacial). 
x, Sand and Gravel (Middle Glacial). ~ 





Fic. 4.—Penrhyn Slate Quarry. 




















author may possibly have been actuated 
by the conviction that unless the pendu- 
lum of opinion, which has so long been 
firmly held at one end of the arc by 
official influences, were allowed to re- 
bound to the extreme limit in the opposite 
direction, there would be little chance of 
its finally attaining a position of stable 
equilibrium between them. Looked at 
from any other point of view, we must 
confess that we cannot regard the attempt 
here made totally to revolutionise the 


classification in question with much satis-' 


faction. We had hoped that the day had 
long since gone by when the divisions 
between geological periods were to be 
regarded as governed by anything more 
than convention, or as serving any other 
purpose than that of convenience of re- 
ference. Breaks, whether stratigrapbical 
or palzontological, in the series of forma- 
tions, are purely local phenomena, and it 
is certain that if stratigraphical geology 
had taken its rise only so far away as in 
Eastern instead of in Western Europe, 
the divisions of the great systems, and 
even of those larger periods (which Mr. 
Woodward calls “cycles”) would have 
been wholly different to that which has 
been actually adopted. But although the 
classification of the geological periods is 
a purely artificial one, yet it has its uses, 
and nothing but confusion can result 
from attempts to unsettle its landmarks 
without sufficient cause. Such being the 
case, we are surely entitled to ask what 
useful purpose can possibly be served by 
including, as our author does by his own 
showing, considerably more than one-third 
of the whole thickness of British sed:- 
mentary deposits under the name of Cam- 
brian? Is not a Cambrian system, en- 
larged beyond all reasonable proportions, 
equally objectionable with an overgrown 
Silurian? This question has passed be- 
yond the stage when it can be regarded 
simply as a battle-ground for the partisans 
of rival reputations. Now that Sedgwick 
and Murchison have both passed away, 
let us rather seek to be guided by the 
principles which determined the action of 
the greatest of their contemporaries in 
respect to this controversy ; gladly avail- 
ing ourselves of that which is good and 


true in the splendid work of both the: 


observers, let us build it into our geolo- 
gical system, there to stand as the noblest 
monument of their genius ; and for their 
mistakes, let these pass into the oblivion 
which awaits the memory of the injustice 
and animosity which were unworthy of 
either of them. 

There are one or two other points which 
we would venture to suggest for the 
author’s consideration in the event of his 
being called upon, as we hope he will be, 


to prepare a second edition of this work. 


As the different formations or groups of 
strata belonging to the same system which 


occur in different parts of the country are. 


treated of sasuntirigy er Opigrhn- in many 
temporancously, it would be well to keep 
temporaneously, it be well to keep 
the latter fact as prominently before the 


ess formed con-: 
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‘nd of the student as possible ; and this, we think, might 
pest be accomplished by prefixing to each chapter diagram- 
matic sections of the succession of strata, exhibiting their 
equivalences in different pee of the country. Again, 
although we recognise with the author the impossibility 
of quoting in such a work as the present the authority for 
every statement, yet we think that a well selected series 
of references to those original memoirs, in which fuller 
details concerning each formation may be found, would 
greatly add to the value of the book without materially 
increasing its bulk. 

We cannot but commend the manner in which Mr. 
Woodward has resisted all attempts at fine writing, and has 
sought rather to produce a work characterised by accu- 
racy and soundness than by showiness and superficiality ; 
in this respect following the example of his father, the 
late Dr. Samuel Woodward, to whose memory the work 
is dedicated. We anticipate for the “ Geology of England 
and Wales ”a sphere of usefulness not less extended than, 
and a reputation as enduring as that which has been 
attained by, the “‘ Manual of the Mollusca ;” and higher 
praise it would scarcely be possible to award to it. 

It only remains to add that the work is illustrated, not 
only with a very clear chromo-lithographed map prepared 
by Mr. Griesbach, but by woodcuts of such excellence (as 
will be manifest from the specimens we give of them) that 
we can only regret that they are so few in number. 


J. W. J. 
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SUMNER S “METHOD AT SEA” 


N reference to our review of Sir William Thomson’s 
work on this subject (vol. xiv. p. 346), our attention 

has been called by Sir G. B. Airy to the following paper 
in the Proceedings of the Royal Society, vol. xix. p. 448 :— 


‘Remarks on the Determination of a Ship’s Place at Sea.” In 
a Letter to Prof. Stokes. By G. B. Airy, LL.D, &e., 
Astronomer-Royal. ~ 

Royal Observatory, Greenwich, S.E., 
1871, April 5. 

MY DLAR S1R,—In the last published number of the Proceea. 
ings of the Royal Society (vol. xix. p. 259), there are remarks by 
Sir Wilham ‘Thomsen on the proposed method for determining 
the /ocus of a ship’s place at sea, by making one observation of the 
sun’s (or other Lody’s) altitude, and founding, on this, computa- 
tions of longitude with two assumptions of latitude ; and there 
are suggestions, with a specimen of tables, for solving the 
spherical ees ag which occur in all similar nautical observations, 
on the principle of drawing a perpendicular arc of great circle 
from one angle of a spherical triangle upon the opposite side. 

An regard to this principle and the tables which may be used 
with it, I may call attention to the employment of a similar 
method by Major-General Shortrede, in his ‘‘ Latitude and 
Declination Tables,” pp. 148 and 180. In p. 150, line 11 from 
the bottom, it will be seen that the ‘‘column” gives the trial- 
value of the perpendicular arc by which the two right-angled 
triangles are computed. This is not the same (among the various 
elements which may be chosen) as Sir William Thomson’s ; but 
it is so closely related that in some instances the tabular numbers 
he identically the same as Sir W. Thomson’s, though in a dif- 
| sailin order, General Shortrede’s object was ‘‘Great Circle 
the sea _ which the ci, ener ie problem is the same as in 
| deserves observation. think, however, that Sir W. Thomson 
melting (3 ae der calling attention to the application of this 

“determinations, 

Prete Geomegtte Problem of the “locus,” allow me to point 

globe, an are of eet aces of the case. If, upon a celestial 

lace for abe Circle be swept with the sun’s (or other 
p's eonntzee and the observed zenith-distance for 







radius, the ship’s zenith 
f, with the pole f, will be somewhere in that curve ; and 
wo assumed colailinaes pu arcs of parallels be swept with the 
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ven with te ft awe cag th intersection of thes, te 
aie : erin if within the celestial globe there be 
jally projected catrial globe, and if these zenith-points be 
Y Projected upon the terrestrial globe, the t places 


of the ship on the two assumptions will be marked. But the 
practical application of this requires that the position of the ter- 
restrial globe, or of the earth, be known in respect of rotation— 
that is, it requires that the Greenwich sidereal time, or solar 
time, be known ; in other words, it requires a perfect chrono- 
meter. Now the experience of Capt. Moriarty, cited by Sir W. 
Thomson, does not apply here. Capt. Moriarty received time- 
signals from the Royal Observatory through the cable every day, 
and he had therefore a perfect chronometer. But other ships 
have no such perfect chronometer ; and though the arection of a 
locus, a8 determined above, may be sufficiently certain, yet its 
place upon the earth will be uncertain, by a quantity depending 
on the uncertainty of the chronometer. Thus three chronometers 
may give the following positions for the locus-curve :— 
Chron. No. 1. Chron No 2. Chron. No. 3. 
/ 7 , 
‘ / 
s / Ve 
vA 
# / i 

And the question now presents itself, which uncertainty is the 
greater—the uncertainty of latitude, which it is the real object 
of this problem to remedy? or the uncertainty of the chrono- 
metric longitude, which must be used in attempting to find the 
remedy? I do not doubt the instant reply of any practical 
navigator, that the chronometric longitude is far more uncertain 
than the latitude ; and if it be so, the whole method falls to the 

round. 
: I fear that a publication like that which has been given to this 
method may do very great injury among navigators who are not 
accustomed to investigate the geometrical bearings of such 
operations, and may lead them into serious danger. 
lam, my dear Sur, yours very truly, 
G. B. Airy, 


Prof. Stokes, Secretary of the Royal Soctely. 


[From a general recollection of a conversation I bad with Sir 
W. Thomson before the presentation of his paper, I do not 
imagine his object to have been exactly what the Astronomer- 
Royal here describes, but partly the saving of trouble in nume- 
rical calculation, partly the exhibition, for each separate obser- 
vation of altitude at a noted chronometer time, of precisely what 
that observation gives, neither more nor less, which introduces at 
the same time certain facilities for the determination of a ship’s 
place by a combination of two observations. Of course the 
place so determined is liable to an error east or west cortespoad- 
Ing to the unknown error of the chronometer ; and doubtless, 
under ordinary circumstances, this forms the principal error to 
which the determination of a ship's place is liable. This remains 
precisely as it did before ; and it is hard to suppose that the 
mere substitution of a graphical for a purely numerical process 
could lead a navigator to forget that he is dependent upon his 
chronometer, though perhaps the general tone of Sir W. Thom- 
son’s paper might render an explicit warning desirable, such as 
that which Mr, Airy supplies. —G. G. STokss,] 








NOTES 


Wt. hear with sincere regret of the death of the eminent 
French meteorologist, M. Charles Sainte-Claire Deville. We 
hope neat week to give some details of his life and wok. 


WE publish on another page an abstract of the Rev. Maik 
Pattison’s forcible and outspoken address at the Social Science 
Congress, Liverpool, on the state of our universities. ‘Many other 
valuable papers were read, but they were for the mast pai too 
special for notice in our culamns. We should, however, mention 
the remarks of Mr. W, H. James, M.P., in connection with the 
discussion of the question of incorporating a professional and tech« 
nical training with a sound system of general education. Mr. 
James traced the history of the City Guilds of London, showed 
how enormously wealthy they must be, how this wealth is 
totally misspent, and maintained that the country had a perfect 
right to ask an account of their stewardship, and appropriate the 
fands, if necessary, for educational purposes. He profsed that 
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the funds should be devoted to the establishment of a science 
and practice institute for working men. All the speakers in the 
Education department of the Congress seem to be agreed that 
there is vast room and urgent need for improvement in the edu- 
cation of the country. When so many intelligent and influential 
men are agreed on this point, how is it so little is done to mend 
matters? After the reading of a paper on Tuesday by Mr. 
W. J. Watts on the proposed Imperial Museum for India and 
the Colonies, a proposal was unanimously adopted by the Sec- 
tion of Economy and Trade, ‘‘that the Section recommend the 
Council to consider the propriety of memorialising her Majesty’s 
Government in favour of establishing an Imperial Museum for 
India and the Colonies in I.ondon, and, if possible, with special 
arrangements for loan collections.” In connection with the meet- 
ing of the Social Science Congress, at Liverpool, the Zizer poo! 
Alton has published a series of articles on the progress, present 
condition, and the great men born in that town. These have 
now been reprinted in a neat little pamphlet. 


SoME account of Mr. Giles’s trans-Australian jouiney has 
reached this country ; he arrived in South Australia in August. 
Mr. Giles, who started on April ro from a spot 27° 7' South 
latitude and 116° 45’ East longitude, says: —‘‘I madea generally 
north-east by east ccurse by way of Mount Gould, in latitude 
26°46, till the 24th parallel was reached. I traced the Ashburton 
to its sources, and determined the old watershed hy the western 
rivers, which 13 simply a mass of rangy country abutting upon 
the desert in longitude 120° 20’... From the depot on the Ash- 
burton I went up to the 23rd parallel. No watercourses flowed 
eastward. From the end of the watershed in that longitude, the 
latitude being near the 24th parallel, to the Rawlinson Range of 
my last horse eapcdition, in longitude 127’, the country was all 
open spinifex sandhill desert. At starting into the desert most 
of the camels were continually poisoned, the plant which 
poisoned them not being allied in any way to the poison plants 
of the settled districts of Western Australia, I now know it well, 
and have brought specimens. The longest stietch without water 
was aten days march. One old cow camel died after reaching 
the water. We had some rain on May 8 before reaching the 
Ashburton, and sume of it must have extended into the desert. 
It was the only chance water we obtained. We had some more 
rain noth of the Al’red and Mary ranges. Portions of the 
Rawlinson and Petermann ranges had been visited by rains, but 
the further we went eastward the more desolated with drought 
the country became. We struck the telegraph line at the 
angle poles close to Mount Halloran, on the Neal’s River, 
sixty miles from the Peake, and travelled thence down the line 
to the station. ‘We were all attacked with ophthalmia before 
the rains fell in May. The winter was excessively cold, the 
thermometer in the morning for weeks being down to 18°. No 
natives were met with from Mount Gould to the Petermann 
Ranges, at which Jast-named place they were friendly. In 
Musgrove Range they stole a few things, but I was absent at 
the time. The camels have travelled splendidly.” 


A MusHroom Exhibition will be opened on the 23rd inst. at 
the rooms of the French Botanical Society, 84 rue de Grenslle, 
Paris, which is likely to be of interest both from a scientific and 
an onomical point of view. It is proposed to bring together 
all species of mushrooms, either in a fresh or a dry state, eatable, 
poisonous, hurtful to agriculture, as well as books, drawings, 
and engravings bearing on the subject. The exhibition will last 
eight days, during which there will be suitable lectures, as well 
ag excursions to the neighbourhood of Paris. The following 
questions are proposed by the Society :—1. On the development 
of the reproductive organs of mushrooms; what is the exact 
significatign of the terms sforcs, chlamydospores, stylospores, 
conidia, %, matia, &c. 2. Fungoid protoplasm compared with 
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that of the vegetable chlorophylls. 3. On the classification of 
the Agarici, and generally the relative value of characteristics 
among mushrooms. 4. Study of the substrata necessary to the 
development of various fungoid species and of the relation which 
exists between the substrata and these species ; questions relative 
to parasitism. 5, On edible mushrooms in various regions, 
6. The necessity of encouraging chemical investigation on mush- 
rooms ; a vdsumdé of the facts ascertained in this department to 
the present time. 7, The best processes for preserving mush- 
rooms for study. 8, Bibliographical researches on the mycolo- 
gists of last century. 





A TASHKEND telegram of October 6 announces that the 
scientific staff of General Skobeleff’s Alai Expedition have ac- 
complished their work most successfully. The Alai and Trans. 
Alai mountains and the northern part of the Pamir plateau were 
surveyed along the routes followed, and astronomical determina- 
tions of latitude and longitude made. The highest spot, where 
astronomical observations were made, was at a height of 14,500 
feet, and is in the part of Pamir called Khorgota, The height 
of the Oos-Bel pass was 15,500 feet. Measurements of the mag- 
netic declination were alto made on the Pamir plateau, and 
valuable collections biought home. ‘The map of the Alai, 
plotted by Dr. Petermann on the basis of the surveys and 
descriptions of the late M. Fedchenko, proved to be very 
satisfactory. 


THF congress of the International Geodesical Association, 
established by several European governments, was held this 
year at Brussels, and will be held in 1877 at Stuttgart. Fora 
number of years the French Government abstained from send- 
ing delegates, but they were represented this year by M. Faye, 
M. Yvon Villarceau, and Major Peirier, director of the French 
Survey. The presulent was General Ibanez, the Spanish delegate. 
Switzerland was represented by M. Hirsh, Prussia by General von 
Baeyer, Austria by Oppolzer, Belgium by Major Adan, Saxony by 
M. Brulim, Russia by General de Forsh. Neither England nor the 
United States sent anydelegates. A report was presented by Major 
Adan on the registering meteorological instruments established 
at Ostend by Prof. Rysselberghe, of the Ostend Navigation 
School, These instruments, which obtained an exceptional 
reward at the International Geographical Exhibition at Paris 
in 1874, were praised in very warm terms. It is said that 
they will be used at a number of maritime stations for registering 
the tides. On the proposition of General Ibanez a requisition 
is to be sent to the French Government asking them to take the 
necessary steps for joining the French and the Spanish triangu- 
Jations. 


We are glad to be able to state, at the request of the Elon. 
W. B. D. Mantell, of the New Zealand Legislative Council that 
he has publicly repudiated the contemptuous words in reference to 
scientific men attributed to him in NArurg, vol. xiv. p. 90. Such 
a statement, he says, would be an act of ‘‘ gross and insane in- 
gratitude” towards many men whom he is proud to call his 
friends. le was speaking only of ‘‘the shams and Douster- 
swivels of science,” for nobody could have a greater or more 
devoted esteem for scientific men than he had. He was per- 
fectly serious in proposing that an inquiry should be made in 
reference to the discovery of the skeleton referred to. 


Dr. McKenprick has been appointed to the Chair of 
Physiology in the University of Glasgow, 


Tue Fellows of the College of Physicians of Dublin have del.- 
berately determined to admit Miss dith]Pechey to the examina- 
tion for theL.K.Q.C.P.1., and have thus thrown open the portals 
of the medical profession to all comers, whether they be ‘‘ persons” 
of the male or female sex. However pregnant of results this dee 
cision may be, says the Medical Press and Circular, it does not 
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seem to us that any other conclusion was possible, and we expect 
to see a similar ingress allowed to the ladies by all other bodies. 
The Queen’s University, it is anticipated, will be the next to 
follow suit, and these fortresses having surrendered at discretion, 
it is impossible that others can long sustain the siege. 


A RrErorT that Mr. Lucas, the Aftican traveller, had given up 
exploration in consequence of illness is unfounded. Mr. Lucas 
had anattack of fever, but is now at Cairo waiting for stores 
‘which have been ordered from England, on the arrival of which 
he will proceed by steamer to Zanzibar, and again make for the 
‘interior. Mr. Lucas is in communication with the Royal Geo- 
graphical Society. 


Mrs, NassAu SENIOR writes to the 7imes on the curious be- 
haviour of tempered glass. She furnished twelve gas burners 
‘with tempered glass globes purchased in London, and having the 
‘veritable label of M. de la Bastie affixed toeach. On the night 
‘of the 6th inst. after the gas had been extinguished for exactly 
‘an hour, one of the globes burst with a report and fell in pieces 
‘on the floor, leaving the bottom ring stillon the burner. These 
pieces, which were, of course, found to be perfectly cold, were 
some two or three inches long, and an inch or so wide. They 
continued for an hour or more splitting up and subdividing them- 
selves into smaller and still smaller fragments, each split being 
ccompanied by a slight report, until at length there was not a 
ragment larger than a hazel nut, and the greater part of the 
lass was in pieces of about the size of a pea, and of a crystalline 
Norm. In the morning it was found that the rim had ‘fallen from 
the burner to the floor in atoms. ‘he subject deserves careful 
‘investigation. 


THE Science Loan Exhibition has been so successful that the 
time for closing it has been postponed, and the evening lectures 
are to be recommenced immediately. 


WE have received Eiscdes sur les Mouvements ded "Atmosphere, 
art 1, by Professors C. M. Guldberg and H. Mohn, of Chris- 
iania, In this first part of what promises to be an important 

‘contribution to the physics of the atmosphere, the authors con- 
Hine the discussion to some simple elementary cases of the 
ase of the atmosphere relative to its equilibrium, tempera- 
ure, humidity, and horizontal and vertical currents. We join 
dhe authors in hoping that the results will demonstrate the neces- 
zity of more extensive observations than have yet been made in 
ropical regions, and in the higher regions of the atmosphere on 
poountains or by captive balloons, and that the true path of pro- 
ress for meteorology to follow is the development of the diffi- 
eult question of atmospheric mechanics. We may add that in 
rder to obtain the physical data required for its discussion, the 
paly rational step to be first taken is to plant numerous meteoro- 
pogical stations over limited areas, the stations being so closely 
planted as to Secure approximations to the barometric gradients 
Pp iy = observing stations and to the wind-velocities, suffi- 
" y close to the true gradients and velocities as to meet the 
mands of the problem to be investigated. 


ache, body of the French National School of Agricul- 
eas ed at the Conservatoire des Arts-ct-Metiers, has 
he ecu ie ena The director of studies is M. Boussingault, 
pf professarshi *gricultural chemistry in France. The number 
. ia ane twenty, and a competition will take place for 
appointed bean ™Mongst the seventeen others who have been 
Economy, M. pg M. Lavergne, Professor of Agricultural 
1 Ocqueérelle, Professor of Physics and Me. 
at the Sted Professor of Sylviculture, were formerly 
wae scpcriast co School of National Agriculture, 
Vincennes will = 1852, The former imperial farmhouse 

rat © utilised for experimental agriculture. 


the 
Professorships which have been created ought to be 
















NATURE 





561 


noticed one of Comparative Agriculture, or the systematic com- 
parison of French and foreign agriculture. 


M. WaAppDINGTON, the French Minister of Public Instruction, 
has published a circular warning the several municipal adminis- 
trations of France, that he is to ask from Parliament next session 
a credit for increasing the salaries of professors who, having not 
taken any superior degree, are nevertheless useful and steady 
workers. But he desires the cities to enter into an agreement 
with the Government to secure to competent teachers in the 
several municipal secondary schools a rate of remuneration not 
below a sum named. It is only when that rate shall have been 
granted’as a permanency by the local authorities that the Govern- 
ment will give any addition. 


M. WADDINGTON is said to be preparing to present to 
both Houses of the French Parliament a Bill to alter the law 
for granting degrees, giving the power entircly to the State 
examiners. The same proposal was rejected by the Senate last 
spring. 

A NEW municipal school, the Ecole Monge, was opened at 
Paris on October 8. The peculiarity of the establishment is a 
covered yard situated in the centre of the building, and occupying 
a space of 18,000 square feet for winter recreations. When 
the weather is favourable, the pupils are turned into an open 
ground of 27,000 square feet. A portico for gymnastics has been 
erected in the winter grounds. ‘To each studio is annexed a 
small museum, so that pupils may have constantly at their dis- 
posal the principal objec’s or models which are described in the 
course of the lectures given by the teachers. The school is 
intended for 800 pupils, but only 500 have been admitted, a part 
of the work being yet unfinished. 


THE Zarbes Observeur states that a strong earthquake was felt 
at Bagneres de Bizarre (Hautes Pyrenees) on Friday, October 6, 
at five inthe morning. The water of Salies, a thermal spring 
in the vicinity, which generally flows at 59° F., had its tempera- 
ture suddenly altered to 72%, owing to the subterranean action. 
A few hours afterwards thessame commotion was felt by General 
Nansouty, who has taken his post as observer on the Pic du Midi, 
The duration was three seconds, and direction south by north. 


ON September 22, an earthquake motion was felt at Corleone, 
near Palermo, and from that time to September 27, seismic com- 
motions were almost continuous. Great damage has been done 
to a large number of houses, and the inhabitants desert the city 
every night and encamp in the vicinity; cold is becoming 
intense during the now long nights. Some are said to have 
turned insane. 


Messrs. C. G. MAYNARD, of Newtonville, Massachusetts, 
and W. I’. Parker, of West Meriden, Connecticut, are about to 
undertake an investigation of the natural history of the Bahama 
Islands, which promises to be of great interest to science in view 
of the fact that, with the exception of the examination made by 
Dr. Henry Bryant, of Boston, U.S., but little has been done in 
this respect since the time of Catesby, whose work was published 
nearly 150 years ago. These gentlemen propose to fit outa 
yacht in Boston, suitably equipped and provisioned, and send 
her to the Gulf of Mexico, there to embark some time in the 
present month, and to make « minute investigation of the fatu- 
ral history of each island, obtaining specimens of its land fauna 
and of the inhabitants of the waters along their shores. They will 
be accompanied by several} assistants, and hope to make very 
large collections of all kinds. Dr. Lewis E. Sturtevant, of 
Boston, will accompany the expedition for the purpose especially 
of assisting Mr. Maynard in making drawings and dissections 
on the spot of the various animals. 

A NAVAL testimonial will be presented to Commagger V. L. 
Cameron, R.N., C.B., at the Royal United Service Institution, 
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on Saturday, at 3 o’clock, Admiral Sir G. P. Sartorius will 
preside. 


Pror, W. K. PARKER, F.R.S., and Mr. G. T. Bettany, B.A., 
of Caius College, Cambridge, are preparing a work on the 
Morphology of the Skull, in which for the first time will be 
brought together for comparison descriptions of the rcmarkable 
succession of modification through which the skull passes in 
development in the principal types of vertebrated animals ; the 
forms illustrated will be the sharks and rays, the salmon, the 
axolotl, the frog, the snake, the fowl, and the pig. A special 
value will attach to the work inasmuch as it will record many 
corrections of facts and important modifications of view since 
the publication of Prof. Parker’s elaborate papers in the 7rans- 
actions of various societies, and will also include many observa- 
tions yet unpublished. A simple description of each form at 
successive stages will be followed by a chapter dealing with 
theoretical questions, and summarising the results of study. The 
work will be illustrated by a large number of woodcuts, and will 
be published by Messrs. Macmillan. 


THE scintillation of stars, and its close connection with changes 

of weather, has, as is known, much interested Humboldt, Arago, 
Kaemtz, Secchi, and many others; and recently ‘it has also 
been the subject of valuable spectroscopic researches by M. 
Respighi. M. Montigny, who some time ago investigated scin- 
tillation in relation to the special characteristics of the light of 
different stars, publishes in the Bulletin of the Belgian Academy, 
1876, No. 8, an elaborate report upon his researches into the 
connection existing between scintillation and various meteoro- 
logical elements. The chief results arrived at after a discussion 
of 1,820 observations made on 230 days on 70 different stars, are 
as follow :—The intensity of scintillation (measured by a special 
apparatus, the scintillomctre) increases inyariably with the 
occurrence or approach of rainy weather, and with the increase 
of tension of vapour in the air on one side, and the increase of 
pressure and decrease of temperature on the other; the in- 
fluence of the two former factors being far more sensible than the 
combined influence of the two latter. The scintillation, which is 
on an average stronger during winter than during summer, in- 
creases with the arrival of moist weather at all seasons. It 
increases also not only on rainy days, but one or two days 
before, decreasing intmediately after the rain has ceased. More- 
over, the intensity of scintillation increases during strong winds, 
and with the approach of barometric depressions, or doxrrasqucs, 
the increase being most pronounced when the depression passes 
mear to the observer. It then largely exceeds the average 
increase corresponding to rainy days, and the influence of great 
movements in the atmosphere totally counteracts the contrary 
influence of a lowering of pressure. M. Montigny is thus 
correct in saying that a continued investigation of scintillation 
would be of great service, not only for the prevision of weather, 
but also for the general; study of meteorology, affording a very 
useful means for the exploration of the higher regions of the 
atmosphere. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Chacma Baboon (Cynocephalus porcarsius) 
from South Africa, presented by Mr. Henry S. Wright; a 
Mataque Monkey (Afacacus cynomolgus) from India, presented 
hy Mr. H. Jones ; a Little Grebe (Podiceps minor), European, 
presented by Mrs. Johnson; two Snowy Owls (Vyctea nivea), 
European, presented by Mr. L. W. Gardiner ; nine Red-bellied 
Newts (77iton alpestris) from Tyrol, presented by Mr. P. L. 
Sclater, F.R.S. ; a Tamandua Ant-eater ( Zamandua tetradactyla) 
from South America, purchased : an Ocelot (Feiss fardalis) from 
America, two Indian Cobras (Naia tripudtians) from India, de- 
posited » # Geoffroy’s Dove (Feistera geoffroti) bred in the 
Cardenas. 
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SCIENTIFIC SERIALS 


Fournal of the Chimical Society, July, 1876.--Mr, Thomas 
Cernelley, B.Sc., communicates the results of investigations 
recently made by him, on the action of water and of various 
saline solutions on copper. Mr. Carnelley has found that dis- 
tilled water dissolves an appreciable amount of copper, on 
standing in contact with the metal even for the comparatively 
short space of an hour.—Mr. M. M. Pattison Muir, F.R.S.E., 
gives the second part of a paper on certain bismuth compounds. 
There are also two communications from Dr. Thudicum’s Physio- 
logical Laboratory. The first is by Dr. Thudicum and C. T. 
Kingzett, on glycerophosphoric acid and its salts, as obtained 
from the phosphorised constituents of the brain. The second is 
by Dr. Thudicum, on some reactions of biliverdin. There are 
besides a note on the occurrence of benzene in rosin light oils, 
by Mr. Watson Smith, F.C.S., and a second paper by the same 
gentleman on a new method of preparing diphenyl and isodi- 
pr ante and on the action at a high temperature, of metallic 
chlorides on certain hydrocarbons. 


Gaszetta Chimica Italiana, Fasc. v. and vi.—The following 
papers comprise the contents of this number :—The inactive 
amylic alcohol of fermentation, by L. Balbiano.—An alkaloid 
which they found in spoiled Indian corn and in stale maize 
bread, by T. Brugnatelli and E. Zenoni. The authors con- 
sider this alkaloid to be the cause of ‘‘ pellagra,” a disease 
which commits great ravages in Lombardy.—Conceruning a series 
of compounds derived from ammonaldehyde, by R. Schiff.--On 
gelatine, considered especially as regards its reducing agency, by 
G. Bizio.—On the emission of nascent hydrogen from vegetables, 
by G. Pollacci.—G. Scurati Manzoni contributes two papers ; 
the first, on the action of certain reagents upon the principal 
organic colouring matters, is accompanied with extensive tables, 
which contain much valuable information ; the second treats of 
the employment of sodic hydrosulphite as a reagent in the analysis 
of the colours fixed upon tissues.—On the natural poison of the 
human body, by A. Moriggia.—Concerning the methods of pre- 
paring the iodides of potassium and sodium, and of potassic 
bromide, by P. Chiappe and O. Malesci.—Observations on a 
process for obtaining iodic acid, by causing chlorine to act upon 
iodine suspended in water, by G. Sodini.—On the precipitate of 
sulphur, by M. Sansoni and G. Cappellinii—A method for detect- 
ing the adulteration of plumbic iodide, by L. Alessandri and C. 
Conti.—A new reagent for the investigation and estimation of 
glucose, by A, Soldaini. 


Memoria della Sota degl: Spettrocopisti Italiani, May, 1876. — 
Prof. Tacchini gives the statistics of solar eruptions observed at 
Palermo in 1872. In 134 days of observation fifty-two eruptions 
were seen—twenty-four on the eastern limb and twenty-eight on 
the western, and none apparently occur within 40° of either pole. 
There also appears a detailed statement by Prof. Tacchini of the 
positions on which magnesium was seen on the limb during the 
months of Avgust, September, and October, 1875.—Observations 
of the partial eclipse of the sun on September 29, 1875, made at 
Padua by Dr. Abetti.—Spots and faculze on the sun’s limb, ob- 
served at Palermo; the lines seen bright in the spectrum of the 
jets are J) 4° 35 4, 1474, 4923, 5017, and sodium fines. A shect 
showing the chromosphere on cach day in August, 1874, accom- 
panies this number. 

June, 1876.—Observations of spots and faculse made at Palermo 
in May, 1876, with a table showing the numbers of positions at 
which the 4 and 1874 line were visible at the limb.—Observations 
of solar protuberances from June 29 to December 11, 1875, 
showing the number in each 10° of the sun’s circumference, their 
heights, and area.—A note by Father Secchi on the change of 
position of the lines in the spectra of stars caused by their move- 
ment in space. In his experiments the author placed the vacuum: 
tube for comparison in front of the object-glass, and he and his’ 
assistants found the stellar and tube lines could be made to change 
places by the motion of the telescope, and that the results by this 
method are not trustworthy. The author then gives a list of 
stars with their motions as given by Huggins, Greenwich, Secchi, 
and Vogel, showing a oe discrepancy between the observers. 
—On the observation of the zodiacal light, made by Rev. Geo, 
Jones, from April, 1853 to April, 1855, by A. Serpieri. About 
thirty-nine observations with the lat. and Jong. of the place of 
the observer appear, together with other tables of the positions 


of the lizht,and a lengthy paper of remarks on the same. Draw- 
iogs of the chromosphere for September, October, and November, 
1874, accompany the number, ‘ 
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, 18 6, commences with a continuation of A, Serpieri’s 
Ele on the observation of the zodiacal light, by G. Jones.— 
Father Secchi contributes a eecond note on the change of posi- 
tion of the lines in stellar spectra due to the motion of the stars. 
The author in this, as in the ast note, throws doubt on the re- 
liability of the method in practice. —Observations of solar protu- 
berances made during the first half of the present year at Rome. 
This consists of a table showing the number of prominences 
seen on each 10° of solar circumference, the height, size, and 
area of the prominences, and the extension of facula.—S pectro- 
scopic and direct observations made at Palermo in the months 
of June and July. This paper includes a table showing the 
number of spots and faculsc on each day, with notes of the posi- 
tions in which the 4 and 1474 lines were seen. 

August, De contains three papers by Prof. Ricco, the first 
of considerable length, on the absorption spectrum of water, 
with a plate showing the method of experiment and the spec- 
trum of sea-water seen; the second on the spectral study of 
the green of plants; and the third on a new form of direct- 
vision spectroscope. In this new form the rays of light from 
the collimator pass through a prism of 60° in the ordinary way ; 
they then fall on the side of a prism of go’, having its base 
nearly in the same plane as that of the first; they are thus 
totally reflected internally from the base of the prism, and 
emerge from the other face parallel to their original position. 


‘ Reale Lstituto Lombardo di Scienze e Lettere, WRendiconti. 
April—July.—A controveisy which has been going on between M. 
Lombroso and a Committee of the Institute as to the poisonous 
properties of decayed maize and the discase of pellagra (in 
Northern Italy) is referred to here.—In the treatment of vines 
with sulphur for oidium, the destruction of the parasite has been 
shown to be due to formation of sulphydric acid. Whether 
the necessary hydrogen came from the oidium or frum the grapes 
was uncertain, till it appeared that grapes that were quite free 
from the disease, gave sulphuretted hydrogen when sprinkled 
with sulphur. M. Selmi proved the development of nascent 
hydrogen from mould, and M. Polloni, having experimented on 
a number of plants, now spriukled with sulphur, gave sulphydric 
acid. Most of it is produced in those parts in which the vegeta- 
tion is most active (as the fluwers and young buds). Plants with 
saccharine fruit (as the vine and mulberry) do not produce it in 
greater quantity than othcrs. The author concludes from in- 
direct experiments that all plants, in certain phases of their growth, 
and as the result of physiolo,ical acts, produce hydrogen 7 the 
nascent state. ~A valuable paper of statistics and inlormation 
regarding diphtheria in Milan, in the three. years 1873, 1874, 
1875, is contributed by Dr. Fellicé Dell’ Acqua. With reference 
to meteorulogical conditions, it is concluded that neither the 
maximum nor the minimum of air pressure, of temperature, of 
vapour tension and relative moisture, seemed to have the least 
influence in raising the number of cases of diphtheria. In winter 
and autumn the number of individuals taken ill was less, but the 
Jess number of deaths was in spring and summer.—M. Monte- 
Gezza gives a careful analysis of the phenomena of expression of 
grief.—The course of storms is studied by M. Frisiani,—In 
biology we find notes on the nucleoli in the envelopes of some 


eee id micline in Infusotia, the fresh-water Rhizopods of 


Zeitschrift fur Wissenschafliche Zoologit, vol. xxvii., Part 2.— 
Gh _Selenka opens this number with a very interesting con- 
ah ution to the embryology of the Holothurians, accompanied by 
rsanralpa figures. He describes the early stages of Holothuria 

skh and Cucumarta doliolum. Among his conclusions may 
be he the following :~—The mesoderm arises entirely out 
the subricderm ; the mesoderm gives off motile cells from which 
and parts Sted circular muscles, the pri alimentary canal, 
5 i under the internal skeleton are formed ; the first-named 
the transformers complete, the second incomplete metamorphosis ; 
metamorphosis of Echinoderm larvee can only be regarded as 
lensky, of Kas not as alternation of generations.—Prof, Sa- 
of Safpa deniare Contributes a monograph of the development 
the organs, Ay «1? ‘fom fecundation to the establishment of all 
evidence which se Conclusion of his paper he discusses the 
He shows ¢ Ology affords as to the true position of the 

t they Jack the provisional organs as well 

les » found in all mollusca. The cellulose test 

cavity is simp] sa with the molluscan mantle. The respira- 
5 he cricrentiated part of the alimentary canal. 

© Vermes also to be nearer the Mollusca 


than the Salpz, by reason of the provisional organs of many of 
their embryos. He emphasises the differences between the deve- 


lopment of the Salp:e and the Ascidians, and, allowing that the 
viviparous reproduction of the Salpc may account fot much, he 
thinks that we are still considerably in the dark on the matter. 
Hie makes no allusion to the hypothesis that the Iunicata may 
be degenerate Vertebrates.—Ernst Zeller gives an account of 
the anatomy and life history of Polystomum integerrimum, a Ne- 
matode worm which inhabits the urinary bladder of frogs in its 
adult condition, and is found in the respiratory cavity of tadpoles 
during its larval state. Migration takes place through the ali- 
mentary canal of the host when the frog has undergone its meta- 
morphosis ; some individuals become sexual while in the respi- 
ratory cavity ; these do not migrate, are short-lived, and do not 
appear to mature their eggs. 


Gepenbaurs' Morphologisches Fahrouch, vol. ii, Part 1,—Dr. 
von Ihering, of Géttingen, has an important article on Gastero- 
pods, expounding the structure of the opisthobranchiate Zethys 
leporina, and making deductions equally unfavourable to the 
views of Prof. Huxley on morphology, ani of Haeckel on 
phylogeny. He sees noground for believing that the larval 
velum is the fore part of the epipodium, and expresses his asto- 
nishment that Prof, Huxley’s paper on the morphology of the 
cephalous mollusca should be deemed authoritative. Haeckel’s 
dogmatic system of phylogeny is stated to be not in accord with 
facts as regards the mollusca. The author believes that the 
prosobranchiate Gasteropods are derived from segmented worms, 
the opisthobranchiates from flat worms,—R. Hertwig endeavours 
to unify the differences in the structure, behaviour, and mode of 
formation of nuclei. —A brief contribution on the Ccelenterata, 
by G. v. Koch, is noticeable as describing a mesoderm in Ifali- 
sarca.—Dr. W. Rolph has a long account of Amphioxus, in- 
creasing its abundant literature by ncarly eighty pages, illustrated 
by three plates. IIe claims to have made it clear that its “‘ body 
cavity,” formed hy the downgrowth of lateral lobes, is a respi- 
ratory cavity, homologous with the perivisceral chamber of as- 
cidians, with the respiratory cavity of the tadpole, and the gill- 
cavity of symbranchii. He stronyly objects to the identification 
of this chamber with the proper body-cavity of Vertebrata. 
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SOCIETIES AND ACADEMIES 
LONDON 


Entomological Society, October 4.—Sir Sidney Smith 
Saunders, C.M.G., vice-president, in the chair.—M. Alfred 
Preudhomme de Borre, secretary of the Belgian Entomological 
Society, was elected a foreign member.—Mr. Bond exhibited 
varieties of L/epialus humul: and punda lunulenta, and also 
specimens of the new Tortrix (Svricoris irriguana), all taken 
near Loch T.aggan by Mr. N. Cooke.—Mr. Forbes exhibited a 
weevil (cvidently not indigenous to Britain) taken alive among 
some orchids at Highgate. Mr. Pascoe pronounced it to be a 
species of Cholus, a South American genus, for which he pro- 
posed the name of C. Forbeszi.—Mr. W. Cole exhibited numerous 
bred specimens of Lunomos angular:a, showing differences in 
coloration according as the larvz had been fed on oak, hawthorn, 
lime, or lilac.—Mr,. Enock exhibited microscopic slides contain- 
ing some beautiful preparations of minute species of Lymenop- 
tera.—My. Frederick Smith communicated ‘' Descriptions of new 
species of Cryptoceridze belonging to the genera CrySfoceras, 
Meranopius, and Cataulacus,” accompanied by figures of the 
several species. The author gave some interesting particulars 
relative to the habits of these insects, especially of Aferanoplus 
tutrudens, which constructs its formicarium in the thorns of a 
species of Acacia, These thorns were some 4 or § inches in 
length, and at a distance of about half an inch from the pointed 
end, a small round hole was made for ingress and egress to_and 
from the nest. The thorns contained a kind of spongy pith in 
which the channels and chambers of the nest were constructed. 
——A catalogue of the British Hemiptera (Heteroptera and 
Homoptera) compiled by Messrs. J. W. Douglas and John 
Scott, published by the Society, was on the table. 


MANCHESTER 


Literary and Philosophical Society, October 3.—Rev. 
William Gaskell in the chair.—On the action of water and saline 
solutions upon Jead, Part 2, by M. M. Pattison Muir, F.R.S.E., 
Assistant Lecturer on Chemistry, Owens College. %& appears 
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to be shown by Mr. Muir’s experiments that the solvent action of 


dilute saline solution upon lead tends to attain a maximum when 
large surfaces of liquid are ig to the surrounding air, and 
when the volume of liquid is large in proportion to the surface 
of lead exposed. Further, that under these conditions, and in 
the presence of those salts which aid the action—especially 
nitrates and more especially ammonium nitrate—the quantity of 
lead dissolved increases in an increasing ratio with the time 
during which the action is allowed to proceed. 


Paris 


Academy of Sciences, October 9,—Vice-Admiral Paris in 
the chair, The following papers were read :—On the absorp- 
tion of free nitrogen by the immediate principles of plants, under 
the influence of atmospheric electricity, by M. Berthelot. He 
used, this time, the weaker normal electric tension in the atma- 
sphere. One closed tube of thin glass was inclosed in another. 
In the former was a roll of platinum joined to a conductor elec- 
trified by the atmosphere (at a height of 2 metres), while a thin 
sheet of tin round the outer tube was connected to earth. Into 
the annular space was (previously) introduced pure nitrogen or 
ordinary air, along with moist strips of blotting paper or a few 
drops of syrupy solution of dextrine. Twelve tube-systems, 
varying as described, were connected in position, from July 29 
to October 5 ; the mean electric tension being that of 34 Daniell 
elements, but oscillating from + 60D to — 180 D, In all the 
tubes nitrogen was fixed by the organic matter—one to several 
millimetres per tube. In two cases green spots of microscopic 
alge were found on the strips of moist paper in nitrogen 
tubes, showing a greater fixation of nitrogen in these. he 
experiments indicate an influence, little suspected hitherto, 
in vegetation.—-Note on capillary affinity, by M. Chevreul. The 
name comprises all cases of union of a solid with a gas, a 
liquid, or a body held in solution by a liquid, where the solid 
retains its apparent form. The present note refers to action of 
massicot or calcined litharge on lime, strontium, or baryta water. 
The facts of capillary attraction are specially important for agri- 
culture.—On the action which boric acid and the borates exert 
on plants, by M. Peligot. French beans watered once with 

solutions of borate of soda or potash, or boric acid, soon 

withered and died. He doubts if a substance so deleterious to 
plants can be quite innocuous to animals, where used to pre- 
serve meat.—On the reciprocal action of oxalic acid and mono- 
atomic alcohols, by MM. Cahours and Demarcay. Where 
oxalic acid 1s caused to act on a mixture of propylic and isopro- 
pylic alcohols, propylic oxalate is produced almost exclusively. 
f the corresponding alcohols be extracted from this mixture of 
oxalates by saponification, a mixture 1ich in propylic alcohol is 
had, which, etherified anew by oxalic acid, furnishes oxalate of 
propyle almost pure. 


Hence we have a very simple mode of 
separation for two alcohols, which it would be almost impossible 
to separate by present processes.-—On the stercoral anguillule, by 
M. Bavaz. This is the nematoid found in the stools of opine 
subject to diarrhoea of Cochin China. It is closely related to 
the RAadditis terricola, Dujardin. It has been met with in the 
stomach, pancreatic duct, choledochus, hepatic ducts, and the 
walls of the gall-bladder, and in at least thirty patients.—On 
the flow of blood by tubes of small calibre (transpirability of 
Graham), by M. Haro. Heat accelerates the flow of defibri- 
nated blood, and more so the richer the blood is in corpuscles ; 
on serum heat acts much as on distilled water. Defibrinated 
blood which has had a current of CO, passed through it some 
time, and has then been filtered through fine linen, flows more 
slowly than the same blood made rutilant by decantation in 
freeair. Sulphuric ether, containing no trace of alcohol, retards 
the flow of defibrinated blood, serum, and water. Chloro- 
form retards the flow of water and serum, while it favours that 
of defibrinated blood. These facts have important physiological 
bearfngs.—Geological study of the prehistoric grottoes of Gre- 
aulx, in their relation to thermal waters, by M. Saubert. The 
latter are shown to be the cause of the former.—New observa- 
tions on the Phylloxera of the oak, compared with that of the 
vine, by M. Balbiani. The new facts prove a great resemblance 
between the two in their habits and the phenomena of their re- 
production.—Results obtained in treatment of eo peabaalgten 
vines with sulphide of carbon ; measure in which this treatment 
should be applied, by M. Allies—On the orders and of 
certain geometrical positions, by M. Halphen.—Determination 
of nitric acid in organic substances ; chemical composition of 
certain gun-cottons, by MM. Champion and Pellet. Organic 
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substances containing nitrogen are com letely reduced, i 
conditions, by ferrous salts, and bchive like yerncra ” Fen 
to determine the nitrogen, the authors adopt a modification 
the process of Pelouze or Schlcesing, i ign 
to gun-cotton corresponds to the pentanitrocellulose of Pelouze 
Cy,H150,55NO » not trinitrocellulose (Abel).—-On the limi 
between which fire-damp explodes, and on new pertics 
palladium, by M. Coquillion. The first limit, with excess of fir 
damp, is i of fire-damp to 6 of air; the second, with excess 0 
air, 1 of rear to 16 of air. Palladium may with impuni 
iad pacaotia e 7 r a in my of asd most detonant mixture 
-—-INote on the crystalline form of melinophane, by M 
Bertrand,—The formula of seiches, by M. Forel. eee 
































GENEVA 


Society of Physics and Natural History, September 7. 
M. Raoul Pictet described observations by him made on an in 
termittent fountain mm the neighbourhood of Vichy, departmen 
of Allier. The case under consideration does not belong to th 
class which may be accounted for by the ordinary explanation o 
: 2 ing itself subterraneously. 
fountain is here prejected at intervals from an artificial vertica 
hole pierced in the ground to the depth of more than 100 metres.2 
Other borings made in the locality tend to prove that ther 
exists at that depth an underground collection of water, unde 
pressure, which permanently maintains the level of the water in 
the tube at three or four feet below the level of the ground. A 
intervals occurring four or five times during the day, bubbles o 
gas begin to rise in the liquid; then, in the space of two 
seconds, the water rushes out in force, and for a certain time tog 
a height of twelve metres. No siphon hypothesis can be! 
applied to the locality ; the phenomenon must be explained by! 
a mechanical action of another kind. M. Pictet supposes the: 
pressure of the subterranean gas to accumulate above the of the 
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of the water underneath. In certain places the surface of th 
earth above may present hollows the upper part of which is at a 
higher level than the lower orifice of the tube, The pressures 
increasing, gas may then enter the tube, diminishing the pressureg 
of the liquid, which causes equilibrium with the subterranean} 
pressure, and effecting an emission of water which will last{ 
until that equilibrium is restored. M. Pictet has devised anf 
apparatus to prove his theory and which completely illus@ 
trates it. (Vide Archives des\ Sciences Physiques a Naturelles,% 
September, 1876.) 
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WEATHER CHARTS AND STORM WARNINGS 


Weather Charts and Storm Warnings. By Robert H. 
Scott, M.A, F.R.S., Director of the Meteorological 
Office. With numerous Illustrations. (London: 
Henry S. King and Co., 1876.) 








“6 D° you understand these /sodars on the weather 
charts ?” we asked an amateur meteorologist who 
was showing us the curves which represented his own 
barometrical observations. ‘Well, I cannot say I do,” 
he replied; “they are very interesting and curious, 
twisting one day one way, next day another way, and the 
third day turning all round.” It is this not uncommon 
ignorance which the Director of the Meteorological 
Office seeks to dispel. His object is “to explain to the 
reader what he can learn from a careful study of the 
information published in the newspapers or in the daily 
weather reports,” and for this end he has “attempted to 
give to the public an account of the actual state of our 
knowledge at present.” He then exposes to public gaze 
all the mysteries of the Weather Office; he draws aside 
the curtain, and shows us 
ffis ‘‘ copper-plate, with almanacks 
Iengraved upon ’t, and other knacks ; 
“ [As moondial, with Napier’s bones, 
And other constellation stones.” 

The following are among the most important of these 
talismans :—-The cyclonic law of the northern hemi- 
sphere—that if we turn our backs to the wind the higher 
barometer will be on our right hand, the lower baro- 
meter on the left; that the force of the wind is connected 
with the closeness of the isobars to a considerable ex- 
tent ; that we never have a storm unless the difference of 
pressure at two stations in the British Isles is less than 
half an inch of mercury. That cyclones proceed, in 
general, eastwards, their approach being frequently 
heralded by a tendency of the isobars to form closed 
curves ; and that this is first seen in most instances 
towards the west coast of Ireland. These conclusions 
differ little from those which Dr. Lloyd deduced in 
1854 from his study of atmospheric variations in Ireland. 
Anti-cyclones which have their greatest pressure at the 
centre are most frequently connected with light winds 
and fine weather, 

All the deductions are illustrated by charts and curves 
from self-registering instruments, which enhance the 
value of this useful little volume. 
the ting however, is more interesting than to see how 
pen Cories of meteorological writers for the last half 
a ns the test when confronted with the daily 
ROL Oheua and practical application of facts. We can- 
great shes work on meteorology without finding all the 

, Omena of varying atmospheric pressure as- 
cribed to the action of the sun’s heat in produci 
and expanding the : in producing vapour 
meter is said to fa1 atmospheric gases. Thus the baro- 
there than in nej cba a country begause it is warmer 
air overflowing ( Uring countries, the more expanded 
tow US Causing a wind in the upvzer regions) 

ae the colder couniry, where th A 
on thpother hand, » Wiere the barometer rises ; 


a ° 
Wen a aa wind is generated from the 
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colder to the hotter region. But the most important of 
all movements admitted by every one were the polar and 
equatorial currents, The chief of the Meteorological 
Office treats the views of the great authorities to whom 
we have referred, in the following manner :—~ 


‘For many years it has been the fashion to say that 
all cold winds flowed from the poles to the equator, form- 
ing the so-called polar currents, and becoming the trade 
winds when they approached the tropics, while the warm 
winds flowed from the equator to the pole, forming the 
equatorial currents or anti-trades” (p. 20). 


It is very like heresy to speak of “the fashion” and 
the “ so-called polar currents,” when their existence has 
been an article of faith accepted everywhere. It ig true 
no one could say he had observed these currents; and 
we, who have sought for them in our own latitudes and 
within the tropics, have insisted that they were neither to 
be seen nor felt where their effects were supposed to be 
the greatest. No doubt one of our greatest writers on 
this subject put the equatorial atmosphere into one cylin- 
der, surrounded by warm water, and the polar atmosphere 
into another, with an ice-cold jacket, and shewed that if 
the stopcocks preventing communication at the top and 
bottom of the two cylinders, that is, the upper and lower 
passages from the equator to the pole, were opened, the 
currents referred to could be made visible. This, we 
think, is an illustration of what Mr. Scott, immediately 
afler the passage quoted above, refers to as “right in 
principle.” The atmosphere has also been supposed to 
have an upper surface like a lake, down which the ex- 
panded gases slide, Every condition in nature—density, 
distance, temperature, viscosity (besides those unknown 
to us) have bcen under-estimated, exaggerated, or 
neglected. 

The author’s conclusions, from his long watch of atmo- 
spheric variations, are somewhat different. He says ;— 

“The motions of the atmosphere are found to be 
mainly regulated by the distribution of barometrical 
pressure over the globe, the particles moving from the 
regions where the pressure is high to those where it is 
low,” &c. (p. 21). 

“Wind is always connected with some disturbance of 
the pressure of the atmosphere, and it will be at once 
understood that its existence is due to the tendency of an 
elastic fluid like air to regain the condition of equilibrium 
co oo it has by any means been disturbed,” &c. 

p. 27). 

These conclusions are just the reverse of those usually 
entertained, especially with reference to tropical cyclones 
where the diminution of central pressure is attributed to 
the winds, and the movement in which is illustrated by a 
whirlpool caused by the difference of velocities, or oppo- 
site directions of motion of contiguous currents of water. 
In the cyclones of these latitudes we must suppose Mr. 
Scott to give, as the result of his experience, that the 
winds follow and do not precede the diminished central 
pressure. 

In whatever way the subject is considered there will 
always remain many facts to some of which the author 
alludes, which cannot easily be explained by the action of 
cyclonic winds as causes of diminished pressure ; and in 
these cases the question arises, what is the cause of the 
latter? This is no mere idle question, it is conngcted with 
the whole subject of weather prediction. 

DD 
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Thus, we may ask, with a fluid so mobile as the air, 
why are there atmospheric basins at the centre of which 
during months the mean pressure is half an inch of mer- 
cury below that in neighbouring regions? Why, in all 
the disquisitions on fluid equilibrium, are the constant low 
pressures in the antarctic regions south of 60° neglected ? 
How shall we account for the permanent barometric 
depression in the neighbourhood of Iceland referred to 
by the author (p. 74)? And to come to our own country, 
how will cyclonic winds explain the fact that the pressure 
of the atmosphere diminishes on the average of the whole 
year at the rate of one-tenth of an inch of mercury for 
4° of latitude as we proceed northwards, and increases at 
the same rate as we move southwards? 

There are evidently atmospheric conditions with which 
we are unacquainted and for which no parallel can be 
found by eaperiments with air shut up in a box, in which 
it has been “the fashion” of some meteorologists to tra- 
vesty our atmosphere. The variations of temperature 
and vapour tension which have been employed to explain 
everything occupy a very subsidiary place in weather pre- 
dictions, Yet the effects of varying temperature on our 
atmosphere are to a great extent unknown to us; the 
only action taken into consideration has been that con- 
nected with expansion; but even expansion may affect 
properties of the atmosphere which have not as yet been 
investigated. Thus we know that the magnet which 1s 
expanded by heat loses magnetism, but of the way in 
which heat may affect the magnetism, the electricity, and 
the viscosity of the atmosphere we know nothing, and we 
are equally ignorant to what extent the pressure of the 
atmosphere may be affected by its varying electric state 
through humidity or otherwise. The satisfaction with 
which insufficient hypotheses have been received has re- 
tarded the progress of research for other causes ; and it 
is a good sign of future advancement that a practical 
meteorologist like the author has left boldly the beaten 
track and given indications that we must try elsewhere. 

Returning to the practical view, Mr. Scott says :— 

“Various theories have been propounded to account for 
storms ... but none of them have met with general 


acceptance as yet. We must, therefore, only take things 
as we find them, and endeavour to make the best of 


them ” (p. 28). 

This, in all senses, philosophic view of the subject, is 
also that of necessity—to make the best of what we know, 
To do this the author points out the importance of having 
more stations and more telegrams. As the great mass of 
storms approach us from the west, more stations are 
required, especially on the west coast of Ireland ; stations 
also are required in the interior for the purpose of ascer- 
taining the rate of prdgress of any threatening signal. 
This demand, there can be no doubt, will be granted, 
togetiaer with the means to procure any telegrams which 
particular cases may seem to require. 

‘When we remember the great advantage of these 
storm warnings, not only to ourselves, but, as Mr. Scott 
has shown, especially to the ports on the western littoral 
of Europe (where our sailors and ships are also to be 
found), we trust every means will be given to make them 
more certain. 

Though the Director of the Meteorological Office is 
forced to employ the knowledge he now has, he does not 







seem to feel less the necessity of obtaining more, Ir 
Spite of the large proportion of successful warnings, he 
says, in the conclusion of his work, that weather tele- 
graphy is “a branch of investigation which can hardly be 
said to have got out of the leading strings of infancy as yet” 
(p. 146). Although the infant stumbles little, all things con- 
sidered, yet some astonishment has been expressed that 
it has not grown more rapidly.’ This astonishment, we 
believe, has been due in part to an underestimate of the 
labour and difficulties connected with meteorological re- 
search. Every one considers he can commence as master 
in this subject, if he has only the observations or the 
instruments to make them with. This error is not con- 
fined to those ignorant of all science; it is partaken by 
many men eminent in other departments, who would 
smile if their own subjects were treated in a similar way 
by any tyro, whatever his knowledge otherwise. The 
low view thus taken of the qualifications necessary for 
successful inquiry in this branch of science has certainly 
not been supported by the results of importance which 
should have been so easily obtained, although meteor- 
ologists have counted in their ranks some of the most 
eminent mathematical physicists. 

One of the great causes of the slow growth of meteor- 
ology is to be found in the long, laborious, and, not un- 
frequently, unfruitful calculations necessary in seeking 
laws from great masses of observations. The results 
obtained, if the inquiry has been successful, may be ex- 
pressed in a few figures, which may not appear to have 
the slightest practical value. Few men qualified to 
direct the lines, and to devise the mcthods, of investiga- 
tion have the time to devote to such ungrateful, and to 
a great extent mechanical, work. Hence the readiness 
with which speculative views, chamber theories, have 
been proposed instead, and these, when supported by 
men of talent, have made research to appear unnecessary 
or have thrown it into false channels. 

Meteorology, it appears to us, will be best advanced 
by neglecting at present all theories, unless as far as they 
indicate new objects of investigation ; and by the devo- 
tion of qualified workers, each searching in his own way. 
Also it should not be forgotten that it may not be possible 
to tell, @ prior, in what direction the laws are to be 
sought, on which satisfactory weather predictions may be 
founded. It may ,be in some connection between the 
variations of the earth’s magnetism and those of our atmo- 
sphere that warnings which will outrun the telegraph may 
be found ; or it may be in some apparently insignificant 
fact discovered in a neglected corner. All the knowledge 
we now possess in meteorology would be practically! 
valueless for storm warnings but for the useless-looking » 
experiment of Oersted with a magnetic needle and an’ 
electrical current. 

We should notice a few cases in which, it appears to 
us, some slight changes may be made with advantage in 
a second edition of the work before us. In his desire to 
be brief, the author has not been quite exact in his 
remarks on the dry and wet thermometers ; thus, p. 5 :— 

‘“‘ Suffice it to say, the greater the difference between 
the readings of the two thermometers, the drier the air, 


t Mr. Scott gives a table showing that in 1873 and 1874 warnings were 


justified ubsequont gales 45'3 times in a hundred, and by aay ve 
serong winds 33°4 tumes per cent., or in all nearly four times in five (p. £39) 
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and when the two thermometers read alike, the atmo- 
sphere is exceedingly damp. 

This statement is not likely to give any very definite 
sdea of the conclusions which may be drawn from the 
readings of the thermometers, and the difference may be 
less at one time than another, and yet the air be “ drier.” 

In cyclonic systems, the author says, “the air circulates 
more rapidly [than in anti-cyclonic], causing strong 
winds, and appears to flow in towards the centre, so that it 
must naturally be supplied from below and ascend in the 
centre.” Here the rapid circulation of the air is said to 
be the cause of the wind. It is also said elsewhere that 
it is calm in the centre. Is it meant as a result of obser- 
vation that the air flows towards the centre? and is ita 
result of observation that the air (naturally or not) rises 
in the centre? 

We have already alluded to the little use of the tension 
of vapour in “storm warnings.” With reference to one 
case, we find: “The absence of rain is very noticeable 
during the early period of the gale; the reason for this 
absence can be seen from the fact of the great dis- 
tance [on the curves given] between the wet and dry ther- 
mometers.” The difference is about 3° with the dry 
thermometer near 50°, and the wind blew “ pretty steadily 
from S.S.W. for twenty hours ” (p. 68). If the fact that it 
did not rain was an unusual one under the circumstances, 
and if that depended on the difference of the thermo- 
meters, the question seems to us only changed to what 
was the reason of the difference? 

We do not always read the curves as the author has 
done, nor always agree with his reasoning from them ; 
and in some cases, as p. 72, where one cyclone has 
passed eastwards, north of a station, leaving a N.W. 
wind, and is followed by another also passing north, the 
author has not made it very clear why the wind should 
back to S.W., to S., and S.E., through the action of the 
S.E. wind of the second cyclone meeting the N.W. of the 
first. 

These queries and suggestions do not affect the general 
character of the book, which we can recommend as a 
useful and instructive companion in the study of weather 
charts, and for the comprehension of storm-warnings as 
they are issued from the Meteorological Office. It is 
much to be desired for the many who will not read this 
work, yet cast a curious eye on the isobars in the news- 
papers, that some condensed statement of the general 
rules should occasionally accompany them. 


JOHN ALLAN BROUN 





GEIKIE'S GEOLOGICAL MAP OF SCOTLAND 


Ceolegical Map of Scotland. By Arckibald Geikie, 
oy » E.RS,, Director of the Geological Survey of 
aa and ; Murchison Professor of Geology and Mine- 
a in the University of Edinburgh. (Edinburgh 

ondon : W. and A. K. Johnston, 1876.) 


S IN be E = Publication of the last edition of the sketch- 
an a 7 Sir R. I, Murchison and Prof, Geikie, no 
me fle gical map of Scotland has, so far as we are 
nits peas while those older than the sketch-map. 
mocks ‘ware ¢ aS guides to localities where minerals and 

© be found, than afforded any clue to the sub- 
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divisions of geological time represented by our ancient 
formations. During the last twelve years, however, mate- 
rials have been accumulating which have daily rendered 
the sketch-map more and more inadequate to the purposes 
for which it was originally designed, and it had obviously 
become necessary either to issue a new edition, or to 
“reform it altogether.” Considering all things, and espe- 
cially that he could no longer avail himself of the co- 
operation of his late colleague, Prof. Geikie has, wisely we 
think, decided on the latter course. The comparatively 
large scale adopted (ten miles to the inch), gives room for 
a number of details which had to be omitted from previous 
maps. 

The publication, for the greater part of the south ot 
Scotland, of the Geological Survey Mapseon the scale 
of one-inch and six-inches, reduces to some extent the 
operations of the compiler to the selection of as much of 
the details as his map gives him room to insert, At the 
same time there are many points regarding the relations 
of distant deposits which can be better seen on reviewing 
the work as a whole than during the progress of detailed 
mapping, and on some of these, as we shall presently 
point out, Prof. Geikie takes up an independent position, 

The northern half of Scotland is in a very different 
state as regards our knowledge of its geology. Here and 
there, it is true, competent observers have selected choice 
bits, and have worked them out with a thoroughness that 
leaves little to be desired. But a great part of the High- 
lands 1s still unknown to geologists, or only known in so 
far as concerns its comparatively simple glacial pheno- 
mena. For this region we have to consult “ geognostic 
travels” of the beginning of the century, and put the best 
construction on them that we can. It is not, therefore, 
to be wondered at that this portion of the map is some- 
what vague. The metamorphic rocks of the Highlands 
offer difficult problems to the chemist and physicist, as 
well as to the geologist ; and whoever attempts to unravel 
their structure as a whole, must probably be content to 
work for some years in the dark, and with the conscious- 
ness that he may not see the issue of his own labours. 

Till recently the Southern Uplands were pretty much 
in the same state as the Highlands, but the detailed work 
of the geological survey, and a few private observers, has 
filled up this great blank and rendered possible a com- 
parison of the structure of the Silurian rocks there with 
those of England and Ireland. On the map now before 
us, are laid down, for the first time, all the more im- 
portant graptolite bands which for a hundred miles, at 
least, appear at intervals among the upturned Lower 
Silurian strata between the Rhinns of Galloway and the 
Tweed, while a marginal section explains how the Llan- 
deilo beds, after folding over and over, are unconform- 
ably succeeded near the northern edge of the uplands by 
Caradoc basins, and on the south by rocks supposed to 
be Upper Silurian. It thus appears that on the Southern 
side of Murchison’s “ axial beds ” only a small part of 
the northern series is repeated, the place of the Moffat 
shales not being reached at the point where the Upper 
Silurian rocks begin. 

North of the Uplands a notable feature of the new map 
is the rearrangement of the Old Red and Carboniferous 
boundary-line. The identity of the bright-red, sharp, 
siliceous sandstones below the cement-stoneaeries of the 
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Lower Carboniferous group with the sandstones answering 
to the same description that rest unconformably on the 
Lower Old Red of Forfarshire is regarded as established 
notwithstanding the occurrence in their associated lime- 
stones (in Nithsdale and elsewhere) of carboniferous lime- 
stone fossils. This bold course may be taken as a protest, 
on Prof. Geikie’s part, that such questions are not to be 
settled on palzontological grounds alone. 

Along the southern edge of the Grampians the present 
map shows that the fault which for a long distance 
separates the Silurian slates from the Old Red Sandstones 
and conglomerates, runs all the way from Strathearn to 
Glen Esk (a distance of about fifty miles), within the old 
red area. Here then we have a noble exposure of the 
base of that formation abutting against its Silurian shores ; 
and we learn from its interbedded igneous rocks and 
trappean conglomerates, that even thus early, volcanic 
activity had set in on the margin of the Highlands. As 
far north as the Orkney Isles, the sub-divisions of the old 
red have been re-arranged, Prof. Geikie having himself 
observed the unconformability of the red sandstones 
(Upper Old Red) on the Caithness Flags on the west 
coast of Hoy. 

In the Silurian Highlands many of the’chief folds and 
variations of the metamorphic rocks are clearly indicated, 
and old mineralogical observations are corrected, largely 
through Prof. Geikie’s own frequent traverses. The 
Laurentian and Cambrian rocks of the north-west coasts 
and islands seem to have suffered no changes since the 
publication of the sketch-map, except slight rectifications 
of boundaries required by the larger scale. 

Much light has been thrown within the last few years 
on the mesozoic and tertiary rocks of the Moray Firth, 
Skye, Mull, and Arran, and this new information has 
been skilfully embodied in the map. Besides his own 
work in this department Prof. Geikie justly acknowledges 
his obligations to Ramsay, Judd, Bryce, and Zirkel. 

It has been found possible to indicate at least two 
phases of the Glacial epoch, that of the main extension 
of the ice-sheet, and that of the later local glaciers. Of 
the direction of the ice-flow during the former phase an 
idea may be gathered from the arrows denoting observed 
glacial striz, while the moraines of the later period are 
shown by a neat system of stippling. Both in the High- 
lands and the Southern Uplands the number of valleys 
containing glaciers seems to have been very great. Scot- 
land must have been a magnificent country for tourists in 
these pre-historic times. 

In conclusion, we need only say that geological 
students have now in their hands a portable map 
that will supply them with much valuable information, 
and with suggestions equally valuable with regard to 
problems awaiting solution. Prof. Geikie is to be con- 
gratulat€@l on the successful completion of a task for 
which he was peculiarly qualified, both by his position as 
Director of the Survey and by his thorough acquaintance 
with the minutest details of Scottish geology. R.L.J. 
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OUR BOOK SHELF 
Botanical Reminiscences in British Guiana. By Richard 
Schomburgk. (Adelaide: 1876.) 
Tue able an@ indefatigable superintendent of the Botanic 
Garden at Adelaide was appointed, many years since, by 


the Prussian Government, naturalist to the Bound 
Expedition to British Guiana entrusted by the Britis 
Government to his late brother, Sir Robert Schomburgk ; 
and in this small, but extremely interesting volume, he 
gives an account of that “ El Dorado,” as he appropriately 
terms it, of tropical botany. Dr. Schomburgk’s descrip- 
tion of the floral treasures of the district, and especially 
of the Roraima mountains, where forms of the most won- 
derful beauty unfold themselves at every step, and 
undergo the most rapid transformations with every 
change of altitude, are enough to make the mouths of 
stay-at-home botanists water. The expedition was not, 
however, without its difficulties and dangers. On the 
Roraima mountain, which rises to the height of about 
8,000 feet a few degrees north of the equator, the humidity 
of the air was so great that the artist who accompanied 
the expedition found sketching on the saturated paper 
impossible, while the powder in a loaded gun became 
changed, in a few hours, into a greasy mass. The ascent 
of the upper part of this mountain chain was a feat 
worthy of the most enterprising members of the Alpine 
Club. A perpendicular wall of sandstone rock, 500 feet in 
height, had to be scaled by the entire party by means of 
the net-work of climbing plants which covered it; the 
giving way of a single root would have involved one or 
more of the party in certain death. The account of 
this expedition dissipates the idea that food is every- 
where abundant within the tropics, even in thickly- 
wooded and well-watered countries. For days together 
the party saw no mammals or birds, and were reduced to 
the point of starvation from the absence of all esculent 
vegetables. One observation of Dr. Schomburgk’s is im- 
portant, as being at variance with our modern theorics 
regarding the purpose of the bright coloration of flowers. 
Near the summit of the mountain range, where the earth 
was carpeted with flowers of gigantic size, of the gieatest 
brilliancy of colour aud dclicacy of scent, “it appeared 
almost as if this boundlicss abundance of flowers com- 
pensated for the total absence of animal life; all was 
wrapt in deep solemnity ; not even a gorgeous humming- 
bird or a_ graceful honey-sucker was seen fluttering 
amongst the flowers.” Has this singular observation 
been confirmed by other American travellers? Dr. 
Schomburgk’s observations were not entircly confined to 
the flora of the country. While stopping at a Warrau 
settlement on the Barima river, he records the curious 
fact of a young woman nursing at one breast a child and 
at the other a young monkey ; and states furthermore, 
that he has seen, “ with the exception of the carnivorous, 
all kinds of animals suckled and reared by Indian 
women.” While ascending the Roraima mountains his 
attention was arrested by rows of Indian hieroglyphic 
writing on the sandstone rock, roughly representing, for 
the most part, the human form, kaimans, and snakes, 
There is one defect in this intcresting volume, which 
should have been rectified before going to press. Either 
from want of exact knowledge of the language on the 
part of the author, or from the deficiencies of a colonial 
printing-office, many of the sentences are so inaccurately 
worded as to be barely intelligible. . W. B. 
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LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice ¢s taken of anonymous communications.) 


On the word “ Force” 


IN the Zimes’ report (Sept. 9, 1876) of Prof. Tait's lecture at 
Glasgow on Force, it is stated that ‘‘ the lecturer showed ho 
the incorrect physical ideas of Leibnitz, and some of his fol- 
lowers, had introduced the terms vis viva, vis mortua, and ois 
acceleratriz,” and that these terms were found also in English 
works. We may add that, until quite lately, Cambridge treatises 
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echani 5s used the expressions ‘‘ accelerating force” 

oo sara gh ” (to the great confusion of learners), with 
the noteworthy exception of Sandeman’s “‘ Motion of a Particle,” 
where ‘effect? was used for ‘‘force,” So troublesome and 
misleading was this terminology found for students that one 
well-known Cambridge writer in a little work on Dynamics, 
introduced it in a way which reminds one of the trembling and 
caution with which Sidney Smith brought the word ‘‘ meta- 
physics” before his audience at the Royal Institution. But these 
authors could claim the venerable authority of Newton for those 
terms; and if they had taken care to introduce them in the 
exact way in which he does, no difficulty would have ensued. 
Unfortunately, until Mr. P.T. Main edited Newton’s ‘‘Sec- 
tions,” our e ‘itions of that work began with Lemma I., and 
ignored his ‘‘ Definitions” and ‘‘ Laws of Motion.” In the 
“ Definitions” Sir I. Newton tells us that the term “ accele- 
rative force’ is used as an abbreviation for ‘‘the accelerative 

uantity of a force,” or the velocity generated by it in a given 
time ; and the term ‘‘ moving” or ‘‘ motive force ” as an abbre- 
viation for ‘“‘the motive quantity of a force,” or the momentum 

enerated by it in agiven time; and if these expressions had always 
Been explained in this way, z.¢. as signifying what may be called 
the velocity-effect and the momentum-effect of a force, there would 
have been no room for misconception and no need of cautionin 
the learner against the notion that there were ‘wo different hinds 
of force. Perhaps with regard to Leibnitz it may be questioned 
whether his physical ideas were so incorrect, and whether he 
may not have used the terms teferred to in the same way that 
Newton did, viz., as abbreviations, and so as to embody the notions 
of the different effects of a power or influence on the motion of a 
body, viz., its work-cffect, its momentum-effect, its velocity- 
effect, &c. It must, however, be allowed that the term ‘“ con- 
servation of force”’ (originally it seems due to [Telmholtz) is ver 
misleading, fora meaning of ‘‘force” is therein required whic 
is not included in the original dynamical ideas; and the 
notion intended to be conveyed could only be given by a new 
term, ‘‘ energy,” or work-power, with its attributives actual and 
potential. But, after all, the whole controversy on the word 
** force” is as to the method of measuring a pressure or tension ; 
if we regard the ¢se of the action, the effect is represented by 
the momentum; and if the sface through which exertion is 
made, the effect is represented by the work.! Either of these 
would then measure ‘‘ force,” and there would be no inaccuracy 
if careful explanation were given as to the method used and the 
sense of words. W. P.O. 

Arnesby, Kugby 


P.S.—In Prof. Tait’s view of ‘‘force” is there not a con- 
fusion between dcing a mere rate and cing measured by a rate? 


[Our correspondent refers merely to the short abstract given 
by the Z¥zes of Prof. Tait’s Lecture. Some of his remarks will 


eT inapplicable to the fuller report in our own pages. 
—Ep, 





Mr, Wallace and his Reviewer 


In NATURE, vol. xiv. pp. 188, 189, in a review of Mr. Wallace's 
recent work on ‘* The Geographical Distribution of Animals,” 
occurs the following paragraph : ‘Mr. Wallace admits the validity 
of a sels acer of Gill as a genus of Tapirs, and adopts Dr. 
Gray’s multitudinous division of the well-defined and eminently 
natural group of the Enred Seals (O/aria). Many naturalists 
would hesitate before following Mr. Gill or Dr. Gray as authori- 
a _ these (or perhaps we may add many other) subjects.” 
ic reely admit the truth of the proposition that there are 
there gees on which I am not authority, if ] am on any; 
I will n gn I presume, who are authority on all things. 
- ‘ a ibis contest the allegation as to wrong-doings in 
“i isha to he Generic differentiation of Baird’s tapir ; I beg, 
wrong- doing, owed to excuse myself by “authority” for such 


a qulucstion is distinguished from all others (I have 
skulls), and espect wens of ev nown species, and about 100 
; P ne, from the typical American tapirs by the 

see = nap hena bones, pied gi pea ot te 
na : » Into lowell, and their extension 
aN the eee 1 sai portions, which tightly embrace the meseth- 

Omsifcation of the latter in the adult 3 with 
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bral cavity, &c. The genus has been accepted by Prof. Verrill, 
Dr. von. Frantzius, Dr. Murie (see his article in Journ. of Anat. 
and Phys. vol. vi.. pp. 131-169), as well as Dr. Gray, and every 
trained mammalogist and anatomist to whom I have shown the 
skulls (eg. the late Prof. Agassiz, Prof. Baird, Prof. Cope, E. 
Coues, Dr. H. Allen, Mr. J. A. Allen) have concurred with me 
that the type is entitled to generic distinction. 

As to the eared seals, the critic is wrong as toa matter of fact. 
Mr. Wallace has set followed Dr. Gray in his arrangement 
of the constituents of that family, but, as he expressly states, has 
followed Mr. J. A. Allen’s elaborate monograph of the Ofariids 
of Western America. Two more different arrangements of the 
same group could scarcely be. For the generic features of the 
arrangement adopted, I am quite willing to assume the responsi- 
bility which Mr. Allen has devolved upon me,! notwithstanding 
the critic’s emphatic condemnation. Beside Dr. Gray and 
myself, F. Cuvier and many of the other older naturalists, as 
well as Allen, Scammony Elliott, &c., have recognised generic 
differences between the Otartids. 

But over and above all these I can plead in extenuation of my 
wrong-doing the example of a very eminent and accomplished 
naturalist, Mr. P. L. Sclater ; I feel assured that I am not mis- 
taken in supposing he will be regarded as the hest possible 
authority on such subjects. That zoologist has differentiated the 
deer into genera distinguished solely by the palmation or non- 
palmation of the horns and many genera of birds on equally 
slight ground which your limits forbid me to mention. I think 
no rational naturalist familiar with the details of structure of the 
deer and tapirs and the variations of horns in the former, will 
contend that the differences between the tapirs is of less syste- 
matic importance than those used to differentiate Cervus and 
Dama. Hence I think I have the best precedents for my action, 
and if I am subject to censure, the eminent Englishman whom I 
have cited is still more so. 

But far be it from me to deny that my critic is not at all correct 
in his statement (shortly preceding the passage first quoted) that 
‘it would be easy to point out many passages in which Mr. 
Wallace has not, in our opinion, made the most judicious choice 
of authorities.” One passage (Of. cét, vol. ii. p. 120) I beg to 
reproduce in corroboration, but, in justice to Mr. Wallace, I 
must add that although there are many other errors, the passage 
thus quoted is an exceptional one in a valuable work. 

‘* hresh-water Fishes.*—The Nearctic region possesses no less 
than (1) five peculiar family types, and (2) twenty-four peculiar 
genera of this class. The families are 4phredoderide, consisting 
of a single species found in the (3) Eastern States; Percopsida, 
founded on a species (4) peculiar to Lake Superior ; Hetropygti, 
containing (5) two genera peculiar to the Eastern States; Ayo- 
dontide and Amide, each consisting of a single species. The 
genera are as follows: (6) Paralabrax, found in California ; 
(7) Huro, peculiar to Lake Huron; (8) Pidcoma, Bolcosoma, 
(9) Brytus and (10) Pomotis in the Eastern States—all belonging 
to the Perch family. (11) //ypodilus and Noturus, belonging to 
the Siluridc. (12) Thaleichthys, one of the Salmonide peculiar 
to the Columbia River. (13) Afoxostoma, (14) Fimephales, (15) 
Hyborhynchus, (16) Rhinichthys, in the Eastern States ; (17) 
Eviymba, (18) Exoglossum, (19) Leucosomus, and (20) Car- 
piodes, more widely distributed ; Cocklaguathus, in Texas; 
(21) Mylaphorodon and Orthodon, in California; Jfeda, in the 
River Gila ; and Acrochilus, in the Columbia River—all belong- 
ing to the Cyfrimide. Scaphtrhynchus, found only in the Mis- 
sissippi and its tributaries, belongs to the sturgeon family (4c- 
cipenserida).” 

Whatever may be the * authority” foliowed, the following 
are the facts almost all familiar ta every American ichthyologist, 

and matters of record respecting the forms enumerated. 
vy Five a ea | coe eae one place (just quoted), 
and six in others (of, cit, ii., pp. 115, 143); but 
the sixth (Zepiddosteride) is not Sacalint = (2) Twenty-four 
genera are said to be peculiar, but twenty-sine are enumerated, 
as is indeed eee in the next paragraph of the work. 
(3) The family Aphredoderide is represented by two species 
found in the Western and Southern as well as Eastern States ; 
(4) The fta hoe far from being confined to Lake Superior, 
are found at least as far as Lake Champlain to the east, the 


t ** These [genera reco 


ised by Gill} appear to be natural groups of trite 
rank, and proper examination of 


restricted ; and, after a careful 


subject, and specimens of four of these five types, they a to me to 
ipehude, git the nacuras genera of the family.”—~Allen, ‘ On thD Eared Seals 
arttda),”’ p. 38. 


® The punctuation of the original is reproduced. 
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Potomac River to the south, the Ohio River in the west, and 
many other places ; (5) The Heferopygit have three genera (as 
understood by Putnam, the only naturalist who has thoroughly 
studied them) confined to the western and southern states ; 
(6) The genus Para/ebrax is an entirely marine one, very closely 
related to Serranus (cabrilla, scriba, &c.), and is represented 
extensively on the western coast of America, as well as elsewhere 
in the Pacific Ocean ; (7) Hero nigricans (the only species) is a 
mere synonym of Grystes or Aficropterus nigricans, which extends 
to Florida in the south-east, and Mexico toward the south-west ; 
(8) Pilcoma is a later name for fercina; (9) Bryttus and 
(10) Pomots are not ercide according to most American 
authors, nor according to Dr. Gunther’s recently promulgated 
views (the vertebra being only 4 10 + C14), and belong to a quite 
peculiar family ; (11) Aypodelus is a misnomer for Hopladelus ; 
(12) Zhalechthys is as much a marine genus as Osmerus (Smelts) ; 
there is no such restriction at all as indicated by the remarks on 
the distribution of (13) Moxostoma, (14) Pimephales, (15) Hybo- 
rhynchus, and (16) RAtnichthys on the one hand, and (17) £ri- 
cymba, (18) Exeglossum, (19) Leucosomus, (= Semotilus), and 
(20) Carpiodes on the other ; and the categories might indeed, as 
to most causes, be almost reversed ; (21) Mylaphorodon is a 
misnomer for AZjlopharodon. ‘The number of genera enumerated 
as peculiar might, too, be very safely more than doubled, and by 
reference to Giinther’s work and subsequent corrections, Cen- 
trarchus, Plyonotus (= Triglopsis), and Hysterocarpus could 
have been added. All these errors might have been prevented 
if Mr. Wallace had been familiar with ichthyology and its lite- 
rature, The paragraph cited also quite conceals the remarkable 
distribution into secondary faunas of the American genera, and 
is calculated to entirely mislead respecting the contrasts between 
North America and the Old World. His use of the term 
** Eastern States” (instead of ‘‘ Eastern Province,” as Baird calls 
the division meant) is confusing, inasmuch as it is a geographical 
designation for a particular group of states. 
Smithsonian Institution, Washington, 
September 21 


: The Self-Fertilisation of Plants 


UNDER this title there is an article in NATURE, vol. xiv. 
p- 475, mentioning some observations on flowers, and concluding 

us :—-‘‘ In view of these examples... . it can hardly be that 
colour, fragrance and honeyed secretions in flowers have been 
developed solely to secure cross-fertilisation.”’ In reply to this 
article it may be worth showing that of the examples relied upon 
the first and last are most probably incorrectly observed and 
erioneously interpreted, whilst the others are of no consequence 
at all, so far as the good effects of cross-fertilisation are con- 
cerned. 

First, the flowers of Prowallza elata have been most accurately 
described by F. Delpino (*f Ulteriori osservazioni sulla dicogamia 
nel regno vegetale,’ Parte I. p. 140-143), and this excellent 
observer has fully convinced himself that it is cross-fertilised 
whenever it is visited by Lepidoptera or Bombylius. 

Claytonia virginica and Ranunculus bulbosus simply confirm the 
well-known fact that many flowers have recourse to self-fertili- 
sation when not visited by insects (see H. Miiller’s “ Befruch- 
tung,” p. 443-448, NATURE, vol. viii. p. 433, vol. ix. pp. 44, 
64, vol. x, p. 122). ao ee 

As to the last example, Ranunculus abortivus, it is inadmissible 
to conclude from the fact that one has not observed visitors on 
a plant, that this plant is wholly neglected by insects. 

With regard to the article as a whole, it seems to me some- 
what rash to call in question a comprehensive and well-founded 
theory on the basis of a few superficial observations. 

Lippstad, October 20 HERMANN MULLER 
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qr he Proposed Zoological Stations at Kiel and 
Heligoland 


In NAaTuRE, vol. xiv. p. 535, there appears amongst the 
occasional Notes, a short report of a prop of the Association 
of German Naturalists to found two new Zoological Stations at 
Kiel and Heligoland. The establishment of such stations could 
not fail to be of immense service to biology, but it is much to be 
regretted that the Association is inclined to put aside the claims 
of the present Zoological Station at Naples in favour of these 
two new institutions. To act in this way would be both unwise 
and ungengrous : unwise, because a station on the shores of the 
Mediterrafiean can obtain a great variety of forms which are not 
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to be found in the North Sea and the Baltic: an 

because the Naples Station has been the means of pie peat 
the value and feasibility of such institutions, and without it the 
present proposals would never have originated.’ It is indeed 
surprising to see a body of German naturalists refusing their 
Support to an institution like that at Naples, which has already 
rendered such signal services to biology, in which so many of 
themselves have made important discoveries, and which is, more- 
over, founded almost on the site of the classical investigations of 
Kolliker, Gegenbaur, and Heckel. 

_ It is to be hoped that the Commission appointed by the Asso- 
ciation to draw up a memorandum will see their way to urging 
the claims of the existing Zoological Station at Naples without 
thereby interfering with the prospects of the similar institutions 
which it is proposed to found. I. M. BALFouR 

Trinity College, Cambridge 








The Flame of Chloride of Sodium in a Common Coal 
Fire 


Mr. HARDMAN, in Nature, vol, xiv. p. 506, gives an 
account of a number of experiments which he considers to bear 
out the old theory that the blue flame produced by throwing 
common salt on a coal fire is due to carbonic oxide. His letter 
induces me to give an account of a series of experiments which 
I made last winter, in company with Mr. R. A. Lundie, and 
which led me to an exactly opposite conclusion. Our experi- 
ments were all made with the hclp of a spectroscope, no depen- 
dence being put on observations made with the naked eye :— 

1. We examined, with the spectroscope (which was a small 
direct-vision one), a very @istinct blue flame of CO, burning in 
a coal fire ; this, as far as we could see, gave no bright lines. A 
little common salt was then put on the fire, when at once a very 
marked spectrum appeared, the most characteristic part of which 
was a pair of bright lines in the blue, and another pair in the 
violet beyond the spectrum of the glowing coals, against which 
the flame was generally seen. This flame was very persistent, 
and frequently long after the m=z had ceased to be distinguish- 
able, the spectrum was still quite marked. 

z. Wedid not succeed in getting the spectrum with other 
salts of soda, such as carbonate, phosphate, and borate ; nor yet 
with microcosmic salt, while on the other hand, with other 
chlorides and chlorates, such as KC], KC1O,, and NEI,Cl almost 
exactly the same spectrum was obtained, and with bromide of 
potassium a very similar, if not an identical, spectrum was also 
obtained. 

3. We were able, but with more difficulty, to get the charac. 
teristic spectrum, when a blow-pipe flame was made to play 
down on chloride of soda, or ammonia, lying on an iron plate ; 
and in this case it was observed that the blue flame seemed to be 
produced only when the flame which had passed over the sult 
came to a colder part of the plate where there was more salt, 

Want of time has prevented me from continuing my experi- 
ments, and I do not venture to suggest any theory to account 
forthe phenomenon. It is possible that part of the blue blaze is 
due to carbonic oxide, but I am eae: that this is nota com- 
plete explanation. Neither do I think that Mr. Muller’s expla- 
nation (NATURE, vol, xii. p. 448) is sufficient, though a number 
of our earliest experiments, in which a brass plate took the place 
of the iron plate (in experiment 3), certainly favour this explana- 
tion to a certain extent. ‘The flame thus produced gave the 
characteristic spectrum very brightly, but at the same time new 
lines (copper) appeared in the green. I would add that I hav 
as yet been unable to get satisfactory measurements of the posi- 
tions of the lines, the spectroscope I used for most of my ob« 
servations having no micrometer nor scale. 

C. MICHI£ SMITH 

Keig, Aberdeenshire, October 13 
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OUR ASTRONOMICAL COLUMN 


THE INTRA-MERCURIAL PLANET QUESTION.—M, 
Leverrier has made a further communication to the Paris 
Academy on this subject. With the view to testing the 
sufficiency of the method employed, to afford a guide for 
prediction of future transits of such a body over the sun’s 
disk, admitting that the observations in which appre- 
ciable motion is recorded really refer to an intra-Mer-, 
curial planet, he applies it in the case of Mercury. Tran- 
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‘+e of Mercury were observed by La Concha at Monte 
video, November 5, 1789; by Keiser at Amsterdam, 
November 9, 1802; by Fisher at Lisbon, May 5, 1832 ; 
and by Houzeau at Brussels, May 8, 1845. Taking for 
the heliocentric longitudes of the body observ.d, the 
tabular longitudes of the earth at the epochs of the obser- 
vations, the following formula for the heliocentric longi- 
tude (v) at any time, 1s obtaincd— 


y = 56°04 + 4°'092307 7 — 7°°66 sin »y — 9°18 cos », 


where / is the number of days from November 5, 1789. 

Then admitting the place of the node of the orbit to be 
in 40°, a transit is indicated by the formula for November 
9, 1848, which actually took place. _ 

The problem under discussion, as it refers to a possible 
intra-Mercurial planet, is susceptible of many solutions, 
which it becomes neccessary to determine. They are 
comprised in the formula 


y = 139094 4 214°18 & 4+ (10°'g01252 — 1°°972472 4) 7 
- (—5°'3 + §°°5 2) cos », 
/ in this case being reckoned in days from 1750°0, and & 
being an indeterminate, which may reccive values either 
positive or negative, but necessarily whole numbers. 

If & = o, the solution, very precisc, is the one already 
given wherc the duration of a revolution is 33'02 days, and 
the semi-axis 0°20]. 

If £ = — 1,the solution is as exact as the preceding one. 
The revolution is 27°96 days, and the semi-axis major 
0°1 80, 

If & == — 2, the solution is less exact; the revolution 
becomes 24'25 days less thau the period of the sun’s 
rotation. 

If # =. 1,a solution of the same degree of precision 
with the last is obtained, with a rcvolution of 40 32 days. 

And if we put 4 = 2, when the revolution would be 
§1'75 days, large errors will remain. 

In all these hypotheses the calculated epochs of transit 
in 1859 (Lesca:bault) and 1862 (Lummis) are very nearly 
the same. Under these conditions M. Leverricr as- 
sumes that we may venture on the calculation of the 
times of future conjunctions, which occur in the vicinity 
of the nodes, situated in 192°9 and 12°9, the first point 
being the ascending node, and with the orbit correspond- 
ing to & = o, he determines the times of conjunction in 
the intervals 1853-1863. 1869-1877. and 1885-1892, The 
tables show that the epochs of transits will be regulated 
by a period of about seventecn ycars, in the middle of 
which the transits will occur, but after which none would 
be seen for many years, Lescarbault and Lummis it 
appears observed at the end of onc scries of transits, 
which explains why in searching after them in the same 
region of the sky observers have not seen anything, and 
seven or eight ycars might clapse without more success. 
M. Leverrier then examines the possibility of a transit of 
the hypothetical planet in the spring of 1877. The con- 
junction with the sun would occur on March 22 at a dis- 
tance of 10"9 from the node, and if this distance be 
considered certain, as well as the assumcd inclination of 
he pee would not be a transit, but in view of very pro- 
porible oens of these numbers, a transit may be 
aponthe rae he then urges obscrvers to a close watch 
that there a oe on the 22nd of March next, seeing 
before 1885 he : be no other transit at the spring node 
tions at th. Nd a similar examination of the conjunc- 
shows thar for posite node (September and October) 
favourable con ditg present they do not occur under more 
dale place on Ge ra The conjunction in 1876 would 
altogether im a vines 21, when a transit, though not 

Possible, is very doubtful. For a transit at 


this n it i ra 
to fe ela eae » under the assumed conditions as 
the orbit, to wait until about 1887. 


For the present, th 
° en t . 
than a direct search o 7 here remains no other resource 


the sun’s disk, and M. Leverrier 
remarks that Dr, Janssen ne désespére pas d’y par- 
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venir, Nae aux perfectionnements de optique céleste, 
auxquels il a si puissamment contribué.” The remaining 
part of the communication to the Academy is occupied 
with ephemerides of differences of right ascension and 
declination of planet and sun for the last half of October. 

Mr. De la Rue has instituted a very close examination 
of the Kew heliographs, with some intcresting results. 


THE VARIABLE STARS S CANCRI AND U GEMINORUM. 
—The following are times of visible geocentric minima 
of S Cancri, calculated from the elements of Prof. 





Schinfeld’s latest catalogue, where the period is 
od. 1th. 37°75m.:— 

d. h. m d. h. m. 
1876, Oct. 30 15 9 1877, Jan. 14 12 3 
Nov. 18 14 22 Feb. 2 11 18 
Dec. 7 13 35 7 2% 10 35 
55 26 12 48 March 12 9 52 
» 31 9 9 


While the irregularity of intervals between the observed 
maxima of U Geminorum of late years appears to forbid 
the hope of making a reliable prediction of thesc epochs 
at present, it may assist observation of the right object 
if it is noted that the variable precedes the principal 
component of 2 1158, 1m, 26°5s., and is north of it 7’ 31”. 
The writer is infotrned by M. Otto Struve that this star 
does not quite disappear in the Pulkowa refractor, but 
with instruments of more ordinary dimensions it is in- 
visible during the greater part of the period of 94 days. 
There is a star 12°13m, very near its position. 





ad 


BIOLOGICAL NOTES 


CrEPHALISATION.—Such is the name given by Prof. Dana 
to what he terms a fundamental principle in the develop- 
ment of the systcm of animal life. Its meaning can be 
best explained by the employment of the instances used 
by its author. The lobster and the crab are closely allied 
decapod crustaceans. In the lobster the tail is large, the 
cephalo-thorax elongate, and the antennz of considerable 
size. Inthe crab the tail is minute, packed under the 
cephalo-thorax, which is shoit, as are the antennz ; and 
from this we anay infer that passing upwards from the 
Macrural to the Brachyural forms there is an abbrevia- 
tion and a compactiny of structure before and behind the 
head. ‘In the whale the tail is the propelling organ and 
is of enormous power and magnitude, and the brain is 
very small and is situated far from the head extremity in 
a great mass of flesh and bone furnished with poor organs 
of sense.” The principle is therefore that in low types 
“there is, usually, large size and strength behind, an 
elongation of the whole structure, and a low degree of 
compactness in the parts before and behind ; 1n the high, 
there 1s a relatively shorter and more compacted struc- 
ture, a more forward distribution of the muscular forces 
or arrangements, and a beiter head.” The analogy is 
ingenious, but we can see nothing of value in the argument 
more than a repetition of the well-known principle that 
height in the scale of creation and amount of cerebral 
development are correlated phenomena. Are we to place 
the koala, which, by the way, is wonderfully like some of 
the much higher Lemurs in its proportions, at the top of 
the Marsupial phyllum and the kangaroos at the bottem, 
because the former wants the tail and has a blunt, nose, 
whilst the latter have an enormous caudal appendage and 
a slender snout? Is the sun-fish so much higher than the 
eel, and the ostrich than the lyre bird? We fear that 
cephalisation is not a true law of nature. 


RHINOCEROSES,— Anyone visiting the Zoological Gar- 
dens in Regent’s Park at the present time can obtain ocular 
proof of the existence of two species of single-horned rhino- 
ceros, differing in size, texture of integument, and skin- 
folding. On a former occasion (NATURE, vol. ix. p. 466) we 
were able to demonstrate to our readers the distinguishing 
points in the last-mentioned of these featurcs, and in the 
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present instance we desire to draw their attention to an 
important paper by Prof. Flower, F.R.S. (Proc. Zoolog. 
Soc. 1876, p. 443), just published, on the differences be- 
tween the skulls of the same two species. There are 
thirty skulls of single-horned rhinoceroses in the two 
great metropolitan zoological museums, and from a com- 
parison of these Mr. Flower has been able to draw 
several important conclusions. One of these is that in the 
Indian Rhinoceros (A. unzcornis) the posterior termina- 
tion of the bony nostrils (the mesopterygoid fossa) is con- 
siderably narrower than in the Javan species (#. son- 
daicus), at the same time that the vomer terminates 
behind by becoming lost, through fusion, in the pterygoid 
processes, instead of ending free, lamelliform, and pointed. 
In the Indian rhinoceros, also, the upper grinding teeth 
have a pattern which is easily distinguishable from that 
of the Javan animal, a peculiar little circular “accessory 
valley” being developed in the first and second molars of 
the former, not found in the latter. In the same paper 
Mr. Flower also brings forward an interesting difference 
between the skulls of the single and double-horned 
rhinoceroses, the external auditory meatus being embraced 
below by the fusion of the post-glenoid and post-temporal 
processes of the squamosal portion of the temporal bone 
in the one group, whilst in the other these two processes 
remain separate, as in the horse and tapir. The African 
species agree with the two-horned Asiatic in this respect, 
so that the character separates the unicorn froin the 
bicorn Rhinoceroses. 


PASSERINE BIRDS.—Within a few pages of the paper 
above referred to is one by Mr. A. H. Garrod upon some 
of the peculiarities in the anatomy of Passerine Birds. The 
nature of the voice-organ is the point laid most stress 
upon. For a long time it has been known that there isa 
small section of the Passerine birds which has no mus- 
cular organ of voice that may be employed for singing. 
These a// were supposed to inhabit America, although 
from the conformation of their wings, wherein they alone 
resemble the aberrant genera just mentioned, Herr 
Cabanis, of Berlin, as long ago as 1846, predicted that 
the Old World Ant Thrushes (/:¢tid@), lacked the voice 
organ. Mr. Garrod, from a dissection of several speci- 
mens of two species of Pit/a, demonstrates that Cabanis 
was quite correct in his surmise, and that the voice-organ 
is absent in them. He also describes the same organ in 
the Lyre Bird of Australia (Menura superba), and in its 
diminutive and interesting ally Africhia rufescens. The 
paper ends with an outline plan of the classification which 
introduces more than one novel feature. 





BAROMETRIC VARIATIONS 


[* the “ Notes,” NATURE, vol. xiv. p. 464, I see refcrence 

is made to my results on this subject, and it is 
suggested that General Myer’s International observations 
will be of the greatest value in connection with the ques- 
tion whether there may not be some other attractive force 
than gravitation connected with these variations. 

I had come to the conclusion nearly twenty years ago 
(see British Association Transactions for 1859) that the 
mean pressure of the atmosphere for the whole globe was 
probably less for July than for January. This conclusion 
was derived from observations made at a great number 
of stations in both hemispheres during these months in 
the same year (1844). A considerablc part of the earth’s 
surface was not covered by these stations. About a year 
ago I received from Gen. Myer a copy of the /}dletin 
of International Observations made on February 7, 
1875, at 7h. 35m. A.M., Washington Mean Time, and I was 
glad to see in such observations the means of making 
more complete comparisons of the mean _ barometric 
pressure for given instants ondifferent days. It was only 
a few months later that I found I could obtain a sight of 
other Dud/gins at the Meteorological Office. I had time, 


however, to compare only two Bulletins, that sent me by 
Gen. Myer for February 7, and another for the 27th of 
the same month (1875) which seemed to show a lower 
ate generally than the first. Other investigations 
ave prevented me from seeking for a larger series of 
Bulletins to carry out the comparisons ; but it seems to 
me that the comparison then made is sufficiently inter- 
esting to merit notice. 
_ The mean barometric pressure at 7h. 35m. A.M., Wash- 
ington M.T., was found for each of the countries in the 
Bulletin, on each of the two days mentioned ; the differ- 
ences of these mean pressures were then taken; they 
are given, with the numbers of stations from which the 
results are obtained, in the following table :— 
Difference of 


Country. panies ot Pressures. 
: in. 

Russian Empire 23 oer vee 6 O'NF"D 
Denmark... 0. 1 eee Bote tee FORT 
Greenland, Iceland, and Farue ... 3... ... — 0°48 
DIOPWAY © ose Wass wa. Ges Gas. as oS eee ak 0°33 
Austria 12 + 0°06 
Turkey Ge we Aer. ae. Wee cS + 0°19 
Mediterranean, Gibraltar, Corsica... 3 + 015 
Germany ...0 00.00... ase ee 2 + 0°30 
Switzerland 2... ow. oe ae + 0°68 
Mealy ce: psec. sie. ats. -aee, rue ed “18 + 0°32 
Algeria’: Gan nee. Goi Ses ag Re OD + 0°27 
Netherlands... 0.0... 0. ee + 0 §2 
Belgium ... 0.0 0... ee eT + 0°55 
France Si. DER. cages. aes eae. JE + 0°54 
SYPAMMcser : Hse Wie. ds Ta Sed Gee pk + 0°27 
POMUGAL 55)- oot issue 10. See: Spee oT + 0°26 
Great Britain and Ireland 4 + 0°32 
Canada. nd, sn 18 + 0°53 
United States ... wie ear sage GO + 0°37 
West Indies... 0, aT + 0°09 
Céylon. iy... a ds aa ae See 8 + 021 
Cape of Good Hope and Natal ... 2 0°00 


It will be seen that, with the exception of the small 
area about Iceland, all the differences are positive ; 
or the barometer stood higher on February 7, 1875, at 
7h 35m. A.M. W. M.T., than on the 27th at the same 
hour. I have no doubt that when the investigation is 
made with the care it merits, much more marked re- 
sults will be obtained. All these series, however, with 
the exception of the last two stations, are in the northern 
hemisphere ; it is then of course possible that the atmo- 
sphere was playing at “hide and seek” with us, and had 
moved away to places for which no observations are at 
present forthcoming, There may also have been some 
difference in the amount of vapour in the air on these 
two days; this I have not attempted to calculate, but for 
two days in February, in the northern hemisphere, it will 
probably be very small.! 

In the first investigation already referred to, I had 
calculated the mean tension of vapour in the lowest 
stratum of the atmosphere for cach station; this, it is 
now agrced, does not indicate the pressure of vapour on 
the barometcr, but the result was that the vapour tension 
was greatest in July, when the mean barometric pressure 
was least. A reason for the increased mean vapour ten- 
sion for the whole globe in July will be found in Dove’s 
result that the mean temperature of the whole atmosphere 
is greatest in that month. I shall probably take the 
liberty of returning to this subject. 

JOHN ALLAN BROUN 


1 I see from the Bulletin in my possession (that for February 7) that the 
thermometer was, on the average, below ero (centigrade) in Europe, and 
frum 10° to 30° below zero in America; the higher pressure on the 7th 
could scarcely then be due to the vapour in the air. For any considerable 
exuctness in such comparisons, series of observations like those of Gencral 
Myer should contain the ofserved pressures tor each station (or the correc- 
tion to the sea level) as well as the calculated , ea-level pressures ; since if, at 
any high level station, the observed pressures are c-ractly the same on two 
days one of which has a higher temperature than the other, the calculated 
pceniren for the sea-level will differ, that for the lower tempezature being 

, pe The greatest mean error due to this cause in the present instance 
will not, in all probability, exceed -}-o'or inch. 
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IPLES OF TIME-MEASURING APPA- 
PRINC. S TTOS * 


III. 
Clock Escapemenis. 


N escapement in general is to be considered a good 
A one just in proportion as it prevents variations of 
friction in the clock-train from reaching the pendulum. 





3 LS 
B[ SOU) 


a 


vam 
Fic. 14, 


The first form of escapement with which the pendulum 
was used is that early form mentioned in our description 
of the clock from Dover Castle ; but this was speedily 
abandoned on account of the unduly large arc through 


win 
KY) 
SIS 


dulum had to swing in order to liberate the 


teeth 
that howe in ecaPe-wheel, The form next employed is 


Piece — : 14. The principle is nearly the same, 
Kensington. Continued rats * Garduer, at the Loan Collection, South 
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except that the pendulum need only swing 2° or 3° in 
order that the teeth may pass. 

SW is the escape-wheel, The tooth T is now being 
held by the right-hand pallet, P; in point of fact, as the 
pendulum is swinging to the left, the pallet is actually 
recoiling or driving it back a little. By-and-by the 
pendulum will return, lift the pallet, and allow the 
tooth to escape, when the same action will take place 
upon the opposite pallet. You can readily see what 
the effect would be, supposing a little more force to be 
occasionally transmitted by the clock-train ; it is obvious 
that the pendulum would be beaten backwards and for- 
wards by the action of the pallets, and the time of the 
clock would be greatly accelerated. The reverse action 
would take place supposing a little less force to be trans- 
mitted. This escapement is called the recoil escapement. 

We now come to the dead escapement (see Fig. 15), 
invented by the same Graham who discovered the mer- 
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curial pendulum. The escapement is so called because, 
during the greater part of the swing of the pendulum, the 
seconds hand lies motionless or dead, upon the division 
of the clock dial. 

That tooth T of the escape-wheel has just got clear of 
the left-hand pallet, and v has fallen upon the face C D of 
the right hand. Wa and CD are portions of circles 
described from vy, the axis of motion of the pallets, and 
you see they have therefore no tendency to drive back or 
recoil the escape-wheel. 

In order to understand its advantage, I must ask you 
to follow very carefully what I am now going to say. As 
I told you when we were discussing barometric compen- 
sation, any force acting upon the pendulum in the same 
direction as gravity, will cause it to swing faster, and any 
force against gravity to swing slower. The force of the 
clock train, when it gives impulse to the pendulum, may 
act either with or against gravity; that is ‘ say, it may 
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be given when the pendulum is /al/ing or rising. In the 
first case any variation in the friction of the clock-train 
tending to increase the impulse will make the clock gain, 
in the second, to make the clock lose. But why could we 
not so arrange an escapement that the impulse should be 
given, half when the pendulum is falling, and half when 
it is rising ? and then any variation in the force of the im- 
pulse will simultaneously cause the clock to gain and lose, 
and so correct itself. 

This is what can early be done in ‘the dead escape- 
ment, but not exactly, because the condition of so doing 
is that each tooth of the escape-wheel, shall drop exactly 
upon the corners C and A, dividing the dead faces CD, W A, 
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from the impulse faces CE, AB, and you are bound to 
allow a little margin for safety. But just in so far as this 
conditio& is fulfilled, so the escapement is a good one. 


Gravity Escapements. 


To understand the principlef of these you cannot do 
better than refer to Fig. 16, which shows the original form 
invented by Mudge. ‘The tooth of the escape-wheel T, by 
operating upon the slant S, has lifted the p eg its 

resent position, and the tooth is now being held by the 
hook at the end of the pallet. Tne pendulum, which is de- 
tached from the pallets, is advancing towards the arm Y, A; 
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et, and will by-and-by lift it, freeing 
other tooth of the wheel will then 
allet S. y,, and lift 


connected with this 
the escape-wheel : the 
operate upon the slant s,, of the other 
that until it is in turn detained by the hook at its extre- 
mity. Meanwhile the pendulum carries the first pallet 
to the extremity of its swing, and then returns with it; 
but as there is now no tooth in the way to receive it, the 
pallet sy, will drop, until 1t occupies a corresponding posi- 
tion to that in which the pallet S. y, is at present situated. 
Thus you see the pallet falls upon the pendulum a 

ater distance than the pendulum lifted it, and this 
fference—the weight of the pallet multiplied into this 
Space—forms the impulse. This impulse, of course, is 
constant, and any variation in the force of the clock-train 
will only cause either pallet to be lifted with greater or 
less rapidity. 

_ This escapement used to “trip,” that is to say, that occa- 
sionally the pallets were lifted with so much rapidity, as 
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to be thrown completely away, and then the hooks at the 
extremities of the slants failed to catch the escape-wheel 
teeth, and the wheel ran on (apparently making the clock 

ain). 
° is escapement was improved by the late Mr. Bloxam,! 
who put cogs near the axis of the wheel to do the lifting, 
which was thus effected more slowly (see Fig. 17). 

That collection of arms, A A A, and the cog-wheel, w, to 
which they are fastened form the escape-wheel. The 
pendulum, P P, is now passing through the vertical position 
or zero, and the pallet P,P, has fallen as low as it can, 
and is resting upon the banking pin B,, But the other 
pallet, P, P,, has been lifted, and is now being held by the 
cog T,, the cog can lift it no further because one of the 
arms, AAA, is caught by the locking stud L, (which is 
situated upon the opposite side of the pallet), By-and-by, 
however, the pendulum will reach the pallet, push it away, 


‘Mr Bloxam discovered that the pendulum should quit and take up each 

OS *  4----4-—9 upon its are of vibration e reader who wishes 
UE LUFLHGE AaVeaumervee ~ARNOL do better than consult Mr Bloxam's elabo- 
rate paper, Memoirs R.A.S, vol xxi p. 103 ; and another, vul. xxvii. 
p. 6x. 
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‘berate the wheel ; the cog 7; will then immediately 
Sete apen the hook A, and lift the other pallet. Mean- 
while the pendulum swings away to the right, carrying 
the pallet P, Pz, and returns with it, but as there is now no 
cog P, to receive it, it falls to the lower position corre- 
sponding to that now occupied by P, P,, the excess of 
its fall over its rise, upon the pendulum as in the pre- 
ceding case constituting the impulse. 

This form of gravity escapement has been further 
modified and improved for ordinary use by Sir Edmund 
Beckett. The only way in which variations in the 
force of the clock-train can disturb the pendulum in 
these escapements is by putting more or less pressure 
upon the locking studs, giving the pendulum more or 
less trouble in liberating the escapement; and with refer- 
ence to this you must not be deceived by so-called im- 
provements for detaching the pendulum completely from 
the escapement, for they really never do so, and generally 
by the number of pieces employed, hamper the pendulum 
with much more friction than that to which it would be 
exposed by direct communication with the clock-train. 

You will see that the general effect of a gravity escape- 
ment is to make the pendulum move rather faster than if 
it were a free one, because the weight of the pallets is 
equivalent to two smaller pendulums attached to it during 
the greater portion of its swing. And the effect of any 
increase of pressure is quite the reverse of what would 
happen with a direct escapement, for it increases the 
pressure upon the lockings without increasing the im- 

meee and will consequently cause the arc of vibration to 
all off. 

The last clock-escapement I shall describe is a de- 
tached one (see Fig. 18), the design of the Astronomer 
Royal, Sir George Airy. ; 

There is only one pallet, a, the other arm, B, being 
merely a safety-catch and counterpoise. That tooth of 
the escape-wheel, C, is not really resting upon the dead 
face of the pallet, though it is very close to it, the wheel 
being at present held by the detent, D, fastened to the 
clock frame. 

The pendulum is supposed to have reached the 
limit of its excursion towards the left, and to be now 
returning. When it reaches a certain angle before zero, 
& pin, H, in the arm K (which swings with the pen- 
dutan and pallets), passes under the detent, lifts it, and 
unlocks the wheel at just that instant that the tooth c 
shall fall immediately upon the ¢mpulse face of the 
pallet without touching the dead face at all, The tooth 
slides down the impulse face, giving impulse to the 
pendulum ; meanwhile, the pin H passes on and allows 
the detent to fall in time to catch.the succeeding tooth 
L. The tooth quits the impulse face when the pen- 
dulum is at the same angle after zero that it was at 
before zero when the impulse began. Thus you get an 
equal impulse when the pendulum is falling as when it is 
rising, the advantage of which I pointed out to you when 
we were discussing Graham’s dead escapement. , Besides 
this, you get no dead friction, and the pendulum ts almost 
completely detached from the clock-train. Upon return- 
ioe the pin H clears the detent this way. You see that 
middie. beneath the detent, commencing near its 
right ©, and projecting beyond its extremity upon the 
dene ust now, in unlocking, the extremity of the 
before the ported this spring, and detent and all gave way 
ihe detent oy H. But upon returning, the extremity of 
the pin H pu ho gives no support to the spring, and 
detent, hig Cs it upon one side without disturbing the 
clock at Greenwich is used in the normal sidereal 


(Zo be continued.) 


t The Westmi 
upon the back of pee Clock has one of his forms. A locking stud is placed 
collections of arms (ol thre and the front of the other, and there are two 
them. The cog-wheel itself nach) on either side of the cog-wheel, to meet 
a mn Pendulum, turns once tebe three cogs ‘This escape-wheel, with 


by a fly $1X Seconds, and its velocity i» controlled 


‘CHARLES SAINTE-CLAIRE DEVILLE 


M CHARLES SAINTE-CLAIRE DEVILLE, the 
¢ distinguished geologist and meteorologist, and 
brother of M. Henri Sainte-Claire Deville, the well-known 
chemist, was born of French parents in 1814, at St. 
Thomas, in the West Indies, At the age of 19 he was 
enrolled a pupil of the School of Mines, in Paris, and 
after acourse of study there undertook, at hisown expense, 
a scientific expedition extending from 1839 to 1843, to 
the Antilles, Teneriffe, and Cape Verd Islands. He spent 
upwards of a year investigating the geology of Guada- 
loupe, and wrote a detailed account of the terrible earth- 
quake which laid waste that island in 1845. The results 
of this expedition he published in two series of memoirs, 
the one appearing from 1856 to 1864, on the geology of the 
Antilles, Teneriffe, and Cape Verd Islands, and the other 
from 1861 to 1864, principally on the meteorology of the 
Antilles. He was sent by the Institute to Italy in 1855 to 
examine the great eruption of Vesuvius which occurred in 
that year. After attentively following and investigating the 
eruption through all its phases, he wrote a description of 
it in.a series of letters addressed to M. Elie de Beau- 
mont, which were published in the Compfes Rendus and the 
Moniteur during 1856. He also, in 1858, published an 
interesting account of the volcanic eruptions of Stromboli, 
in the Lipari Isles, and in later years, various papers on 
other volcanic eruptions. Several memoirs on different 
points in chemistry and physics were written by him 
about 1852, and for several years he filled with distinction 
the chair of geology in the College of France, formerly 
held by the illustrious Eliede Beaumont. On December 
28, 1857, he was elected a member of the French Academy 
of Sciences in the place of Dufrenoy, and on August 
13, 1862, was made an officer of the Legion of Honour. 

During the time he worked in the laboratory of his 
friend M. Dumas, he discovered the amorphous and in- 
soluble form of sulphur, thus pointing out for the first 
time the fact that an elementary body may at will be 
made to assume two totally distinct states, differing from 
each other not only as regards their physical characters, 
but also as regards their essential chemical properties. 
This discovery was published in 1852. 

Shortly after this his attention began to be more 
decidedly attracted towards metearology ; so much so, 
indeed, that for the past twelve years he appears in his 
writings almost exclusively as a meteorologist. Indeed 
the meteorological work, both scientific and administra- 
tive, which he undertook to do, and which he did, was so 
laborious and harassing as to leave him litle time for 
other pursuits, By this work, however, he has left his 
mark unmistakably on the meteorology of France. 

The fruits of his meteorological researches were given 
to the world in a remarkabie series of papers in the 
Comptes Rendus during 1865-67, 0n the “ Periodic Variations 
of Temperature.” The object of this investigation was 
to prove the existence of annual and super-annual periodic 
perturbations of temperature, and to state with precision 
the character and nature of these periods, Having shown 
the occurrence of similar perturbations of temperature on 
four days of the same date in February, May, August, 
and November, these days being placed on the terrestrial 
orbit at equal intervals, and which, by the way, correspond 
with the dates of the festivals of the “Ice Saints,” he 
inquired how far similar perturbations occur.on any 
four days of the year separated from each other by 
equal intervals of time. Since the observations showed 
that some years and groups of years presented for 
the same days perturbations different from those of 
other years, being sometimes above and sometimes 
below the normal means of the days, an inquiry was 
raised as to the limits of the antagonism thus disclosed 
both as regards the amount and the cycle of years 
it embraced. Lastly, since these perturbations, if they 
exist, must exercise an important influenog on all the 
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other atmospheric conditions, the still larger inquiry was 
suggested, viz., the sifling and separation of the facts so 
as to make them disclose the nature and limits of this 
influence in each particular class of meteorological pheno- 
mena. The theory advanced to account for these pertur- 
bations was that first suggested by Erman of Berlin, by 
which they are considered as due to different streams of 
meteoric matter which are periodically interposed between 
the earth and the sun—a theory which in view of the 
facts is open to serious doubt. But the great value of 
these memoirs lies in their suggestiveness and in the 
important lines of meteorological inquiry therein pur- 
sued and indicated. Indeed the author states that a 
main object he had in view would be gained if he 
thereby enlisted the younger meteorologists to aid in 
establishing clearly in meteorology the notion of periodi- 
city, which in truth is only another name for law 
and harmony, the evolution of which from facts ap- 
parently so entangled and so discordant is the problem 
presented by meteorology. It may be added here that 
his two daughters materially assisted him in the laborious 
calculations for this work. He subsequently wrote various 
papers on the connection between atmospheric pressure 
and temperature, on the aurora, and on terrestrial mag- 
netism. 

He was one of the founders of the French Meteorolo- 
gical Society, and it was during his term of presidency of 
the Society that the Meteorological Observatory of Mont- 
souris was established chiefly through hisinfluence and that 
of M. Dumas, for the special purpose of investigating 
terrestrial physics, inclusive of the work usually undertaken 
by meteorological observatories, This observatory re- 
mained under his direction from the date of its establish- 
ment in June, 1869, to June, 1872, when he was appointed 
Inspector-General of Meteorological Stations in France. 
Under his management and that of his successor, Marié 
Davy, the well-known meteorologist, the Montsouris Ob- 
servatory has gradually come to occupy, as our readers 
are doubtless aware, a well-marked sphere of action which 
we hope similar observatories in other countries will not 
be slow to adopt. This special sphere of action concerns 
the application of meteorology to the great national 
questions of agriculture and public health, particularly 
the health of large towns; and it consists in a well- 
devised scheme of chemical and microscopical observa- 
tions regularly conducted, having for their object the 
investigation of the composition of the air, more espe- 
cially as regards the variations of its aqueous vapour, 
carbonic acid, nitric acid, and ammonia, and its organic 
and inorganic impurities. 

As Inspector-General of the French meteorological 
stations, he went to Algiers for the purpose of organising 
the meteorological stations of that country. Owing to 
the fatigue incident to this journey and the inclement 
weather he experienced his health was impaired, and it 
remained in a weak state up to the last. This illness 
was the more severely felt by a system already en- 
feebled by a malady which he had contracted thirty- 
three years before in the service of science. When 
in 1843 he had just completed his three years’ exploration 
of the volcanic isles of Africa and the Antilles, and it 
only remained to him to put into shape the rich materials 
he had collected, the great earthquake, already alluded to, 
of Pointe-a-Pitre, Guadaloupe, occurred, by which he not 
only lost the whole of his valuable collections, but was 
called to mourn the loss of his uncle and several other 
members of his family, who perished in that catastrophe. 
The mental suffering and fatigue consequent on these 
cisasters brought on a rheumatic affection, from which he 
never recovered, and it was to an aggravated form of this 
malady that he succumbed on October 10, at Paris. 

‘Ihus died Charles Sainte-Claire Deville in the midst 
of his work—a man of singular modesty and ami- 
ability of disposition, as well as an enthusiastic worker in 
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science. His funeral was largely attended, but in accord- 
ance with a desire expressed in his will, no official depu- 
tation of the Academy was present on the occasion, and no 
funeral oration was pronounced over his grave. 





RECENT CAVERN RESEARCHES IN NEW 
ZEALAND 


THE following is the substance of a paper on Cave-Hunting, 

by Dr. Haast, read at the Philosophical Institute of Canter- 
bury, New Zealand, some time since, and which ‘has been 
recently forwarded to us. 

In the spring of the year 1872, Mr. E. Jollie having suggested 
to Dr. J. Haast, president of the Institute of Canterbury, that 
an inspection of the Moa-bone Point Cave, and of the ground 
near its entrance, would probably help to fix the period of the 
extinction of the Moas, a subscription list was at once opened, 
and the results enabled Dr. Haast to commence the work and to 
carry it on for seven weeks. 

Moa-bone Point Cave is situate on the eastern side of the 
Middle Island, in Banks Peninsula, an extinct volcanic system 
of large dimensions, which is believed to have been an island in 
Post-pliocene times, and to have been subsequently raised about 
20 feet. The cavern seems to have been a pre-existing hollow 
in a doleritic lava stream, enlarged by the waves during the 
insular period. It was well known to Europeans at the very 
beginning of the Canterbury Settlement, was even inhabited b 
some of the earliest settlers, of whom ample traces were left 
behind. Immediately east of the cavern is a small plain, occu- 
pied with dunes of drift sand, and bounded seaward by a line 
of boulders, detached from a small doleritic headland on the 
western side of the cave when the peninsula was an island. 

The entrance to the cavern is from 13 to 14 feet above high 
water, 30 feet broad and 8 feet high, but is partially occupied 
by a mass of rock 12 feet long, 6 feet broad, and ro feet high. 
This opens into the ‘* First Chamber,” which measures, from 
north to south, 102 feet long, 72 feet broad towards the middle, 
and about 24 feet high. From its inner or southern end a small 
passage leads into a ‘‘ Second Chamber,” 18 feet long in a direc- 
tion N. by W. to S. by E., 14 feet wide, and 11 feet high. At 
the inner end of thisis a passage, 3 feet high, and 2°5 feet broad, 
leading into a ‘‘ Third Chamber,” measuring 22 feet from N. to 
S., about 20 feet high, and averaging 16 feet in width. 

The floor of the first chamber consisted generally of remains 
betokening European occupation, but everywhere below them 
were portions of shells of edible molluscs. These beds gradually 
thinned out southwards, till at the entrance of the second 
chamber there was a continuous floor of marine sand. 

The explorations appear to have been almost exclusively con- 
fined to the first chamber, and to have been commenced b 
digging two trenches, crossing each other at right angles, near 
the centre of the chamber. Several other excavations were 
made, and in one of them, towards the western side of the 
chamber, the following was the succession of beds, in descend- 
ing order :— 
7 er ft. in, 
1. European deposits 
2; Shell bed ie its 
3. Tussock and ash beds ... 

4. Shell beds cas sas 

5. Ash beds a Mikes ace eh 
6. Ash beds, mixed greatly with shells ... 
8 

9 
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. Ash and dirt beds 

. Agglomeratic bed 
. Ash bed ... ssi ‘as gs is na Mis 
Marine sands (excavated to a depth of 7 ft., and found 
by boring to extend 5 ft. deeper before reaching the 
rock at the bottom of the cavern) ... aie .. 12:0 


Whilst the beds, as might have been anticipated from their 
characters, were neither equally numerous nor equally thick in 
different sections, the following important features presented 
themselves everywhere :— 

The basal bed was uniformly‘the ‘marine sand” (No. 10); the 
ash and shell bed (No. 6), the ash and dirt bed (No. 7), and the 
agglomeratic bed (No. 8), were also well-defined horizons ; the 
shells found in the sixth bed and those above it belonged to 
species still occupying the adjacent estuary, and the same forms 
were found in all the beds alike; there were no shells in the 
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or any below it, ex ting those which the sea had 
; nahn en = adie sand, aoe which were estuarine species, 
¢ f the common freshwater mussel (Unio 
‘and a very few valves of t ‘ water ar i 
“aucklandicus), found near a ° cooking oven” which h n 
excavated in the same bed ; and the sixth and seventh beds were 
separated by a sharp and constant line of demarcation. 2 
"There can be no doubt that, omitting the “European bed, 
he facts fully justify Dr. Haast’s division of the deposits into two 
“iistinct series—the “upper,” or “‘shell-bed” series, consisting 
of the sixth and all the beds above it ; and the “lower,” of all 
those below it. The sharp line of demarcation separating the 
two sets of beds, as already stated, suggested to Dr. Haast that 
there had been a protracted interval of time between their depo- 
sition ; and this is strongly supported by the fact that in a section 
«at the entrance of the chamber a bed of drift sand, a foot thick, 
_-was found to separatethem. It was continuous for some distance 
southward, but ultimately thinned out in that direction. ; 
, The aggregate thickness of the beds of the upper series varied 
in different sections from one foot to 7°5 feet, being thickest near 
the entrance, and especially under the shelter of the fallen rock ; 
whilst that of the lower series, exclusive of the marine sand, 
fluctuated from 8 to 15 inches. The re/ative thickness of the 
two sets varied considerably in different sections, the lower being 
but 18 per cent. of the upper at the western end of the cross sec- 
tion in the first excavation, whilst each was one foot thick at the 
eastern end of the same section. From the data at hand it 
appears that on the average the thickness of the lower series 
was about 30 per cent. of that of the higher. 

Dr, Haast’s ‘‘agglomeratic ’ bed consists of pieces of rock 
fallen from the roof. Though this fall of fragments was not 
actually restricted to any one period, inasmuch as all the beds 
contain lumps and blocks of the kind, it seems to have been 
Sorta prevalent during the era represented by the agglome- 
ratic bed. 


List of Objects found in the Lower Series of Deposits. 
f A.—REMAINS OF MAMMALS. 


Bones of Man a ag 38 sis a ie I 
»,  “r\phoid Whales... ay iat ads ie 8 
»» sea Leopard (Stenorynchus leptonyx) ws «39 
£ 5, Fur Seal (Asctoccphalus lobatus(?) and A. cinereus) 332 
»» Small Fur Seal (Gypsophoca subtropicalts) 27 
» Dog i o ee ie a 43 
»  Porpoise 24 


B.—REMAINS OF BIRDS. 
(a) Bxtinct Birds (Aloas\. 
Bones of Dinornis robustus ... 


13 
» Lalapleryx crassus ... 18 
», Luryapleryx gravis 35 
» £ rheides bes 04 
»» Alenornis casuarinus 17 
» MM. dtdiformtis 103 


» <Apiornis defossor ... bre até ee sgt 1 


» A, otidifermis ak sia 2 
"Fragments of bones of different species 5! 
*Tracheal rings of Moas we fc sis ve ae 37 
‘Trays of portions of eggshells of Moas_... - sion 3 


(6) Recent Birds, 


Bones of Spotted Shag (Graculus punctatus oe 
»» Black Shag (G. carbo) ©... es be wv «68 
» Pied Shag (G. varius)... a vee gf 1S 


. »» White-throated Shag (G. brevirostris) = 12 
4" Small Blue Penguin (Zudyptula undina) 67 
» Grey Duck (Anas superciliosa) aa we «OY 
” Dy elly ( Ossifraga gigantea) wie oe aie 0 
2” arge Kiwi (Apteryx australis) at bes 3 
, " : cae (Nestor meridionalts) Ae Mes bee 5 
yo” Tui : © 1 S7ingops habroptilus) .. 0. ae 
'F eathers of Kaka * Terms, and smaller birds a 
“5 Nelly . eee eee eee eee eee : 
;  » Spotted Shag vo 39 
” arrier (Cz. TN a a j 
. Undete ( tea aseneie) se ees ap : 
L., C.—REMAINS OF FISHES 
prones of Hapuku (Oligorns gieas) ug uses 89 
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D.—REMAINS OF MOLLUSCS. 


Tray of Unio auchlandicus ... 
»» Mesodesma cuncata ... 
13 Mactra discors 
»» Artemis subrosea 


£.—OBJECTS OF JIUMAN WORKMANSHIP. 
(a) Jn Bone. 


Canine Tooth of Dog, bored at base - oe Te 
Needle made of humerus of Nelly ... ia i nas 
Awl ‘ tibia isi. =e ue sii 


(6) In Wood. 

Apparatus for lighting fire, by circular motion, made of 
Pukatea (Atherosperma nove zealandia) sil ox 
Apparatus for lighting fire, by rubbing lengthwise, made of 
Komaku (Carpodetes serratus) ... 58 sae ‘se 
Fork, made of Manuka (Leftospernium scoparium) i 
Portions of apparatus for lighting fire by rubbing length- 
wise, made of Patete (Méelicope ternata) .. ae 

»» ‘Spear, made of Nene (Dracophyllum sp.) 
»» Pile, made of Totara (Podocarpus totara) ; 
»» Canoe (?), one made of Tawai (Fagus menziesit), 
one made of Pukatea .. is one bak 
»» Bird Spear (?) made of Tawa (Mesodaphne tawa), 
a tree of the North Island only as me 
Four pieces of Pukatea, and three chips of Totara a 


(c) Ln Stone. 


> ps me = ot me one bt 
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Polished adze, perfect ; sed as wns ars 
»» Implements, fragmentary, one resembling the 
point of a tool called Tamatau by the Maoris, 

formerly used by them to make fish-hooks _.... 

‘¢ Cores ” of agate, quartz, and chalcedony : sas 
Chipped flint implements (ten cores, two spearheads, three 
knives, nineteen flakes)... aa ste ‘he es 
Pieces of gritty sandstone, Taraiwaka of the Maoris, some 
with grooves for ee ae tools... des his | 
Four pieces of Obsidian (Tuhua), two of pumice stone ... 6 


In addition to the objects just tabulated, three ‘‘ cooking 
ovens” belonging to the lower series of beds were met in the 
First Chamber. After serving as ovens they were converted into 
kitchen middens, 

Returning to the list of objects of interest: the human bone 
was a portion of the right ramus of a lower jaw of an individual 
probably not quite mature. It was found six inches deep in the 
marine sand, and may have been carried in by the surf, as it la 
near the greater portion of the skeleton of a fur seal, which h 
doubtless been washed in. 

The very few valves of the freshwater mussel already mens 
tioned were the only indication that the men of the era of the 
Lower Series of beds made use of molluscs or their shells. All the 
other molluscous remains were without doubt washed in by the 
waves of the sea, and lodged in the marine sand where they were 
found, The favourite and chief food of the period was obviously 
the Moa, of which at least eight species belonging to five genera 
were thus utilised ; though, as the table distinctly shows, smaller 
birds were by no means despised. As no portions of skulls were 
found, with the exception of very small fragments, it has been 
inferred that the brain of the Moa was considered a great deli- 

The leg-bones were usually broken, some were calcined, 
whilst others were in a splendid state of preservation. None of 
them were gnawed, and even the smallest of them were, without 
exception, quite intact, except such as had been cut or broken by 
man ; a fact especially noteworthy, as the table shows that there 
were contemporary dogs. Dr. Haast’s earlier researches had 
led him to the conclusion that the Moa hunters had chased the 
dog for food, but had not domesticated it. There can be no 
“ese that this view is considerably strengthened by hig recent 

ours. 

There is now satisfactory evidence that the men of the Lower 
Series used polished stone tools as well as such as were merely 


¢ é 
he bone needle was 4°25 inches long by °2 inch broad, and 
is believed to have been used rather as a bodkin to carry a 
thread through holes made by the awl. The perforated canine 
of dog was no doubt worn as an ornament. 
Bones of Moas and of other birds presented themselves at very 
slight depths in the marine sand in the second and third cham. 
bers, mixed with ashes and other signs of human oc®upation. 
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List of Objects found in the Upper Series of Depostis. 
A,—REMAINS OF MAMMALS. 
Bones of Man... “ 


, Ziphoid Whales 00. 
»,  Porpoise .., see wis as ue 

» Dog nae oa ia mi 

», Sea Leopard re ek ses asa 
», Fur Seal... os aN we as ae 
» Small Fur Seal _... sie ie ae - 
gg RAE Has iat “le ate 





3.—REMAINS OF Brrps. 
(a) Extinct Birds (Moas). 
Small pieces of Moa bones, bleached and decomposed .. 


(6) Recent Birds. 


Bones of Spotted Shag is 
»  Graculus sp. oi bos ses 
9» Grey Duck ... se 
»,  Jilarrier sss eee ‘is 
» White Crane (47dea alta) 
»» Paradise Duck (Casarca variegata) 
», Large Kiwi... oe yes 
» Nelly ee a it ee it 
.» Small Birds not yet determined ... wes 
Feathers of Spotted Shag en son 
re Kakapo ... 


C.—REMAINS OF FISHES, 


Bones of Hapuku : ' bo ox 
»» Other Fishes not yet determined ... ae 
D.—REMAINS OF MOLLUSCS. 
Tray of Mussel] (Afptilus smaragdinus), numerous 
»» Cockle (Cockle stutchburyi), numerous 
99 Pipi (Afesodesmea chemnitsit), numerous 
9» MM, cuneata, numerous ies ie see ee 
» Periwinkle (Amphibola avellana), numerous ae 
»» Kokotu (Lutraria deshayesit), about thirly lying 
together ... es a eas ‘a 
1  <Aactra adiscors, a few ig aie - 
»  Voluta pacifca, a few : 
Unio auchlandicus, afew ... 
1 «—- LAaalrotrs tris, a few ... 


£,—Onjucts iN Woop, BONE, oR FIBRE, 


Tieces of a Toa, a long thin spear made of Tawa, to shoot 
birds with. At the upper end a barbed point, called 
Tara, was fastened, made of human or bird’s bone ... 

A Manga Oko-oko, a wooden fish-hook, made of Pukatea, 
with a small piece of whale’s tooth, called Mata, 
standing backwards ie és te wu ‘ies 

Patu aruhe, fern-root pounders, four made of Maire (Sazta- 
lum cunninghamit), a strictly Northern Island tree, 
and one made of Akeake (Olearia sp.) sot i 

Fragments of a Matiha Tuna, fork for spearing eels, made 
of Manuka sits iss ia : es bs 

Portion of a Kaho, batten for a whare, made of Turepo 
(Hokeria populnea), ribbon wood teas ses 

Portions of several Whaka kai, wooden dishes for pre- 
serving fat and juice... at as a aes 

Taka ore kaka, parrot stands, made of Pukatea ... ei 

Pu-tatara, small trumpet, made of a Struthiolaria shell 

Mata, mouth of a flax bag, made of twisted thin sticks, 
for preserving birds after being cooked See. - 388 

Taka kai, matting used for covering the food in the 
hangi, or oven, to keep it clean as aut as 

Parengg-renga, sandals made of flax, or Ti-tree leaves... 

Pawa sells (Aaliotis iris), in which the holes at the 
exterior border were filled with flax, for keeping oil ... 

Pieces of nets : the floater of pumice-stone is call Poito 

Matao, fish-hooks, for catching Hapuku, made of Kaikai- 
atua (Khabdothamus solandrt), a Northern Island tree 
Fish-hook, made of Rata (Metrosideros) ... ue sue 
Piece of timber, of Pukatea ... or tis is as 
Karera, a wooden handle made of Totara, to fasten a piece 
of greenstone to be used as a chisel... pee es 
Portion of a Patu-patu, a large wooden hammer ... a 
Tahatiti-whgka, a squared piece of wood (Totara), to fasten 
the sides of acanoe ... a... oa: on a 
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Puru, made of Manuka, a pin to stop the holes of a canoe 
for letting water out... sa Se ~~ a 
Kauhuhua, a wooden pin, made of Manuka, to fasten the 
battens across the canoe ia ve sat ae, i 
Tokai, a thin long stick, used to keep the mouth of the 
_ fishing-net open ... a te es ve ves 
Ripipawa, a knife made of Manuka, to loosen pawa shells 
Pieces of Matiha, fighting spear, made of Manuka 
Pieces of timber, portions of mats, cordage, &c. .. a 
Portion of Korapu, net for catching Inangas or Whitebait 
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F,-—OBJECTS IN STONE, 


Portions of polished stone implements __.., es 


” 9 greenstone eee aia ; I 


Among the objects belonging to the era of the beds of the 
Upper Series, though toa comparatively modern portion of ir, 
was a human skeleton which lad been carefully interred. It 
was detected a few feet frum the south-western wall of the 
Kirst Chamber. The grave had been dug through all the de- 
posits then existing, several feet deep into the underlying marine 
sand. The body was in a sitting posture, ticd together with 
flax, the face toward the south-west, and it was covered with 
part of the sand which had been thrown ont of the grave ; the 
remainder, as well as the overlying beds which had been dis- 
lodged, being thrown around the spot. It was clear that the 
ground had afterwards been levelled, and that about six inches of 
suell-bed, level and continuous in all directions beyond the dis- 
turbed area, had becn subsequently deposited over the grave, 
whilst over this again lay the European bed, three inches thick. 
The skeleton is that of a man nearly six feet high, and certainly 
not young. 

It was evident from the accumulations deposited after the 
interment that the burial had taken place before the arrival cf 
Europeans, and that duiing the interval the natives continued to 
frequent the cavern and to take their meals there. The 
latter fact leads to the inference that its occupation was not 
constant or even regular, but occasional only and by different 
tribes ; for, judging from the character and superstitions of the 
existing natives it may be safely concluded that after the burial 
of one of them the cave would have become strictly éapu to all 
those having any knowledge of the fact, at least so far as taking 
a meal there is concerned. 

On comparing the lists of objects found in the two scts of 
deposits, the facts which probably most strongly arrest attention 
are, (1) the presence of Moa bones in the Lowe: Serics, but not 
inthe Upper; and (2) that whilst the upper beds consist very 
largely of estuarine shells, it may almost be said that in the lower 
there are no traces of shells introduced by man, When the 
mind is in addition directed to the condition of the bones of 
the various species of Moa, as well as to the further fact that the 
valves of the bivalve shells were almost invariably dosuntted, 
there can be no hesitation in accepting Dr. Haast’s name of 
Moa-hunters for the men of the Lower Seiies, and of she//-fish 
eaters for those of the upper. The Spotted Shag and the Dog 
appear to have been favourite dishes in each period. 

The human remains mentioned in the second table were two 
pelvic bones of a {full-grown male, and the ninth dorsal ver- 
tebra of a subject not quite mature. As they were all entire, 
and were the only relics of the human frame found throughout 
the whole thickness of the beds, Dr. Haast is of opinion that 
during all the time the shell-fish eaters were in possession of 
the ground they were either not addicted to cannibalism, or 
their relations with neighbouring tribes were of so peaceful a 
character as to afford them no opportunity to indulge in that 
horrible practice. Looking, however, at the great lapse of time 

resented by the shell accumulations, and the insecurity of 
life amongst savage tribes, he believes that had they been can- 
nibals when, at least, the lower shell beds were formed, there 
would have been some evidence of the fact. 

Excepting the Fur Seal (Arctocephalus lobatus) as of doubtful 
identification, the two lists of mammals differ only in the occur- 
rence of the rat in the shell beds, where, however, there were 
but three of its bones. Its presence was further attested by its 
teeth-marks on many of the bones, and by its holes passing 
through the upper beds. <A few of the bones had been gnawed 
by dogs, whence it may perhaps be inferred that the shell-fish 
eaters had effected its domestication. 

Dr. Haast supplements the description of his cavern researches 
with a brief account of his labours amongst the sand dunes 
in the adjacent plain. Numercus cooking ovens occurred 


See ee er ee eg ee pce 
ey were often close together, and, like 
nace e Lee to have been ultimately filled more 
he with the refuse of feasts. A clear line of demarcation 
ee found here also between the deposits of the Moa-hunters 
and those of the shell-fish feeders, and, except in one instance, 
where a few pieces of the fresh-water mussel were met with, no 
shells occurred in the older series of ste agent udging from the 
greater number and volume of the kitchen middens found in the 
gmail area examined, there can be no doubt that the real one 
round of the Moa-hunters was on the plain, and that they usec 
the cavern occasionally only for shelter or for their meals, and 
very rarely for cooking. It seems most in accordance with the 
facts, also, to ay apt that the shell-fish eaters lighted fires in the 
cavern for warmth and light, and that they probably slept there, 
but that, like their predecessors, they cooked their food outside. 

Dr. IIaast gives a tabular list of the objects collected in the 
Moa-hunters’ middens amongst the dunes, but it is toa very 
large extent a repetition of the contemporary cavern list. 

Dr. Haast is of opinion that the time represented by the 
cavern deposits was very great, and, in support of his view, 
directs attention to the following facts and considerations :— 

1. That the mere volume of the shell-beds alone must have a 
great chronolegical value, on any hypothesis. 

2. That this value is greatly enhanced by the fact of the cavern 
being but occasionally occupied. 

3. That even the occasional visits were probably suspended 
during a considerable interval after the interment of the Maori. 

4. That on the inner or westerly portion of the adjacent 
plain there is a remarkable number of shell heaps, belonging to 
the era of the upper series of deposits, which the natives attri- 
bute generally to the Waitaha, the first immigrants, who pre- 
ceded the Ngatimamoe, who in their turn preceded the Ngati- 
kuri, the present inhabitants. 

5. That though the cannibalism found in New Zealand when 
first discovered by Europeans had been practised for at least 
several centuries, there is an almost entire absence of human 
bones even in the shell beds, whilst the three solitary specimens 
of this kind which were met with were so entire and perfect as 
to negative the idea that the men of even that comparatively 
modern period were cannibals; and that the same view is borne 
out by a study of the Moa beds. 

6. That as far back as the traditions of the Maoris go, allusion 
is made in their songs to the Weka (Ocydromus australis); yet 
amongst the hundreds of bones belonging to small birds, not a 
vestige of the Weka was met with in any of the deposits. 

7. That beyond the vast period covered by the shell beds was 
that interval represented only by the uniform sharp line of 
demarcation between the two scts of deposits, by the interme- 
diate Jayer of drift sand, by the disappearance of at Jeast eight 
species of Moas, and by the strongly marked change in the food 
of the natives, 

8. That since the extinction of the Dinornis and its contem- 
poraries there has been a period sufficiently considerable for the 
conversion of an area then occupied with large lagoon-like lakes 
into that part of the Canterbury P.ain which is now near the 
sea, and for the formation of sand dunes of great width upon it. 

g. That further back still was the period of the Moa-hunters, 
to whose deposits, due allowance being made for their somewhat 
smaller volume, all the considerations applied to the beds above 
them may be repeated with equal force. 

There seems reason to believe that the civilisation of the Moa- 
hunters was in many respects not inferior to that possessed by the 
Maoris when first visited by Europeans. 

It is obvious that if the entire absence of Moa remains in 
the shell-beds of the cavern and the adjacent dunes is to be 
regarded as conclusive on the point, there can be no reason for 
hesitating to accept the opinion that an enormous amount of 
time must have elapsed since the extinction of the gigantic birds 
in at least that portion of the island. 

In more recent papers, Dr. Haast expresses the belicf that 


subsequent researches, in other parts of New Zealand, tend to 
confirm his conclusions, 


_ 








THE GERMAN EXPEDITION TO SIBERIA? 


"THE travellers left Saissan on May 31, and arrived in Maiterek 
gen on June 4, in the company of his excellency the governor- 
eral of West Siberia, General Pottaratzki, whom they met 


and iy mate of the third and fourth letters dated from Maiterek, June 5, 
respectively) (2 the Tau Teke Mountains, in the Chinese Altai, June 21, 
¥- Continued from p. #45. 
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two nights previous to their arrival. Three tarantassas drawn by 
artillery horses conveyed them from Saissan on to the shores of 
the black Irtisch. Their way led again through the steppe mostly 
covered with Dschi, a kind of short, thick grass, with here and 
there patches of white alkaline soil ; but after some time their eyes 
were refreshed by the appearance of a few trees, their number 
increased until the country became wooded, and therefore they 
hoped soon to reach the river. In the evening they saw before 
them the banks of the stream, swelled by the recent rain into a 
majestic river, its waters of a yellowish brown colour, For 200 
versts into China the stream is navigable for steamers, but up to 
this time it is not used as a means of communication. Beautiful 
trees bordered the river, and it was a pleasant change for the 
travellers, who had seen no trees since the Ala Tau, to find mag- 
nificent poplars, asps, and many other trees and bushes. Though 
the steppe is grand yet it becomes tedious after a while. The 
travellers continued their journey in a lotka (a sort of boat) be- 
longing toa rich Kirghiz, who is one of the fishers of the Saissan 
Nor (Saissan Lake). The lotka was propelled by two enormous 
oars worked in turn by eight Kirghiz or eight Cossacks. The 
journey down the Irtisch was rendered delightful by the beautiful 
vegétation near its ‘banks, and the abundance of birds made it a 
perfect eldorado for the naturalist. They were tempted to sta 
here, but ‘‘ heida ” (Kirghisian for ‘‘on”) was the call, whic 
they had to obey. Gradually the strength and width of the river 
decline as it gets narrowed in by dense masses of reeds, In the 
evening they reached the settlements of some fishermen, resem- 
bling those seen in Norway—here as there frames for drying the 
fish, here as there the same disagreeable smell, so attractive for the 
black Milans, of which they shot a specimen of the Indian 
variety. A quantity of fish was caught, amongst them splendid 
specimens of a kind of Coregonus, carp, barbel, and sturgeon, 
the roe of which is prepared as caviare. Towards evening they 
landed amidst densc reeds. 

Karly on June 2 an excursion to the neighbouring lake was 
made. On the banks were a good many persons fishing, and 
numbers of birds—-amongst them the East Indian kind of the 
bald eagle (//alictus leucoryphus), sitting in pairs on the 
trunks of dead trees—were animating the shores of the river 
and the reeds. About half-past seven—sunset—they landed ; 
Kirghiz with camels and horses were awaiting them, and they 
proceeded on their journey over the most desolate steppe 
imaginable towards the north. This steppe was very stony 
and sparsely covered with vegetation; only at the outskirts 
the crippled brushwood of the Saik-Saul, of a myrtle-like ap- 
pearance, was to be found ; further on nothing but bare gravel ; 
eyc-witnesses told the travellers that the appearance of this 
steppe was quite analogous to that of the desert of Gobi. For 
seven hours march there was no water, although in spring 
this steppe is quite impracticable as the water then flowing 
down the mountains forms ‘ponds and swamps in the loamy 
hades Often they passed the dry beds of such ponds, looking 
ike mosaic by reason of the frequent and regular cracks in 
the dry mud. Here the spermophilus was met with for the 
first tume, and later on three kulans, the wild solipede of these 
parts of Asia (more horse than ass), accompanied by a young 
one, Never were the mirages seen more beautiful than on this 
steppe, though occurring every day, here were splendid blue 
lakes with trees on the shores so distinctly that they could 
fancy them to be real. Several other times Saiga antelopes 
were seen and kuJans, once seven at a time, but none were 
obtained. At last they came to a depression and found a bad 
but welcome spring ; they rested here for a few hours. On 
proceeding they had soon to pass through a hilly country 
covered with slate. This part was interesting for the geolo- 
gist: granite followed immediately upon slate, then slate and 
granite, after this quartz, white and prey, and with this a 
coarse-graincd sandstone. On June 4 they reached the out- 
lyers of the Altai; here they saw a numerous fauna ang many 
settlements of the Kirghiz with their cattle. The outlyers con- 
sist of granite, crystallised slate and a hornblend porphyry, 
they are fantastically shaped but quite bare, yet not without 
some picturesque beauty. The zigzag road led up hill At last 
they saw in the distance a lovely valley with green trees, and 
with the joyous cry of ‘‘ Maiterek” the Kirghisian gutde 
galloped downward, followed as fast as possible by the others, 
to a yurt camp, situated in a wood of aspen trees near a 
murmuring rivulet. This was the place where the governor- 

eral was expected, and at last, accompanied by many 
irghiz, his excellency the governor arrived with adarge escort, 
including ladies. A friendly welcome was exchanved, and 
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after having rested a little while the whole procession moved 
onward, as fifteen more versts lay still between them and 
Maiterek. itis 

The travellers proceeded on their journey towards the Altai in 
the company of the governor-general, his wife, and daughter, on 
June 6. The weather was most unfavourable from their 
departure up to their arrival in the Altaian Staniza on June If, 
and now they had to undergo all the hardships from which tra- 
vellers have more or less to suffer. The roads they had to 
traverse led nearly always along the steep narrow banks of rapid 
mountain streams, or along the verge of a threatening abyss, or 
they crossed over vast accumulations of snow filling up the 
ravines. 

On the summit of the pass, about 6,000 feet high, covered 
with grass as yet undeveloped, was a spendid view of the distant 
Saik Saur mountains behind Saissan ; a pale yellow line extended 
from these up to the horizon like the occan, it was the steppe. 
Beautiful meadows covered. with yellow and purple pansics were 
discernible in the valleys between the plateaus, wooden Kir- 
ghisian tombs, somewhat resembling log huts, gave to the whole 
the appearance of an Alpine landscape. It was strange to see 
the mole (sfalux) burrowing at this height, where trees—even 
the hardy larch tree--had disappeared. One ni,ht’s rest 
was spent in a yurl camp near the lake Marka Kul. They 
approached it along the steep shores of the river Kuldschir, the 
sole outlet of the lake, and one of the tributaries of the black 
Irtisch. The view here was delightful, the lake of an azure 
colour, surrounded on all sides by mountaivs rising 1,500 feet 
above its surface, covered with snow, and partly wooded. The 
banks of the lake are very steep and indented here and there 
with deep bays. With their nets they secured many fine fishes, 
which, apart from their scientific interest, were welcomed asa 
pleasant change to their every day fare of mutton. There is an 
abundance of fish in the Marka Kul, but it is caught only by 
the Chinese Kirghiz and the Russian Altaiau peasant, and that 
in 4 very primitive way. (Gcnerally they divert one or other of 
the small tributarics from its cour.e, and the fish rema‘uimg in 
the dry bed are caught. 

In spite of the dangers of the roads, the governor’s wife had 
availed herself of every possible oppoitunity to photo, raph the 
most beautiful parts of the wild mountain scenery about them : 
this excellent hursewoman rode without fear or giddiness, never 
dismounting even at the most danyerous places. 

The travellers resumed their journcy on June 9, but the bad 
weather still followed them ; they passed through large virgin 
forests, alov.g the borders of abysses nearly 1,000 feet deep; at 
last they camped on a preen meadow facing the Tau Teke 
Mountains (Steinbock Mountains), so called on account of the 
numbers of Steinbock found there. Early on June 11 a Stein- 
bock hunt was attempted, thirty Kirghiz on horseback acting as 
drivers, but they did not get anything. On going on, in about 
an hour they reached the top of the pass, the Burchat ; here 
they saw two cairns with poles before them, the Chinese frontier 
poles, and now they left the Celestial Empire and rodc on into Sibe- 
rian territory, slowly descending from the height of about 8,000 {t., 
where trees cease to grow ; the descent soon became steeper and 
steeper, and at last so rapid that even Cossacks and Kirghiz were 
obliged to dismount. When they reached the plain they were 
surprised to see the vegetation, trees, bushes, and flowers, so much 
richer than at the Ala Tau. Also in this camp the governor 
was welcomed by a deputation of Kirghiz, and after a short rest 
they rode on to the Altaian Staniza, a military post. 


NOTES 


ON the 25th ult. there was unveiled at Copenhagen a bronze 
statue to H. C. Oersted, the discoverer of electro-magnetism, 
who digd twenty-five years ago. The monument, erected on a 
terrace of the old fortification, consists of a hexagonal pedestal 
surmounted by a statue of Oersted, and on which are three 
female figures representing the Past, the Present, and the 
Future. Oersted has in his hand the wire of an electric battery 
which he holds over a magnetic needle. The ceremony of 
unveiling was attended by the King of Denmark, the King 
of Greece, the Crown Prince, most of the ministers and 
diplomatic officials, professors and students of the University, 
and many other official, learned, and scientificmen. The address 
was spoken by Prof. Holten of the Polytechnic, who sketched 
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the private and scientific life of Oersted, and referred specially 
to the great discovery, first published in a small Latin pamphlet 
on July 21, 1821. ; 


IT is fitting that’ we should record here the death of a modest 
but devoted student of science, Dr. Thomas Strethill Wright, 
of Edinburgh, at the age of 58. Dr. Wright was a prac- 
tising physician in Edinburgh, but found time to make many 
researches, and probably a few discoveries, in various depart- 
ments of science, both in biology and physics. From a memoir 
in the Scotsman, we learn that after settling in Edinburgh in 


' 1853, he undertook a series of observations on British zoophytes, 


more especially those inhabiting the Firth of Forth, and not 
only discovered many important facts in their structure, but 
added to the British fauna several new and interesting forms. 
HTis memoirs on these animals, eighteen in number, were pub- 
lished in the Annals of Natural Lhstory, the Edinburgh Philo- 
sophical Fournal, and the Proceedings of the Royal Physical Society 
of Edinburgh, and speedily attracted the attention of scientific 
workers in the same field both at home and abroad. He entered 
into a correspondence with Agassiz, Van Beneden, Claparéde, 
Kolliker, and Allman, who in their writings repeatedly refer to 
the value of his observations and discoveries. But he did not 
confine himself to natural history studies. IIe was constantly at 
work with physical apparatus, and invented various singular 
forms of telephones, &c. Some of the most curious of his expe- 
riments on what he called Electric Cohesion Figures are 
described by himself in Chumders’s Encyclopedia, But it is much 
to be feared that a great many of his most ingenious inventions 
and discoverics aie entirely lost, as his modesty prevented him 
from bringing them befuic the Royal Society of Edinvargh, 
though he was frequently urged to do so. One of these was a 
mode of studying the scintillation of stars by observing them 
through a telescope of low power supported on a vibrating 
stand, In 1865 Dr. Wright was made a member of the Zoulogico- 
Botanical Society of Vienna. His ingenuity and readiness showed 
themselves in the mude in which he constructed out of simple 
materials a piece of apparatus, or devised a new method of obser- 
vation, or executed the beautiful drawings with which his natural 
history papers are illustrated. 


THE (Jueen has acted justly and generously in granting to the 
widow of the late George Smith a pension of 150/. It is stated 
that Mr. Elormuzd Rassam will succeed the late Mr. Smith in 
his work of exploration in the East. <A firman for two years 
has been conceded to Mr. Rassam. 


THE Cavendish College, Cambridge, will be opened to-day by 
the Chancellor of the University, the Duke of Devonshire. The 
building when complete will be capable of accommodating 300 
students. The objects of the college are—1. To enable students 
somewhat younger than the usual age to go through the University 
course. 2, To give a special training in the art of teaching to those 
students who desire to become schoolmasters, 3, To attract pcor 
students by reason of the economy in cost of living. The Callege 
charges will be 84/. per annum, which will include tuition, Uni- 
versity dues, board and lodging—in fact, everything but books 
and clothes. The residence will be nearly forty weeks during the 
year. 


Tue death of M. Lick, the well-known founder of the 
Californian University and Observatory is reported by an 
American paper as having taken place on October 1. Some 
difficulties are anticipated in the adjustment of the donation 
which amounts to 5,000,000 of dollars, 


For the intended Liebig memorial the sum of 149,000 marks 
has been already obtained. Both Munich and the little town of 
Giessen, where Liebig began his important researches, 
memorials, . 
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THE following changes are proposed to be made in the con- 
stitution of the Council of the London Mathematical Society for 
the ensuing session :—Lord Rayleigh to be president in succes- 
sion to Prof. H. J. S. Smith, who becomes a vice-president, 
Mr. C. W. Merrifield to be a vice-president in the room of Dr, 
Ilirst, who becomes an ordinary member of the Council. The 
two gentlemen who have been selected to take the place of the 
outgoing members, Dr. Sylvester and Mr. H, M. Taylor, are 
Messrs. A. B, Kempe and J. J. Walker. 


Mrs. CRACE CALVERT has given 700/. for the foundation of 
a scholarship of 25/. per annum in chemistry, at Owens College, 
Manchester, in memory of her late husband, Dr. Crace 
Calvert, F.R.S. 


Tue vacant Natural Science Scholarship at Exeter College, 
Oxford, has been awarded to Mr. Joseph Baldwin Nias, com- 
moner, of Exeter Collsge. The scholarship is of the annual 
value of So/. and tenable for four years during residence. 


THE fullowing College Lectures in the Natural Sciences will 
be given at Cambridge during Michaelmas Term, 1876 :— 
Gonville and Caius Cullege--On the Physiology of Digestion 
and Absorption, by Dr. Bradbury ; On Volumetric Analysis, by 
Mr. Apjohn. Christ’s College—On Vegetable Physiology and 
Ilistology, by Mr. Vines. St. John’s College—On the Prin- 
ciples of Qualitative Analysis, by Mr. Main; Instruction in 
Lractical Chemistry will also be given; Oa Petrology, by Mr. 
Bonney ; On Paleontology, by Mr. Bonncy. Trinity College— 
On Electricity, by Mr. Trotter ; an Elementary Course of Prac- 
tical Morphology, by Mr, Balfour; Practical Physiology and 
Histology, by the Trinity Pralector in Physiology (Dr. Michael 
Fostcr), at the New Museums. Sidney Sussex College—sle- 
mentary Course of Vegetable Morphology, by Mr. Hicks. 
Downing College—On Chemistry, by Mr. Lewis; On Com: 
parative Anatomy and Physiology, by Mr, Saunders. 


TUE soundings taken in the British Channel at the expense 
of the Submarine Railway Company with the steamer Aaa, 
have been completed. Not Icss than 3,257 specimens have 
been collected, and will be classified for the purpose of coin- 
piling a chart of the sea-bottom. On the 18th inst. the shaft 
at Sangatte had reached the depth of 122 metres; the boring, 
it is expected, will reach ils termination, 130 metres, by the end 
of the month. 


A suM of 1,500,000/, has been allotted for the construction of 
the French Exhibition building of 1878. An artificial waterfall 
will be arranged at the ‘Trocadero, Water will be pumped out 
of the Seine by colossal engines which will themselves be an 
attractive part of the exhibition, The waterfall will be illumi- 
nated every evening with coloured and electric lights. 


AT the last meeting of the Dresden Society for Incineration, 
‘*Urne,” it was announced that at the Brussels Exhibition of 
Ulygienic and Life-saving Apparatus, the gold medal was 
awarded to the Siemens system. It was also annaunced that for 
the erection of an incinerating furnace in Saxe-Gotha, prepara- 
tions for which have already been made, considerable contribu- 
tions have been received. The agitation on behalf of incineration, 


it was stated, is making slow but steady progress in other 
countries, 


A NOTIFICATION has been published by the French Govern- 
ment for the benefit of railway travellers, that the second and 
third-class carriages will be warmed next winter. The com- 
Panies are at liberty to use any system they think best, but they 
Must all adopt some system. 

Be usual autumn soirée of the Manchester Field Naturalists’ 
Archrologists’ Society Js this year to be held in the 


| Aquarium of that city, and is to comprise an exhibition which 


promises to be of a unique character, The special subject chosen 
is ‘* The Mountain Limestone,” and it is intended to illustrate 
every phase in the history of this formation, in an unusually 
comprehensive and attractive manner. Collectors willing to add 
to the completeness of the display, which it is intended to open 
to the general public for some days subsequent to the soirée, 
should communicate with Mr. Faraday, who is the Secretary to 
the Society, at the Manchester Aquarium. 


THE popular impression that fair hair and blue eyes are cha- 
racteristic features of German people has been confirmed by a 
recent census, although opinion among anthropologists has been 
divided on the subject. Ona certain day every school in Prussia 
had to make a return of the black and blue and brown colour of 
the children’s eyes, After a short time the results of this anthro- 
pological commission have been published, and they are, at all 
events, curious, though perhaps not of much scientific value 
The number of persons examined in Prussia amounted to 
4,127,766. Out of that number, 4,070,923 were under fourteen 
years of age. With regard to the colour of their eyes, 42°97 per 
cent. had blue, 24°31 per cent. brown eyes. With regard to the 
colour of the hair, 72 per cent. had blonde, 26 per cent. brown, 
and 1'21 per cent. black hair. With regard to the colour of the 
skin, Prussia has only 6°53 per cent. of brunette complexion. 
In Bavaria the brunette complexion claims 15 per cent., the 
black hair 5 per cent., the brown hair 41 per cent., the fair hair 
54 per cent. ; and it is argued from this that the darker com- 
plexion in Germany came from the South. The Report con- 
tains « number of curious observations ; for instance, that nearly 
one-third of the Jewish school-children are fair, which would cer- 
tainly not be the impression left upon a casual spectator by the 
ordinary run of Jewish population. 


THE course of lectures at the Ecole Libre of Anthropology, 
established by the Faculty of Medicine of Paris in one of their 
buildings, is to be commenced on November 15. The scheme 
we announced last year is an accomplished fact. The lectures 
will be open to the public free of charge. M. Paul Broca will 
deliver lectures on anatomic anthropology ; M. Paul Topinard, 
in biological anthropology, will lecture on the history of anthro- 
pology, the general, physical, and physiological characteristics of 
man, and on anthropometry ; M. Eugene Dally,!in ethnology, will 
lecture on the origin and filiation of human races; M. Gabriel 
de Mortillet, Sub-Director of St. Germain Museum, on pre- 
historic anthropology ; and M. Hovelacque on linguistic anthro- 
pology. The lectures will be supplemented by demonstrations in 
the museums and excursions to prehistoric stations round Paris, 


AT a public dinner given by the Anthropological Society of 
Paris, a proposal of a singular nature, signed by MM. Hovelacque, 
Dally, Mortillet, Broca, Topinard, and others, was circulated 
for additional signatures. Each of these gentlemen promises to 
write a will directing that his brain be sent to the Anthropo- 
logical Society for inspection and dissection. It is thought that 
by procuring the thinking organ of persons whose habits and 
works are perfectly known, some light might be thrown on the 
laws of physico-mental organisation. The scheme having been 
published in several Parisian papers, has provoked a furious attack 
from the Univers. @ 


WE have received two valuable drocknres by P. Kropotkin on 
the Orography of Eastern Siberia, both being reprints from 
vol, v. of the ‘‘Mem. Russ. Geog. Soc.” The first, ‘‘ General 
Sketch of the Orography of Eastern Siberia,” shows the main 
conclusions arrived at by the author after many years’ study of 
the orography of Eastern Siberia and of the adjacent parts of 
Mongolia and Manchooria. He points out that a large table- 
land runs from the table-lands of Central Asia to Behring’s Straits 
in the shape of an elongated triangle, forming the back bone of 
this part of the continent, and consisting of two terraces, a higher 
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and a lower, both fringed with border-ridges. Two hilly tracts 
accompany the table-land on both sides and are composed of 
many short ridges running parallel to its edges, south-west to 
north-east ; two broad belts of high plains spread out from the 
foot of the hilly tracts ; two belts of lowlands reach respectively 
the Polar Sea and the Pacific; and, finally, various ridges run 
in the same north-eastern direction, diversifying the surfaces of 
the table-lands, of the plains, and especially of the south- 
eastern lowlands, which are also fringed by a belt of the 
Pacific coast ridges. These conclusions are supported by 
many sections, and the broad features of the land are shown 
ona map representing the different orographical characteristics by 
special colours, Some hints are also given as to the geological 
significance of this structure and as to its climatic and biological 
importance. The rough climate of the upper terrace of the 
table-land makes agriculture impossible on its surface, which is 

covered with larix forests and with marshy meadows ; the agri- 

cultural settlements are, therefore, concentrated, partly on the 
lower terrace, but especially on the high plains and in broad 
ramifying valleys which cut deeply into the table-land and 
radiate to the cast and to the south of the Baikal lake. The well- 
known sharp limits between the different floras, Manchoorian, 

Daoorian, and Saiask-Altaian, and partly also the limits between 
the respective faunas, are determined by the extension of different 
terraces of table-lands and plains, various orographical character- 
istics corresponding also to special geological districts. The second 
paper, ‘‘ Materials for the Orography of Eastern Siberia,” is a 
chapter from a detailed orographical description of Eastern 
Siberia, undertaken but not finished by the author. It deals 
mostly with the little-known hilly tracts of the southern parts of 
the Jenissei province, and is accompanied by a contour-map of 
the country. Both papers are in Russian. 


THE October number of Petermann’s Mitthei/ungen contains 
a map of the Island of Hawaii and its famous volcano, with 
some data on the subject by Franz Bingham. Another map 
shows the recent discoveries in Africa of Stanley, Gessi, and 
Young. 


Dr. ERWIN VON BARY set out on his scientific expedition 
from Tripoli in the middle of August, and will by this time 
have reached Ghat. Dr. von Bary, in the autumn of 1875, 
made, at his own expense, a preliminary journey in the provinces 
of Tarhona and Gharian, and obtained some useful practical 
experience. The chief object of his undertaking is the solution 
of the important problem of the age and nature of the Sahara ; 
the traveller will also give his attention to the flora of the Hogar 
Mountain. The Berlin Geographical Society contributes to Dr. 
von Bary’s expenses. 


News has reached Stockholm of Dr. Théel’s expedition, 
which had arrived at Dudinskoj on September 11, too late to 
return to Sweden in the Yer with Prof. Nordenskjold. 


THE well-known African explorer, Gerhard Rohlfs, gave a 
lecture at Augsburg on the 17th inst., on his journey to Morocco, 
and his four years’ stay in that little-known country. Furnished in 
Tangiers with recommendations by the English resident, he jour- 
neyed under many difficulties and dangers into the interior, as far 
as the Moly city Uesan, and the capital Fez, in which he made a 
long stay, for without much formality he was appointed general 
physician to the whole of the Morocco army. In this position, 
and as physician-in-ordinary to the Emperor himself, and sup- 
ported by the friendship of the chief Cherif of Uesan, he madé 
investigations in the land and the people, thus opening to the 
civilised world a comparatively new part of the earth. Rohlfs 
sketched the land from the coast of the Mediterranean, and the 
exuberant flora of the coast-lands of the latter sea. He described 
it as an wWhinterrupted garden studded with towns and the 


camps of the Arabs and Berbers,’to the wooded snow-mountain of 
the Atlas ; depicted the manners and customs of the people in 
Morocco, and on the Oases of the Sahara, and in the holy city, 
Uesan, whose inhabitants claim to be direct descendants of 
Mohammed, Finally he described his thirty days’ journey to 
Tunis, through the endless desert, broken only by the broad 
valley of dried up rivers. 


THE opening meeting of the French Geographical Society for 
the session 1876-1877, was held at Paris on October 18, under 
the presidency of M. Malte-Brun.! Admiral Laronciére le 
Noury delivered an address on the International African Con- 
gress at Brussels. Letters were received from a commission who 
are attempting to establish a central observatory on Mont Pio IX. 
in the Apennines. They propose to render that establishment the 
centre of European meteorology, but the scheme is not likely to 
come to much. They propose to build a metallic chapel and 
construct a captive balloon for conveying passengers from the foot 
ofthe rock to the top. M. Malte-Brun informed the Society of 
the creation in Brussels of a Belgian Geographical Society. The 
success of the recent scientific meetings held in that capital is re- 
garded as a sure sign of the speedy success of the new institution. 


A REPORT, dated New York, October 4, to the Secre- 
tary of the Liverpool Underwriters’ Association, states that 
all the steamers arriving that week ‘report large quantities of 
ice between lat. 45 and 46°30 N., and long. 49 and 50°30 
W. One steamer passed two, one very large, about 200 feet 
high, ‘‘ apparently aground ;”’ another steamer passed forty- 
eight icebergs, and a third passed sixty-eight. It is certainly 
unusual to see so much ice at this time of the year so far south. 
We do not know whether the disaster to the Behring Sea 
whaling fleet can have any connection with this southward 
drifting of icebergs. Twelve out of fourteen vessels have been 
destroyed and many men. The cause of the disaster is not 
stated. 


Ir will be pleasing to ornithologists to know ‘that there is 
every probability of the speedy appearance of the long-expected 
work by Mr. Gatke on tke ornithology of Heligoland. The 
MS. for the German edition is already far advanced, and simul- 
taneously an English one will be produced under the editorship 
of Mr. Henry Seebohm. It is probable that no more fit person 
could have been found for the task than the last-named gentleman, 
who has devoted himself to the study of European ornithology for 
many years past, and whose spirited ‘energy in the expedition of 
last year to the Great Petchora, along with Mr. Harvie Brown, 
has rendered him famous among his brother naturalists. The 
practical experience gained by him during his journeys in Nor- 
way and in various parts of Southern Europe, will doubtless 
stand him in good stead in the by no means easy task which he 
has set before himself. At present he is staying in Heligoland, 
whither he was accompanied on a collecting trip by Mr. Bowdler 
Sharpe and Mr. Francis Nicholson, of Manchester. We learn 
from the latter gentlemen, who have returned to England, that 
in addition to the great interest attaching to the renowned Gatke 
collection, the short expedition proved a great success ornitho- 
logically, over eighty species of birds having been obtained or 
observed, among them being the rare Fhylloscopus superciliosus, 
which was shot by Mr. Seebohm. 


In a letter dated ‘“‘Labuan, August 17,” Governor Usshe 
says that he has had great difficulty in getting specimens of the 
beautiful new pheasant recently described by Mr. Sharpe as 
Lobiophasis bulwerit. He has twice sent over from Labuan to 
the mainland of Borneo the trained collector who obtained the 
original specimen, but hitherto without success. As, however, 
the birds are plentiful about thirty-five miles inland, he hopes to 
be able to get ‘some examples very shortly. Bulwer’s pheasant 
seems, in the north-western portion of Borneo, to be confined to 


« 
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the Lawas River, where they are not uncommon, but on the 
Trusan and Brunei Rivers, which lie close to, the species ie 
quite unknown to the natives, even by name, 

Tue Liverpool Geological Society held its first annual meet: 
ing of the session on the roth instant, when the retiring presi- 
dent, Mr. T. Mellard Reade, C.E., F.G.S., delivered his 
annual address. The subject was an interesting one, being a 
calculation of the amount of solid matter removed annually from 
the surface of England and Wales in solution, in rain, or rather 
river water. The result of the calculations, which were of an 
elaborate nature, founded upon the analysis of water given by 
the Rivers’ Pollution Commission in their Sixth Report, and the 
rainfall chart prepared by Mr. Symons, showed that it would 
take 13,000 years to remove, in this manner, one foot in depth 
of solid matter over the entire surface of England and Wales. 
This calculation was compared with others prepared by Mr. 
Reade, of the soluble denudation of the great river basins of 
Europe, viz., the Danube, the Rhine, and the Rhone. As 
throwing light upon the age of sedimentary deposits, the calcu- 
lations taken, together with the amount of matter annually 
brought down in river water in suspension in the form of mud, 
are extremely interesting, and Mr. Reade deduced from them 
that the minimum amount of time which must have elapsed 
since the first sedimentary rocks we know of were laid down is, 
in round numbers, 500 millions of years, thus supporting the 
views of Lyell, Hutton, and other great geologists, as to the im- 
mense age of the world. 

WE have on our table the following books :—‘‘ The River 
Clyde,” by James Deas (J. Maclehose). Piddington’s ‘‘ Sailor’s 
Tlorn-Book,” 6th edition (Fredk. Norgate). ‘‘ Spiritualism,” 
Prize Essays. ‘‘Chemia Coartata; or, the Key to Modern 
Chemistry,” Dr. A. H. Kollmyer (Churchill). Heer’s ‘‘ Primeval 
World of Switzerland,” edited by James Heywood, 2 vols. (Long: 
mans). Oscar Peschel’s ‘‘ Kaces of Man” (H. S. King and Co.). 
‘* Text-book of Veterinary Obstetrics,” by George Fleming, 
Parts I. and II. (Bailliére, Tindall, and Cox). ‘* A Study of the 
Rheetic Strata of the Val de Ledro in the Southern Tyrol,” by 
T. Nelson Dale. Three more volumes of Stanford’s ‘‘ British 
Manufacturing Industries.” Z 

From the 18th inst. numerous spots have been observed on 
the sun, and a large number of protuberances detected round the 
disc by means of the spectroscope. The observations have been 
made at Brussels by Monkhoven, and reported daily in the Zade- 
pendance Belge. 

A NEW and enlarged edition of Hayden’s ‘‘ Dictionary of 
Dates” is in the press, bringing the book down to this autumn, 
It is being thoroughly revised and corrected under the hands of 
Mr. Vincent, of the Royal Institution. 

Mr. Murray will publish during this autumn, ‘‘ A Life of 
Thomas Edward, A.L.S., a well-known Scotch Naturalist,” by 
Mr. S. Smiles, author of “Self-Help.” The book will contain 
a portrait etched by Rajon; ‘*The Effects of Cross and Self- 
Fertilisation in the Vegetable Kingdom,” by Charles Darwin, 
F.R.S., and a new edition of ‘‘ Kirke’s Handbook of Physio- 

\ logy,” by Mr, W. M. Baker. In this book many chapters have 
been rewritten, and about 160 new illustrations added. 

WE are glad to find that a second edition of Mr. James 
Geikie’s work, ‘‘ The Great Ice-Age,” has been called for. A 
considerable number of alterations have been made, and some 
parts have been almost re-written. Daldy, Isbister and Co, are 
the publishers. 

THE additions to the Zoological Society’s Gardens during the 
‘Past week include a Rhesus Monkey (Afacacus erythreus) from 
India, presented by Mr. M. Almond ; a Grivet Monkey (Cerco- 
= laa &riseo-viridis) from North-east Africa, presented by Mr, 

- T. Sich ; three Palm Squirrels (Scissrus palmarum) from India, 
Presented by Mr. Henry Grey; a Collared Peccary (Dicotyles 
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tajagu) from Venezuela, presented by Mr. C. J. Sims ; a Greater- 
spotted Woodpecker (Picus major) European, presented by Mr. 
Henry Laver; a Magpie Tanager (Cissopis /everiana) from 
Brazil, purchased. 


SCIENTIFIC SERIALS 


Bulletin de l' Académie Impériale des Sciences de St. Pétersboure, 
t. xx. Nos. 3 and 4.—From these parts we note the following 
papers :—On an artificial way of producing snow crystals, by J. 
Dogiel.—On the appearance of Encke’s comet in 1875, with 
remarks on the existence of a resisting medium in the celestial 
space, by E. von Asten.—On a remarkable motion observed in 
a very sensitive level, by H. Romberg.—On the property of the 
sphagnum of marshes, to absorb liquid water and water vapour 
from the atmosphere, by N. Geleznof.—On the determination of 
the brightness of fixed stars by means of Zoellner’s photometer 
and gradual elevation, by Ed. Lindemann.—On pentamethyl- 
ethol and its derivatives, by A. Boutlerow.—Diagnose of new 
plants of Japan and Mandshuria, by C. J. Maximowicz (tenth 
part; this treatise is in Latin).—On the mean curvature of 
planes, by Ferd. Minding.—~Some observations on reflex move- 
ments, by J. Setchenow.—On three new pinacolines, by A. 
Wischnegradsky.—On some derivatives from lepidene, by N. 
Zinin.—On the calculation of the elliptical orbit by means of the 
two radii vectores x and 7”, of the angle 2 / they enclose, and of the 
time ¢ between the two observations of the planet, by M. Kowalski. 
—T, xxi. Nos, 1 to 4 —From these parts we note the following 
papers :—Researches on the rabbit (Zepus cuniculus), from a 
zoo-geographical and paleontological point of view, by J. F. 
Brandt.—Some observations on the sexual glands of insects, by 
Dr. A. Brandt.—On dimethylparabanic acid, and on succid- 
cyanic ethers, by N. Mentschutkin.—On the orbit of the double 
star % 1728=42 Come Ber., by O. Struve.—On the observations 
of the planets at St. Petersburg, by A. Sawitsch.—Results of 
measurements made on dolomite, barytes, titan-iron, and zinc 
blende crystals, by N. Kokscharow.—Researches on blood, by 
H. Struve.—On some derivatives from lepidene, by N. Zinin.— 
Analysis of the coal newly discovered at Gelazk, in Imeretia, by 
Heinr. Struve.—On the remains of extinct rhinoceros found in 
Russia, by J. F. Brandt—On a new siphon barometer, by H. 
Wild.—Some observations made based on the theory of primor- 
dial cellular leaves in the vegetable kingdom, by A. Famintzin. 
—On an anemometer provided with a simple apparatus to 
measure the force of the wind, by H. Wild.—On the trans- 
formation of sowe hydrocarbons in the ethylene series and the 
corresponding alcohols, by M. Boutlerow.—On the milky sap of 
Cyanchum acutum, L., by the same,—On diphenylcarbinol and 
some of its derivatives, by A. Zagumennoy.-—-Osmotic pheno- 
mena produced in vegetable and animal cells by the action of 
ether, by H. Struve.—On the curves of the smallest perimeter 
on surfaces of revolution, by Prof. Minding.— Speech delivered 
at a public meeting of the Academy on December 29 last, in 
praise of the late Prof. Jacobi, by H. Wild.—On the question 
whether the Karian sea can be looked upon as an ice-cellar, by 
K. E. van Baer.—Report on the memoir by M. Wex on the 
diminution of waters in sources and rivers, by MM. Helmersen 
and Wid.—Experimental Researches on some functional pro- 
perties of the smaller brain, by Ph. Owsiannikow and W. We- 
liky.—Photometric researches concerning the diffused light of 
the sky, by HI. Wild.—On the double star 42120 = Herculis 
210, by O. Struve.—On the action of zincethyl on acetalde- 
hyde, by G. Wagner.—Additiona] remarks by K. E. van 
Baer, on the memoir on the law of the formation of river beds, 
—T,. xxi., No. 5 contains only a few papers of interest. We 
note the following :—On the mineral substances containing 
paraffin in the peninsula of Apcheron, by H. Abich.—On the 
properties of Leuchtenbergite under the microscope, both in its 
pure and in its metamorphosed state, by Duke Dikolas, of 

uchtenberg.— Microscopical gly plea of the Indian green 
aventurine, by the same.—On the chemical composition of dia- 
lurates, by N. Menschutkin.—On the morphology of Wlothrichea 
(a genus of A/gz), by L. Cienkowski. 


Revue des Sciences Naiurelles, tome vy. No. 1.—In this number 
M., Collot carries out in the plant-kingdom a line of inquiry that 
has been prosecuted in the animal, He shows that many plants 
before reaching their final form pass through forms very different 
from that ; these young forms lack special character and show 
the average and most common conformation cf the group to 
which the plant belongs (Australian Acacias, &c.), or serve to 
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connect the most nnmerous species of a genus with ies which 
have Soda ual retained in « péranent wa the original 
arringeinest (flex), They ds sai remarkable ter’ the |" 
differentiation of the adult reference to neig 


(pines) ; and the order of 2 nce of fossil forms in ain 
the same as the succession of forms in the same individual,—In 
a paper of absorption of bicarbonates by plants, M. Barthelemy 
finds that in natural waters, plants absorb more water than bicar- 


banate except when rapidly dried or in the flowering season. 
The quantity of bicarbonate absorbed, for the same absorption 


of watery, varies with the nature of the plant. At night and in 
water saturated to the same d plants excrete a part of the 
bicarbanates absorbed dating the dav... ‘The roots of plants give 
back carbonic acid, which maintains the psy pre saturated 
—There are also papers on the development of insects, and on 
development, of the embryo of Nelumbrinzss speciosue, and M. 
B p, in a lengthy paper, attacks the doctrine of evoluticn. 
From the Nafurforscher {August, 1876) we note the following 
papers »-~-On the physical condition of Saturn, by L, Trouvelot. 
—On the spreading of drops of liquids into thin layers, by F. 
(intolegi.~-Qn a new fundamental law in electrodynamics, by 
Prof. Clausjus.--On the natural means of protection of flowers 
against theis animal destroyers, by Herr A. Kerner.-On the 
actiqn of light wpon the electric behaviour of metals in water, 
W. Hankel,—QOn the influence of shape upon the magnetism 
of soft iron cylinders, by Dr, Christoph Ruths.—On the pheno- 
mena of motion and electricity in the leaf of Dianaa musctpula, 
by Herr Heven Munk.—On the magnetism of cobalt and 
nickel, oS » Tankel.—Phenomena of interference of light 
passing h two dimmed planes, by K, Exner.—On allo- 
tropic atates of gold, by Julius Thomsen —New inorganic cells, 
by Ferd, Cohn.—On the influence of grayitation upon the de- 
velopment of adventive roots and shoots, by L. Kny.—On the 
theory of the optical power of crystals of turning the plane of 
polarisation of light, by Herr Sohncke, —On the physical nature 
of the sun, by Herr O. Lohse,—On the diffusion of gases by 
absorbing substances, by &. von Wroblewski.—On electric hght, 
by Herr E. Goldstein, —Fyrther rescarches on the peptone- 
forming ferments in the yegetable kingdom, by E. von Gorup- 
Besapes and H, Will.—-Arrangements for the protection of 
chlorophyll in living plants, by Julius Wiesner. 
it on der raturforschendes Gesdlschast in Bern, 1878, 
Noa. 878-905. From these parts we note the following papers : 
On the es of generation in the animal kingdom, by J. 
Fankhauser.—On some tions of the sources and wells in 
the ttistrict of Bern, daring the years 1872-4, by R. Lauterburg.-— 
Topographical sanitary notes on the seme district, by Dr. A. 
Ziegler.-On a multiple telegraphing apparatua, by Herr Rothen. 
— The greatest part of the publication is taken up by a very 
“er ae list of the plante growing in the Herner Oberland, by 
Prof. ; 
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PARIS 
£ Sciences, October 16.—Vice-Admiral Paris in 
Ae at A ent referred to the sad loss sustdined b 
a Academy in the death of M. Sainte-Claire Deville, and M. 
ras 
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on his life-work. The following pa were 

read t-- -Merxcurial ts (continued), by M, Le Vectag = 
Exploration of the whole of the coast which forms the gulf of 
the two Syrtea, » Mouchez. The extent of coast surveyed 
ig 206 lea work was difficult, owing to the nature of 
toe ane TP work Bile the gap ie by English hydrographers, 
wo the e n rographers, 

at Sfax, the last cata of Rrenls, and resumed 


the Evyptian frontler.—Itinerary of the double 


pie oF ordenskjold between Norway and Siberia, in 1876, 
in the Ziywer, by M, Daubrée. The rapidity of this voyage is 
triblng, Hesettis ys from Norway to the month of the Jenisei 
sonteen days home.—On the rela cot thee ; aap 
© Simon. Ser/ect gases are those w o € 
laws of and Gey © . Steeple and isiratomie gases 
are those whose molecules ate fo of four smajier m es, 
all slike, which may be treated as atorhs (stich « ta be 
h oxygen, &c.), In mich a gat he ines 
fet stoma to occupy the t of a regular On, 
the aide ut is than the diameter of any of th 
and tetiakedron filled wit fea ot eoadentod 
tary tetra» 


Sotrrion of 
, pe rotation of 
eden about cotau of prariyand vogacting the vibrations of 
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brations are negligible, 
to 
pe ee 
0 # : 
here ate facts oe show that in advancing Bi Ben Rs sore 


limit ef cultivation of the vine, the phylloxera is leas rapid in } 
action 3 still the vine is none the reas to enate deat 
it is only @ question of time. Remarks on a recent note of M. 
Lichtenstein, on the reproduction of phylloxeraa, by M. Balbigni, 
~—Study of comparative analyses of several varieties of Ameri 
stocks, resistant aod non-resistant, by M. Boutin, He has foun 
in all Amerfean stocks a resinold pussies 3 it exists also in 
French stocks, but in quantity a half less than in the resistant 


American stocks, and a third less than in the non-resistant. He 
accounts for the resistance by presence of this principle in a pro- 
portion not under & per cent. in the entire d %4 to 15 per 
cent. in the bark alohe. The prick made by ingect, while 
causing nodosities an the root, is clestrised by tion of the 


resinous product ; and this prevents Joss of the autritious juleep 
of the plant. No such cicatrisation occurs in the non-resistant 
wocks, the resinous matter not being abundant enough 
erhaps the malic acid in the roots of American vines ale 
contributes to their resistance.—Note on the velocity of pro- 
pagation of waves, by M. Laroche.—-On the chisellin 
action of acids on various metals, by MM. Tréve an 
Durassier, The figures produced are in relation, not with 
the interior structure, but with the exterior action of bubbles o/ 
gas liberated d the reaction of the acids,—Combination of 
chloral and acetic chloride, by MM. Curié and Millet. Heated 
to 100° they unite (about half of the two bodies after twelve 
hours’ heating) ; there is one molecule of each, and the hodies 
aie simply juxtaposed. Subjected to nascent hydrogen, the body 
loses two atoms of chlorine and gives a new compound, which 
may be considered acetic chloride united with monochlorised 
aldehyde. —On a sulpho-antimoniuret of lead found at Arnsberg 
(Westphalia), by M. Pisani.—Observations on the ta of 
eruptive, vitreous, and crystalline rocks, by M. Lévy. I{is ex- 
periments are against Meunter’s view that crystalline rocks are 
derived from vitreous rocks by way of devitrification. Most 
natural crystalline rdcks owe their internal texture to promorphic 
sealable Ar phenomena anterior to their consolidation ; 
secondary actiofie are also important, but they rarely quite mask 
the original texture of a rock.—On the coniparative influence of 
leafy woods and of resinous woods on the temperature and 


ozonometric state of the air; consequences as ds climate, 
by M. Fautrat. Woods of both kinds have a reft t power, 
more marked in the resinous. The phenomena of assimilation 


and transpiration in leaves are socompanied by a fall of tem- 
erature. Above pines the maximum tures are alwa 
gher, and the minimum always lower, than outside; the 
phenomena lowering temperature on leafy trees are masked in 
pines, by others producing heat. Under woods, especially the 
resinous, there is less ozone than on open ground. 
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